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UNCLASSIFIED 

AD•'tJ 72~ 1711 20/l 11/7 . 
BENDIX CORP SOUTHFIELD MICH BENDIX RESEARCH LABS 

OPERATION MANUAL: HOLOGRA~HIC UNDERWATER VIEW1NG 
SYSTEHe CU> 

DESCRIPTIVE NOTE: 
DEC 70 11,P 

INTERIM REPT• 27 AUG ,a-,o OCT 10; 
KOPPELMANN;ROGER Fe I 

REPTe NOe BRL•JJ62 
CONTRACT: NOOCt~-•s-c-o,,e 
PROJe NR•261•170 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•ACOUSTIC DETECTORS; •STEREOSCOPIC 
DISPLAY SYSTEMs,; _UNDERWATER; INST~UCTtoN ~ANUALs; 
CATHODE RAY TUBES, v1,w1NG SCREENS, DESIGN, 
MANUFACTURING METHODS, ·TRANSMITTER•RECEJVERS, LOGIC 
CIRCUITS; OIGlTAL•TO•ANALOG CONVERTERS: UNDERWATER 
NAVIGATION; WIRING DIAGRAMS, I~AGES: SOUND SIGNALS; 
ACOUSTICS . CU) 

IDENTIFIERS: •ACOUSTIC HOLOGRAPHY, HOLOGRAPHY; ACOUSTIC 
IMAGES, UNDERWATER VIEWING SYSTEMS CU> 

THIS REPORT DESCRIBES THE ELECTRONJCS,PORTION OF AN 
HOLOGRAPHIC UNDERWATER VIEWING SYSTEM• THE CONTENTS 

. INCLUDE A GENERAL . ~YST~M DESCRIPTION; i ~ETAlLED 
DESCRIPTION OF 'THf INDIVIDUAL SUBSYSTEMS, AND 
SCHEMATICS FOR THE ENTIRE ELECTRONIC SYSTEM• CU> 
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UNCLASSIFIED 

Ao-,11 812 17/1 20/6 20/ 1 9/1 
BENDIX CORP SOUTHFIELD MICH BENDIX RESEARC H LABS 

INTERIM TECHNICAL REPORT, 

DESCRIPTIVE NOTE: REPT~ FOR JAN•DEC 70; 
JAN 71 JtP STElNBERG;RONALD F, I 

REPT, NO, BRL•,~06 
CONTRACT: N0001~-·•-c-o,,a 
PROJ, NR•261•17O 

UNCLASSIFIED REPORT 
" -

DESCRIPTORS: C•STEREOSCOPIC DISPLAY SYSTEMS, SONAR 
SOUND ANALYZERS); <•SOUND SIGNALS; IMAGES>; C•IMAGE 
TUBES, RESOLUTION>; C•ELtCTRON TUBE TARGETS; SIN~LE 
CRYSTALS>, ELECTROOPTtCS, PIEZOELECTRIC CRYSTALS, 
HYDROPHONE$, ULTRASONIC RADl!TION; UNDERWATER SOYND 
GENERATORS, PHASE MODULATION, LIGHT TRANSMISSION, 
STABILITY, MICROSCOPES; , oEGRADATlQN; COLOR CENTERS;_ 
SONAR SIGNALS, INFORMATION THEORY, OPTICAL CO)TINGS, 
BARRIER COATINGS; SONAR !RRAYS; PHOTOCHROMISM; 
STEREOSCOPIC PHOTOGRAPHY, COHERENT RADIATION, 

( u ) 

INTERFEREN~E CU) 

IDENTIFIERS: •ACOUSTIC IMAGES; •LIGHT MODUL.TION; 
CATHODOCHROMiC DISPLAY SYSTEMS; PHOTOCHROMIC DISPLAY 
SYSTEMS, OPTJCAL APERTURES; HOLOGRAPHY; SYNTHETIC 
APERTURE SONAR~ IMAGE PROCESSING; SIGNAL PROCESSING; 
ACOUSTIC APERTURES; CURIE TEMPERATURE CU> 

CONTENTS: UNDERWATER VIEWING SYSTEM ·•• ACOUSTI C 
PROJE~ToR; RECEIVING ARRAY, PROtESSING ELECTRONICS AND 
SYSTEM OPERATION& ~OLOGRAN BECONSTRUCTiON~ •• . 
SYNTHETIC APERTURE ANALYSIS, COHERENT LJGHT AREA 
MODULATOR, CU> 
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UNCLAS51FlED 

AD•702 ~20 1~/2 . 1~1, 211, 
UNITED AIRCRAFT .CORP EAST HARTFORD CONN RESEARCH LABS 

INVESTIGATION OF APPLYING INTERFEROMETRIC HOLOGRAPHY 
TO TURBINE BLADE STRESS ANALYSIS. CU> 

DESCRIPTIVE NOTE: FlNAL REPT~ 29 JAN ,,.2, JAN 70, 
FEB 70 111P WATERS;J. Pe lAAS,_He Ge IERF;R~ 

K, i 
REPTe NOe UACRL•J990798•1J 
CONTRACT: NO OU 19•69•C•O271 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•TURBlNE BLADES: NON•DEST~UCTIVE 
TESTING>, C•STEREOSCOPlC PHOTOGRAPHY; 
•INTERFEROMETERS); LASERS; STRESSES; STRAlNcMECHANICS); 
OPTICAL ANALYSIS CU) 

IDENTIFIERS: •HOLOGRAPHY; HOLOGRAMS; •INTERFEROMETRIC 
HOLOGRAPHY CU> 

~ 

THE PRIMARY RESULTS OF A RESEARCH INVESTIGATION TO 
DETERMINE THE FEASIBILITY OF APPLYING INTERFEROMETRIC 
HOLOGRAPHY TO TURBINE BLADE STRESS ANALYSIS ARE 
REPORTED AND HAY BE BRIEFLY SUMMARIZED . AS FOLLOWS: cl> 
f T HAS BEEN DEMONSTRATED THAT THE STRAIN AT THE 
SURFACE . OF A "TURBINE . BLADE, EXCITED IN _ DYNAMIC 
FLEXURE, CAN BE .CALCULATED FROM INTERFEROMETRIC 
HOLOGRAPHIC FRINGE INFORMATION. r2> INTERFEROMETRIC 
HOLOGRAPHY APPEARS TO OFr.ER SOME PROMISE IN THE 
DETECTION OF WEAKNESSES; UNUSUAL WEAR oR FATIGUE IN 
TURBINE BLADES; HOWEVER .EXPERIMENTAL IMPLEMENTATION 
ANO F~INGE INTERPRETATION WOULD BE A SOMEWHAT ·TtHE 
CONSUMING PROCESS~ CJ> THE INTRODUCTION OF ELEVATED 
TEMPERATURES TO THE TURBINE BLADE STRESS ANALYSIS 
PROBLEM REQUIRES THE USE OF PULSED HOLOGRAPHIC 
TECHNIQUES "fOR BEST RESULTS; BUT OTHE~WISE IT A~PEARS 
TO PRESENT ~0 INSURMOUNTABLE PROBLEMS• (~) PULSED 
INTERFEROMETRIC HOLOGRAMS OF TRANSIENT AND CYCLICALLY 
EXCITED TURBINE B~ADES HAVE BEEN sucCE5SFULLY ANO 
READILY CONSTRUCTED: DEMONSTRATING THAT ·THE DE~ELOPED 
PULSED LASER SYSTEM POS~ESSES MORE THAN SUFFICIENT 
PULSE REPROOUCIBlLlTY; COHERENCE ANO INTENSlTY FOR 
RECORDING REFLECTED LIGHT HOLOGRAMS. cAUTHOR) (U> 
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AD-702 ~99 8/1 6/6 l~/J 
TR W SYSTEMS REDONDO BEACH CALlF PHYSICAL RE SEARCH 
CENTER 

ECOLOGICAL STUDIES Or MARINE PLANKTON~ 

DESCRIPTIVE NQTE: rINAL REPT~; . _ 
FEB 70 J6P SRINIVASAN,VAKULA Se 551 LVERHAN, 

HERBERT Pe I 
REPTe NO• 07966•6002•ROOO 
CONTRACT: N0001~-,,-c-o,1, 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•ECOLOGY; PLANKTON,; <•PLANKTON; 
STEREOSCOPIC PHOTOIRAPHY>~ MARINE BIOLOGY, RECORDING 

( u ) 

SYSTEMS, LASERS; ILLUMINATION; OPTICAL ·[QUIPMENT CU> 

IDENTlrlERS: -•HOLOGRAPHY 

HOLOGRAPHIC TECHNIQUES FOR "TH~ ECOLOGt~AL STUDY OF 
MARINE PLANKTON WERE EXAMINED, HOLOCAMERA DESIGN, 
LASER ILLUMINATION SOURCES AND,RECQRDING EMULSION 
REQUIREMENTS WERE INV!STlGATEDe 'EXPLORATORY WORK - ON 
PHOTOTACTlC RESPONSES OF MARINE ORGANISMS AND 
HOLOGRAPHIC MOVIES FOR THE LOCOMOTION dF COPEPODS WERE 
PERrORMED~ IMAGE REDUCTION TECHNIQUES FOR .THE STUDY OF 
LARGE VOLUM,s WERE INVESTIGATED~ A TECHNIQUE FOR 
RECORDING LARGE VOLUMt _SCENES WAS SUCCESS,ULLY 

( u ) 

DEMONSTRATED• (AUTHOR> CU> 
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UNCLASSIFlED 

AD•702 ,,, 20/6 
ROCHESTER UNIV Ny DEPT OF PHYStcs AND ASTRONOMY 

INVESTlGATlONS BY ANALYTIC AND THEORETICAL PROCEDURE 
OF VISIBILITY FUNCTIONS~ CU> 

DESCRIPTIVE NOTE: FINAL REPT~ 1 DEC 6'•J1 DEC 69; 
JAN 70 28P WOLF,EHlL I 

CONTRACT: AF l9t621>•~771 
PROJe AF•860J , AF•,6l~ 
TASK: a,o,o,, ,,,~07 
MONfTOR: AFCRL 70•010~ 

UNCLASSfFtED REPORT 

DESCRIPTORS: l•COHER~NT . RADlATIO~~ ~£VIEWS>; PHOTONS~ 
PHOTOELECTRIC EFFECT, :sc•TTERlNG, VISIBtLfTY CU) 

IDENTIFIERS: HOLOGRAPHY; VISIBILITY FUNcTlONS 

THE WORK WAS "CHIEFLY CONCERNED W(TH PRQCEDURES OF 
RECOVERING SPECTRAL AND OTHER INFORMATION FROM 
VISIBILITY FUNCTIONS AND WITH A NUMBER OF CLOSELY 
RELATED QUESTIONS dF O~TICAL COHERENCE THEORY. 

( u , 

<AUTHOR> CU) 
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UNCLASSlFIED 

AD•70J 299 2016 1~/, 20/J 
TENNESSEE UNIV SPACE INST 'TULLAHOMA 

OPTICAL PROCESSORS FOR HOLOGRAPHIC VELoCIMETRY DATA1 CU) 
. -DESCRIPTIVE NOT£: FINAL REPT1 SEP ,a.SEP 69, 

FEB 70 SOP_ SHOFNER;FREDERlC~ He 5~EBB; 
RONALD O. IHENZEL,REINHARD We IHEfFNER~ROY .L. I 

CONTRACT: FJJ61,•69•G•1007 
PROJ, AF•82t9 
TASK: 821907 
HONlTOR: AFFDL 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•FLUID FLOW, VELOClTY>; t•PHOTOGRAPHlC 
TECHNIQUES, FLUID ~Low,: c•STEREOSCOPIC PHOTO~RAPHY: 
LASERS>, INTENSITY, ACCURACY, OPTICAL FILTERS, BESSEL 
FUNCTIONS; DATA ·PROCESSING SYSTEMS CU) 

IDENTIFIERS: •HOLOGRAPHY: OPTICAL DATA PROCESSING CU) 

THE APPLlCATION OF HOLOGRAPHIC VELOClMETRY . CHV> TO TWO 
SIMPLE WATER FLOW PROBLEMS HAS EMPHASIZED THE NE~D TO 
lNVESTIGATE FURTHER THE DELTA Z ACCURACY PROBLEM, 
ATTEMPTS TO IMPROVE UPON THE PLUS OR MINUS 1 HM DELTA 
Z ACCURACY USING SPHERICAL WAVE RECORDING AND DIRECT 
PROCESSING ~ED TO THE THEORETICAL DEVELOPMENT OF THE 
SPHERICAL tNTtNSlTY EQUATION AND THE ACCURACY 
ENHANCEMENT PROVIDED BY USING SPHERICAL WAVES IN THE 
RECORDING PHASE~ tT APPEARS CONCLUSIVE _ THAT 'THE 
MILLIMETER BARRIE~ WILL BE DlFFtCULT TO BREA K UStMG 
DIRECT PROCESSING• ASSUMING THE IN•LINE FRAUNHOYER 
HOLOGRAM IS NO BETTER iN FOCUSING THAN . A THIN LENS; IT 
15 SHOWN THAT THE SAHE LIMITATION IN ACCURACY EXISTS 
FOR HOLOGRAPHIC RECONSTRUCTION PROCESSING ·SCHEMES 
APPROPRIATE 'TO HV~ OPTICAL DATA PROCESSING TECHNIQUES; 
ALTHOUGH NOT RESEARCHEQ TQ THE DEGREE OF DIRECT ANO 
RECONSTRUCTION SCHEMES, APPEAR 'TO orFER PROMISE FOR 
BETTER ·DELT•? SESOLUTION~ TWO tMPORT~NT EXPLORATORY 
EXPERIMENTS ON ·THE SELECTIVITY CHARA,TERI9TICS OF 
OPTICAL MATCHED FILTERS AAE .REPORTED, <AUTHOR) CU> 
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UNCLASSIFIED 

AD•70J 98~ I~ ✓, 7/J 
HUGHES ~ESEARCH .LABS MALIBU CALIF CHEMICAL PHYSICS 
DEPT 

RAPID ACCESS PHOTOPOLYMERlZATION IMAGING, CU> 

APR 70 21P BRAULT,R, G, ;JENNEY ,J, A, ; 
HARGERUH,J, D, &HlLLER:L, J~ lRUST;J, B, I 

CONTRACT: F~f620•6l•C•OO,J 
PROJ, AF•9J~O 
MONITOR: AFOSR 70•0991TR 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•PHOTOGRAPHIC IMAGES; •POLYMERIZATION>; 
<•DYES, POLYMERIZATION>; <•METHYLENE BL~E; PHOTOGRAPHIC 
IMAGES~, PHOTOCHEHl~TRYa ACRYLIC RESINS, STEREoscoe1c 
PHOTOGRAPHY, LASERS, OXID~TION•REDUCTION REACTIONS, 
SCATTERING, FREE RADICALS, CATALYSTS <U> 

, . . 
IDENTIFIERS: •PHOTOPOLYMERlZATION IMAGING, •HOLOGRAMS, 
SULFINATES, TOLUENt SULFINATES CU> 

RAPID ACCESS PHOTOPOLYMERIZATION TECHNJQUES AND 
APPLICATIONS ARE DESCRIBED, DYE SENSITIZED 
POLYMERIZATtON OF AQUEOUS ,ACRYLIC SOLUTIONS CAN BE 
USED 'FOR TH~ DIRECT FORMATION OF EITHER L!GHT 
SCATTERING OR SURF-ACE PERTURBATION IMAGES, DEPENDING 
UPON THE FORMULATION AND ·PROCESSIN§, 'THE RAPID FIXING 
METHODS ARE BASED ON PHOTOCHEMICAL, THERM~L, OR DRYING 
PROCESSING, APPLICATIONS OF 'TRANSPARENT PERTURBATION• 
TYPE PHOTOPOLYMERS ARE DESCRIBED IN THE . REAL•TlME 
RECORDING 0~ HOL08RAMS AND IN A RAPID•ACCESS LARGE 
SCREEN DISP.~AY SYSTEM~ <AUTHOR> . <U> 
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UNCLASS lF U:D 

AD•70~ 1,, 20/1 . 
TEMPLE UNIV PHlLADELPHIA PA DEPT OF ~HYSlCS 

EXPERIMENTAL YERl,ICATION ANO VlSUALIZATION OF 
CREEPING WAVES FOR ACOUSTIC SCATTERING BY RIGID BODIES 
lN AIR, CU> 

DESCRIPTIVE NOTE: FINAL REPT~: 
'-EB 70 ~6P STEINBERG;BRUCE N• IHARBOLD;HARY 

.L • I 
CONTRACT: NONR-,ao,,02, 

UNCLASSIFlED REPORT 

SUPPLEMENTARY NOTE: ERRATA ·SHEET I NSERTEO • 

DESCRIPTORS: ••soUNo: SCATTERING,: DIFFRACTION: 
CYLINDRICAL BODtEs; lNTERFEROHETERs; LASERS; 
STEREOSCOPlC PHOTOGRAPHY 

IOENTIFlERS: CREEPING WAVES, HOLOGRAPHY: •ACOUSTIC 

( u) 

HOLOGRAPHY CU> 

APPLICATION OF' THE MATHEMATICAL TECHNIQUE KNOWN AS THE 
SOMMERFELD•WATSON TRANSFORMATION TO THE NORMAL•HODE 
SOLUTION OF SCATTERING PROBLEMS .LED TO THE PHYSICAL 
INTERPRETATION OF 'CREEPING WAVES' BY FRANZ WHO 
CALCULATED ·THEIR l'HASE VELOCITY AND ATTENUATION~ 'THE 
FIRST DIRECT 'EXPERIMENTAL VERH'lCATION OF' THESE 
CONCLUSIONS WAS PERFORMED IN THIS LABORATORY; FOR 
.ACOUSTIC WAVES IN AlR BY USING ACOUSTIC TRANSDUCERS 
IMBEDDED IN ·THE SURFACE OF' RIGID BODIES, LATER 
EXPERIMENTS EXTENDED ·THE TECHNIQUES BY USING 
C01NCIOENCE METHODS WITH OPTICAL DETECiORS FOR LASER 
BEAMS REFLECTED FROM THE SURFACE~ HOLO;RAPHIC ;STUDiES 
WERE ALSO ATTEMPTED FOR THE · REG I ON JUST OUTS I DE THE 
SCATTERER BY ust ~F' TWO~BEAM · 1NTERF'EROMETRY OF THE 
MACH•ZEHNDER TYPE, C AUTHOR> CU> 
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UNCLASSIFIED 

A0~10, 228 l~ l2 l~IJ 
MICHIGAN UNIV ANN ARBOR INST OF SCIENCE AND 
TECHNOLOGY 

INVESTIGATION OF HOLOGRAPHIC TESTING TECHNIQUES~ (U) 

DESCRIPTIVE NOTE: SEMIANNUAL REPT, NO, 2; 1 JUN-,o NOV ,,. 
APR "70 78P 

' REPT, NO, 2~20•9•P 
CONTRACT: DAAG~6•6,-C-00l7; ARPA ORDER•12~, 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: SEE ALSO SEMIANNUAL REPT, DATED AUG 
69 • AD•8J7 06 l, 

DESCRIPTORS: <•STEREOSCOPIC PHOTOGRAPHY: LASERS); 
C •NON•DESTRUCT f VE TEST t ~G ·; .LASERS); STRESS C0R80S I ON; 
CRACKS, INTtRFEROHETERS, SANDWICH :CONSTRUCTlON, 
HONEYCOMB CORES; STEEL; VIBRATtON <U> 

IDENTIFIERS: •HOLOGRAPHY 

THE REPORT INCLUDES STUDIES OF tNTERFEROHETRIC 
DETECTION OF STRESS CORROSION CRACKING; TESTING OF 
HONEYCOMB SANDWICH STRUCTURES; "TECHNIQUES DEVE~OPED 
FOR PULSED•LASER CONTOURING AND INTERFEROMETRY, .LASER 
SPECKLE REDUCTION IN INTERFEROMETRY; MODULATED 
REFERENCE•WAVE HOLOGRA~HY; AND ·rLAW DETECTION~ 
HOLOGRAPHIC I NTER,-EROM!TRY HAS a·EEN USED TO DETECT 
INITIATION OF STRtss CORROSION; MONITOR THE 
PROGRESSING OF DELAYED .CRACKING; ANO DETECT BONO 
DEFECTS IN AN AIRCRAFT TRIM TAB OF HONEY.COMB 
STRUCTURE, THE SEVERAL THEORETICAL AND EXPERIMENTAL 
lNVESTIGATIONS CONDUCTED INCLUDE THE DEVELOPME~T OF 
MULTIP.LE•WA¥ELENGTH HOLOGRAPHIC INTERFEROMETRY, THE 
STUDY OF TECHNIQUES fOR IMPROVING INTt~FEROME~RY OF 
THREE•DIHENSIONAL TRANSPARENT OBJECTS, THE APPLICATION 
OF MODULATED REFERENCE•WAVE HOLOGRAPHY TO VIBR~TING 
DIFFUSELY REF.LECTlNG OBJECTS; AND THE . APPLICATION OF 
HOLOGRAM INTERFEROMEiRY TO DETECTIO~ OF FLAWS 1N 

C U > 

CYLINDRICAL STEEL OBJECTS, <AUTHOR> <U> 
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UNCLASSIFIED 

AD•7o, 1,1 20/11 
SHOCK ANO VIBRATION INFORMATION .CENTER CDEFENSE> 
W~SHINGTON DC 

THE SHOCK AND VIBRATION DIGEST, VOLUME 2; NUMBER'• 
HAY 1970, CU> 

MAY ·70 ,eP 

UNCLASSIFIED REPORT 

-SUPPLEMENTARY NOTE: SEE ALSO VOLUME 2, NUMBER~. AD•70~ ,o,. 
AVAIL~BlLITY: PAPER COPY AVAILABLE FROM NAVY _ 
PUBLICATIONS ANO PRINTING SERVICE OFFICE, BLDG, 1J7•2, 
WASHINGTON, D, C• 20190, ANNUAL S~BScRlPTION 110~00, 
NO COPIES FURNISHED BY DOC OR crsT1. 

DESCRIPTORS: <•SHOCKcMECHANICS>; REVIEWS>; <•VIBRATION; 
NAVAL RESEARCH>; A~STRACTS~ NOJSE; ·tEST . EQylPHENT; 
FATIGUECHECHANlCS>, STRUCTURES, EXPLOSIONS, 
PROGRAHHINGtCOHPutERs,; EQUA!IONS OF ~OTION; HODEL_ 
TESTS, MATHEMATICAL ANALYSIS, DAMPING, SHOCK WAVES, 
SPACECRAFT; ~HPELLERS CU) 

IDENTIFIERS: HOLOGRAPHY 

CONTENTS: FEATURE ARTiCLE••OPTIHIZATION OF EQUIPMENT 
RELIABILITY AND COST FOR SHOCK AND VIBRATION 
ENVIRONMENTS& PREVIEWS OF MEETINGS& NEWS BRlEFSI 
ABSTRACTS FROM THE CURRENT LITERATURE cANALYSlS AND· 
DESIGN HETHODs;~EXCITATION,_PHENOHENOLoG Y; 
EXPERIMENTATION, COMPONENTS, SYSTEMS>& BOOK REVIEWSI 

( u ) 

AND SHORT .COURSES~ CU) 
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UNCLASSIFIED 

A0•706 ~o, l~/, 20/6 
ARNOLD ENGINEERING DEVELOPMENT ·cENTER ARNOLD AIR FORCE 
STATION TENN 

RESOLUTION LIMITS OF rRAUNHOFER HOLOGRAPHY. 

DESCRIPTIVE NOTE& FINAL REPT~ JUN•SEP 69; 
MAY 70 71P BELZ,RONALD A~ I 

REPTe NOe AEDC•TR•70•21 
CONTRACT: F~0~00•69•G•D001 
PROJ. AF-~,~~. ARO-ac,oi, 
TASK: ~,~~,2 

UNCLASsr,rEO REPORT 

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH ARO, 
INC., "TULLAHOMA; TENN~ 

( u , 

DESCRIPTORS: <•PARTICLES; MEASUREMENT>; c•OPTtCAL 
ANALYSIS, RESOLUTION>; DIFFRACTION; LASERS; 
STEREOSCOPIC PHOTOGRAPHY, PHOTOGRAPHIC ,1LM CU> 

IDENTIFIERS: •FRAUNHOFER HOLOGRAPHY; •HOLOGRAPHY; "FAR 
FIELD CU> 

·THE RESOLUTION OF AN IN~LINE HOLOGRAM RECORDED WITH 
PLANE WAVES IN THE FRAUNHOFER REGION OF A CIRCULAR; 
OPAQUE, PARTICLE IS EVALUATED~ "FROM THE DIFFRACTION 
INTEGRAL FOR "THE RECONSTRUCTED; REAL IMAGE THE 
INTENSITY DJSTRJBUTION ABOUT THE IMAGE IS FOUND~ 
CRITERIA FOR DETERMINING THE EDGE OF THE IMAGE IN 
ADDITION "TO DETERMINING THE PLANE OF ·,ocus ARE 
SPECIFIED FROM iHE DATA; AND THE MEASUREMENT 
ACCURACIES ~RE FOUND. THE INACCURACIES . ARE SHOWN TO BE 
A RESULT OF THE INABILITY OF THE FIL~ TO RECORD ALL OF 
THE LIGHT DlFFRAClED BY THE PARTICLE• THE ~EASONS FOR 
THIS, FILM GRAIN NOISE ANO ITS ·CUTOFF FREQUENCY AND 
DYNAMIC RANGE; ARE EX~LAlNED ANO THEIR RELATIVE 
EFFECTS COMPARED FOR THE VARIOUS PARTICLE SIZES ANO 
RECORDlNG DISTANCES• cAUTHOR> (U> 

UNCLASSt,tED 
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UNCLASSIFIED 

AD•707 a~, 20/1~ 12/1 
lLLINOlS UNIV URBANA ANTENNA LAB 

INVESTIGATION OF A CLASS o, ELECTROMAGNETIC BOUNDARY 
VALUE PROBLEMS~ cu> 

DESCRIPTIVE NOTE: FINAL REPT, l '-EB 69•Jl JAN 10; 
FEB 70 18P HiTTRA;RAJ I 

REPT, NO, UlAL•70•~; UILU•ENG•70•10~ 
CONTRACT: Fl962e-,,-c-001, 
PROJ, AF•,6J, 
TASK: ,.,,02 
MONITOR: AFCRL 70•0266 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•ELECTROMAGNETIC WAVES; WAYE _ 
TRANSMISSION>, ceBOUNDARY VALUE PROBLEMS, INTEGRATION>, 
NUMERICAL AN~LYsrs; PHASED ARRAYS; WAVEGUIDES; 
DIFFRACTION CU> 

IDENTIFIERS: IMAGE PROCESSING; HOLOGRAP~Y; RES10UE 
CALCULUS, FAR FIELD CU) 

THE PURPOSE OF THIS ~~OJECT WAS ·yo APPLY A CLASS OF 
NEWLY DEVELOPED TECHNIQUES TO THE SOLUTION OF PROBLEMS 
INVOLVING WAVEGUIDE DISCONTINUITIES; S~ATTERING; A~O 
DIFFRACTION AS WELL AS INVERSE SCATTERING PROBLEMS, 
ANOTH~R OBJECTIVE OF THE PROJECT WAS "TO STUDY IMAGE 
PROCESSING ANO JNVERS! SCATTERING TECHNIQUES INVOLVING 
COHERENT FIELDS, A RATHER LARGE NUMBER OF WAVEGUIDE AS 
WELL AS OPEN•REGION BOUNDARY VALUE PROBLEMS HAS BEEN 
INVESTIGATED USING THE MOOIFlED RESIDUE .CALCULUS 
TECHNIQUE AND ExTtNDED VERSIONS o, THE SAME, THE 
RELATtVE ADVANTAGES OF THESE METHODS OVER CONVENTIONAL 
NUMERICAL METHODS HAVE BEEN DEMONSTRATED• 
INVESTIGATION OF THE INVERSE ,SCATTERING PROBLEM 
BETWEEN PARALLEL ~LANES HAS BEEN .COMPLETED~ THE 
INVERSE SCATTERJNG APPROACH HAS SEEN "EXTENDED TO SOLVE 
THE PROBLEM OF sCATTERlNG FROM ·cYLlNDtRS OF ARBITRARY 
CROSS SECTION, (AUTHOR> cu> 

UNCLASSlFlED 



UNCLASSlF.lE D 

AD•7oa ,aa ,201, 201, 
STANFORD UNJY CALIF STAN,ORD 'ELECTR ONf CS LABS 

ANALOGY BETWEEN HOLOGRAPHY AND INTERFE RO HETR l C IMAGE 
,oRHATlONe CU> 

DE SCRIPTIVE NOTE: TECHNICAL RE~T,, . 
JUN 70 6P §OODMAN,Je W. I 

REPTe NOe SU•SEL•70•0~1, TR•6~l,•1 
CON TRACT: NOCC1~•6J•A•Dll2•D02' 

UNCLASSt,IED REPORT 

AVAILABILITY: PUB~ IN JNL• OF THE OPTf CAL SOCIETY OF 
AHERrcA; V60 N~ P,06~,0, APR 70~ 

DESCRIPTORS: C•JNTERFEROMETERS; OPTICAL I MAG ES>; 
c•OPTICAL ~MAGEs; CORRELATION TECHNIQUE S); ,LA SERS; 
SlHULATION, .COHERENT RADIATION, OPTI CAL ANALYSIS CU> 

IDENTIFIERS: INTER,EROMETRIC HOLO GRAPH Y: •HOLOGRAPHY CU> 

AN ANALOGY lS DRAWN BE~WEEN HOLOGRAPHIC IM AGIN G Wl~H 
.COHERENT LlGHT AND INTER,EROMETRIC l MAGfNG Wf TH 
INCOHERENT .LIGHT; BY MEANS OF A.SPATI AL LY OFFSET 
INCOHERENT REFERENCE SOURCE; THE AMPLITU DE AN D PHASE 
OF THE 'COMP.LEX COHERENCE FACTOR or AN INC OHE RENT 
OBJE CT MAY BE ENCODED AS AMPLITUDE AND PHASE 
MODULATIONS OF A FUNCTION DERIVED FROM .CLASSICA L 
VISlBlLITY MEASUREMENTS~ THIS IMAGING TECHNIQ UE SHARES 
SEVERAL PROPERTIES W[TH HOLOGRAPHY; INCLUDING THE 
ABILITY TO IMAGE THROUGH A DISTORTING MEPI UM AND "T HE 
ABILITY TO FORM T~REE•DIHENSIONAL IMAG ES, ( AUTHOR> CU> 

/ 

UNCLASSt,IED 
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UNCLASSlFIEO 

A0•708 6~1 71~ 
AEROSPACE RESEARCH LASS WAlGHT•PATTERSON AFB OHIO 

HOLOGRAPHY ANO HOLOGRA~HIC INTERFEROMETRY FOR "THERMAL 
OlFFUSlON ,STUDIES IN "SOLUTIONS; CU) 

26 JAN 70 7P aECSEY;J~LlUS G~ fJACKSoN; 
NATHANIEL R, IIHERLEIN,JAMES A, IMAooux,GENE E, ' 

REPT, NO, ARL•70•0086 
PROJ, AF•702J 
TASK: 702100 

UNCLASSIFIED REPORT 

AVAILAStLtTY: PUB, IN JNL, OF PHYSICAL CHEMISTRY; V?~ 
N6 Pl~0l•l~0J, 19 MAR 70, 

DESCRIPTORS: f•LJQUios: •DIFFUSION); THERMAL DIFFUSION; 
INTERFEROMETERS; SOLUTIONS CU) 

IDENTIFIERS: •INTERFEROMETRIC HOLOGRAPH~; •HOLOGRAPHY CU> 

THE PAPER REPORTS THE APPLICATION OF A HOLOGRAPHtC 
INTERFEROMETER TO IN _SfTU STUDlES OF "THERMAL DIFFUSION 
IN BINARY LIQUID SYSTEMS• CU> 

14 

UNCLASSIFIED 



'UNCLASSIFIED 

AD•708 911 2016 . lq/J 
RAND CORP SANTA MONICA CALIF 

HOLOGRAPHY lN A SPATIALLY INHOMOGENEOUS MEDIUM; ( u , 

JUN 70 21P YURAtHe Te I 
REPT, NOe p.qJ9q 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•RESOLUTION, MATHEMATICAL ANALYSrs,: 
<•UNDERWATER PHOTOGRAPHY; RESOLUTION); c•LASERs; 
UNDERWATER PHOTOGRAPHYi: SCATTERiNG; SE~ WATER cu> 

IDENTIFIERS: •HO~OGRAPHY 

A HUYGENS•FRESNEL PRlNCIPLE; EXtENOiD TO A MEDIUM 
WHICH "EXHIBITS A SPATIAL VARIATION IN THE lNDEX OF 
REFRACTION, ts ,USED ·TO CALCULATE THE RESULTING 'FRINGE 
PATTERNS IN THE FRESijEl•FRAUNHOFER AND _POINT REFERENCE 
FOURIER•TRANSFORH METHODS ·OF HOLOG~APHY• IN 
PARTICULAR, THE RESOLUTJON .LIMITS PtRTAINING TO THESE 

( u , 

TWO METHODS ARE DERIVED• NU~ERlCAL RESULTS PERTAINING 
TO UNDERWATER HOLOGRAPHY ARE GIVEN: <AUTHOR> <U> 

-~ 

UNCLASS1Ft£D 



II 

UNCLASSIFIED 

AD•709 60, 1~/2 19/6 11/~ 
ARMY WEAPONS COMHtND ROCK ISLAND lLL RESEARCH AND 
ENGINEERING DIRECTORATE 

APPLICATIONS OF' .HOLOGRAflHY TO COMPONENT 'TESTING~ CU> 

DESCRIPTIVE NOTE: IECHNICAL REPT,t 
JUN 70 J6P IVERSEN;R~ J: IMCGARVEY;J~ W~ I 

SCHULZtR• D, I 
REPT, NO, AMSWE•RE•70•t,7 
PROJ, DA•l•T•06110l•A•• l •A 

UNCLASSfF'tEO REPORT 

DESCRIPTORS: C•NON•OESTRUCTIVE TESTING; •LAMINATES>: 
c•GUN BARRELS, NON•DESTRUCTIVE TESTING>: C•LASERS; NON• 
DESTRUCTIVE TESTING>; INTERF'EROMtTERs; ~AMINATED 
PLASTtcs; METALS; COMPOSITE MATERIALS, STRESSES CU) 

IOENTIF'lERS: •HOLOGRA~HY; •INTERFEROMETRIC HOLOGRA~HY CU> 

TWO NEW APP~lCATIONS OF HOLOGRAPHIC lNjERFEROHETRY ARE 
PRESENTED, THE FIRST DEALS WITH_THE DETECTION OF _ 
BONDING VOIDS IN RUBBER•TO•MTALt P.LASTtC•TO•METALt AND 
HETAL•TO•HETAL LAMINATES~ "THE SECOND APPLlCATION 
INVOLVES A MEW ·TECHNIQUE FOR THE QElERMlNATION OF' THE 
DIMENSIONAL ACCURACY OF CYLINDERSt SUCH AS -GUN B!RREL 
BORES, THE METHODS USEQ TO DETECT LAMINATE VOIDSt . 
INCLUDING ACOUSTICAL STRESSING AND THERMAL STRESSINGt 
ARE DISCUSSED; AND RESULTS PRESENTED~ ·rHE 'FACTORS 
INFLUENCING THE APPLICABILITY OF HOLOGRAPHY F'OR BARREL 
80RE INSPECTION ARE DISCUSSED; AND COM~U TER PROGRAMS 
USED lN THE SYSTEM DES I GN .ARE INCLUDED: C AUTHOR> CU> 

·uNCLAS5 H' I ED 



UNCLASSIFIED 

AD•709 76~ 20/~ 111 1~1, 
ARNOLD ENGINEERING DEVELOPMENT CENTER . ARNOLD ~lR "FORCE 
STATION TENN 

AERODYNAMIC HOLOGRAPHY~ 

DESCRIPTIVE NOTE: FINAL REPT~ JUL 61-JUL 69, 
AUG 70 lOOP "TROLlNGER;J, D~ &O'HARE,J, E, I 

REPT, NO, AEOC•TR•70•~~ 
CONTRACT: F~060o-11-c-00~2 
PROJ, AF-~,~~. ARO•ac,01, 

UNCLASSIFIED REPORT 
. ~ 

SUPPLEMENTARY NOTE: PREPARED IN 'COOPERATION WITH ~RO, 
INC,, TULLAHOMA; TENN~ REPT, NO, ARO•OMD•TR-70•~~• 

. -
DESCRIPTORS: t•AERODYNAMICSt •L~SERS)t 'TEREOSCOPIC 

( u , 

PHOTOGRAPHY, FLOW VISUALIZATION, INTERFEROMETERS CU) 

IDENTIFIERS: •HOLOGRAPHY 

A SUMMARY Of THE WORK IN HOLOGRAPHY AT AEDC IS 
PRESENTED, THE WORK INCLUDES BASIC AND APPLIED 
RESEARCH WITH E~PHASIS ON THE APPL~CATiONS OF 
HOLOGRAPHY TO AERODYNAMIC TESTING, (AUTHOR) 

UNCLASSIFIED 

( u , 

( u ) 
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UNCLASStr{ED 

AD•710 1~~ 20/J 
TEXAS UNIV AUSTIN EL!CTRONICS RESEARCH ·CENTER 

HULTl•PASS OPTlCAk ATTENUATION MEASUREMENTS UTlLIZING 
HOLOGRAPHIC TECHNIQUES AND OPTICAL .LASER SCATT~RING 
FOR ANALYSlS OF "TRANSPARENT MEDIA; CU> 

27 HAY ·70 12P FRIEDRICH;OTTO H: ; JR~lWEIGL; 
FREDERIC IDOUGAL;ARWIN A~ I 

CONTRACT: AF•AFOSR•1792•69 
MONITOR: AFOSR 10•21~6TR 

UNCLASSfFlED REPORT 

SUPPLEMENTARY NOTE: PRESENTED AT THE NATIONAL SYMPOSIUM 
(16TH), ANALYSIS INSTRUMENTATION Dtv~; INSTRUMENT 
SOCIETY OF AMERICA; 2,-21 MAY 10; PITTSBURGH, PA~ 

DESCRIPTORS: <•STEREOSCOPIC PHOTOGRAPHY: LASERS>; 
<•LIGHT TRANSMISSIGN: ATTENUATION>; TRANSPARENT PANELS; 
PHASE OISTORJIQN; SCA~TERING; ~ESOLUTlON; ~IGHT PULSES, 
OPTICAL IMAGES, RAYLEIGH WAVES, IONIZATION, PLASMA 
MEDIUM; PHOTOGRAPHlC TECHNIQUES; MASERS . CU> 

IDENTIFIERS: HOLOGRAMS; THOMSON 'EFFECT; RUBY LASERS CU> 

A THEORY IS DEVELOPED AND PRESENTED FOR MULTI-PASS 
ATTENUATION MEASUREMENTS USING HOLO~RAPHIC 
RECORDING/RECONSTRUCTION TECHNIQUES, THE INTENSITIES 
OF THE FIRST•ORDER RECONSTRUCTED BEAMS ARE SHOWN ·yo 
VARY DIRECTLY WIT~ THE INTENSfTY OF 'THE DESIRED ~ULTI• 
PASS T,EST BEAM COMPONENT UNDER PROPER CONDITIONS, AN 
IMPROVED HOLOGRAPHIC RECONSTRUCTION OF .AN ATTENUATING 
TRANSPARENT MEDIUM IS ~ROPOSED WHICH INCORPORATES 'THE 
USE OF A LOW RESOLUTION POSITIVE PRINT OF THE NEGATJVE 
HOLOGRAM TO ACHIEVE DESIRABLE FILM 'FOG _CANCE~LATION, A 
THEORY HAS BEEN FORMULATED FOR THIS IMPROVED, PROPOSED 
HOLOGRAPHIC RECONSTRUtTION TECHNIQUE WHERE ENHANCED 
IMAGE RESULTS ARE PREDICTED~ (AUTHOR> cu> 

UNCLASStrtED 



UNCLASSlFlED 

AD•710 J6J 1~1, io1, . 
NAVAL POSTGRADUATE SCHOOL MONTEREY CALIF 

HOLOGRAPHIC DETER~!NATION OF "TRANSLATION AND ROTATION, CU> 

DESCRIPTIVE NOTEt MASTER'S THESts; 
JUN 70 J7P F,LOYD;RlCHARD PAUL I 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•St~REOSCOPIC PHOTOGR~PHY: !LASERS); 
c•INTERF~ROHETERS, MEASUREMENT>, ,R0TATtoN,_0PTtCAL 
ANALYSIS, NUMERICAL METHODS AND PROCEDURES, 
PHOTOGRAPHIC TECHNIQUES: THESES CU> 

IDENTlFlERS: •HOLOGRAPHY ( u , 

ANALYTIC INYESTIGATION , WAS MADE Of THE .LIGHT REFLECT.ED 
BY TRANSLATED AND ROTATED OBJECTS, AND EXPRESSIONS 
WERE OBTAINED FOR THE fNTERFERENCE PATTERNS PRODUCED 
BY THIS LIG~T~ THE TECHNIQUE OF HOLOGRAPHY WAS USED 
TO EXPERIMENTALLY MEASURE FRINGE PATTERNS PRODUCED BY 
THIS INTERFERENCE; AND "TO EXPERIMENTALLY DETERMINE 
TRANSLATION ANO ROTATION, <AUTHOR> CU> 

UNCLASSIFIED 



UNCLAS SIFIED 

AD•711 oa, 2011 1~1 2 
PERKIN•EL MER CORP NORWALK CONN OPTICAL GROUP 

INVESTIGATION OF THE APP LICATION OF COHERENT ACOUST IC 
IMAGING TO NONDESTRUCTI VE TESTING, CU) 

DESCRIPTIVE NOTE: SEMl•ANN UAL TECHNICAL REPT, l MAY•Jl 
OCT 69 1 

APR 70 68P 

PE•ER•972J 
L, I 

REPT, NO, 
CONTRACT: DAAGq6•69•G•00 10; ARPA ORDER-12q, 
MONITOR: AMMRC CR•70•1q 

UNCLASSfFtED REPORT 

DESCRIPTORS: C•NON•DES TR UC TIVE TESTING; •ULTRASONIC 
RADIATION> ; STEREOSCOPIC PHOTOGRAPHY: MJCROSCOPES; 
CAMERAS, DESIGN; WIRING DI AGRAMS; O~TfCAL IMAGES CU> 

IDENTIFIERS: •ACOUSTIC I MAGES; ULTRASONic IMAGING; 
•ULTRASONIC HOLOGRAPHY; •HOLOGRAPHY; •ACOUSTIC 
HOLOGRAPHY CU> 

THE PURPOSE OF THIS RESEARCH PROGRAM WAS TO ANALYZE 
AND PERFORM EXPERIMENTAL DEMONSTRATIONS OF THE 
APPLICATION OF ULTRASONIC HOLOGRAPHIC AND ULT~ASONIC 
LIGHT DIFFRACTION TECHNIQUES TO THE DETECTION, 
ANALYSIS, AND EXAMINAT I ON OF THE INTERNAL STRUCTURE OF 
OPTICALLY OPAQUE MATERIALS, DURING THE PERIOD COVERED 
BY THJS REPORT; T~E ELECTRONIC 'CIRCUITS FOR THE 
ULTRASONIC .CAMERA WER~ REDESIGNED AND THE . NEW HARDWARE 
FABRICATED AND TESTED, THE REVISED SYSTEM, DESCRIBED 
IN DETAIL IN THJS REPORT, HAS THE INHERENT FLEXIBILITY 
lMPROVED STABlLITY; AND ENHANCED PERFORMANCE TO PERMIT 
THE ACCURATE GENERATION OF ULTRASONIC HOLOGRAMS~ AN 
ELEMENTARY THEORY OF THE ULTRASONIC DIFFRACTION 
MICROSCOPE JS OUTLINED IN THE REPORT ANO SOME 
PRELIMINARY SUPPORTING EXPERIMENTAL ARE DESCRIBED~ 
<AUTHOR> CU) 
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UNCLAss1,1ED 

A0•7ll ''1 20/11 
SHOCK AND VIBRATION INFORMATION .CENTER CDEFENSE> 
WASHINGTON DC 

THE SHOCK AND .VIBRATION DIGEST, VOLUME 2; NUMBER 9; 
SEPTEMBER 1970, CU> 

-SEP 70 q9p 

UNCLASSIFIED REPORT 
. 

SUPPLEMENTARY NOTE: SEE ALSO VOLUME 2, NO, 8, AD•709 
7Jq, 

AVAILABILITY: PAPER ·coPY AVAILABLE FRoM _NAVY -
PUBLICATIONS AND PRINTING SERVICE OFFICE, BLDG, 1'1•2, 
WASHINGTON, D, ·c, 20,,0. ANNUAL ~uBScRtPTlON 110~00, 
NO .COPIES ·ruRNtSHED BY DOC OR NTIS, 

DESCRIPTORS: C•SH0CK(MECHAN1CS); .REV1Ews,; c•VIBRATION; 
NAVAL RESEARCH); REPORTS; ABSTRACTS: STRUCTURAL 
PROPERTIES; NODELSCSIMULATIONs>; 'FLUIQ MECHANics; 
ACOUSTICS, _AEROOYNAHlC CONFIGURATIONS, MECHANICAL 
PROPERTIES, VIBRATION ISOLATORS C~> 

lDENTt,tERS: MOIRE "EFiEcTs; HOLOGRAPHY: PHOTOELASTtC(TY (U) 

CONTENTS: NEWS BRIEFSI PREVIEWS o, MEETINGSI SHORT 
COURSESI ADVANCE PROGRAM OF THE qlST SHOCK AND 
VIBRATION SYMPOSIUMI ABSTRACTS "FRO~ 'THE CURRENT 
LITERATURE& ANALYSIS AND DESIGN HETHOD~I EXCtTATIONI 
PHENOHENOLOGYI ·EXPERIMENTATtONI .COMPONENTS& SYSTEMSI 
BOOK REVtEWSI AND CALENDAR, CU> 

UNCLASStFIED 
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UNCLASSIFIED 

AD-712 J2~ 9/1 
ITT ELECTRON TUBE DIV FORT WA~NE IND 

PATTERN THRESHOLD RECOG NITION DEVICE, 

DESCRIPTIVE NOTE: QUARTERLY REPT~ NO,,: l JAN•Jl MAR 
70, 

AUG 70 78P . 
' CONTRACT: DAAB07•6,-c-o~71 

PROJ, DA•l•H•66270,•A-o,, 
TASK: l•H-66270,-A-o,,o, 
MONITOR: ECOM 0~71•1 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: SEE ALSO QUARTERLY REPT~ NO, 2; AD• 
10, ,,~. 

( u ) 

DESCRIPTORS: <•CAMERA TUBES, PATTERN RECOGNITION>; 
IMAGE CONVERTERS; LAStRs: STORAGE TU@Es: ELECTRON GUNS; 
ELECTRON TUBE TARGETS, PHOTOCATHODES, MAGNESlUH OXIDES (U> 

IDENTIFIERS: HOLOGRAMS 

THE OBJECTIVE OF THE CONTRACT IS TO DEVELOP A CAMERA• 
TUBE UTILIZING AN ELECTRO•ST~TICALLY FOCUSED IMAGE• 
TUBE iNPUT SECTION; A FLOOD GUN FOR CANCELLING OUT 
AMBIENT INFORMATION; A STORAGE•TARGET CAPABLE OF 'GOING 
OVER THE FIRST cROSS-OVER ON~Y WHEN ·TH~ THRESHOLD SET 
BY THE FLOOD•GUN IS EXCEEDED, ANO AN ALL :ELECTROSTATIC 
VIOICON•TYPE GUN WHICH WILL BE USED TO SCAN THE 
REVERSE SIDE OF THE STORAGE-TARGET AND GENERATES AN 
OUTPUT SIGNAL ONLY AT DISCRETE POINTS oN 'THE STORAGE• 
TARGET WHOSE POTENTIAL EXCEEDS THE FIRST CROSSOVER 

( u , 

POTENTIAL, lAUTHOR> CU> 
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UNCLASSlF'lED 

AD-712 869 20111 201, 
CATHO~lC UNIV Or AHERtCA WASHINGTON DC STRESS 
ANALYSIS LABS 

DEVELOPMENT AND APPLICATION OF METHODS OF EXPERIMENTAL 
HECHAN lCS • lNTERPRETAT I ON -OF' 'FR lNGES IN STRESS•HOLO• 
INTERFEROMETRY~ CU> 

DESCR I PT I YE NQTE: REPT ~ NO~ '2'f; ~AN~JUL . 7.0; • 
JUL 70 ,,P SANF'ORD,R, J. IDURELLl,A, Je I 

CONTRACT: NONR•2i'f9 C 06 >. I 
PROJe NR•06'f•'f'2, CUA•'f.O'f7,o, 

UNCLASSIFIED REPORT 

DESCRIPTORS: '•STR,S$ES; STEREOSCOPIC PHOTOGRAPHY>; _ 
c•STEREOSCOPIC PHOTOGRAPHY, -.LASERS>, PHOTOELASTIClTY, 
INTERFEROHEt,Rs; TEST METHODS; VECTOR ANALYSIS~ H~TRIX 
ALGEBRA CU> 

IDENTIFIERS: •HO~OGRAeHY; •INTERF.EROHE!RIC HALOGRAPHY; 
INTERFERENCE PATTERNS, DOUBLE EXPOSURE, COMPUTERIZED 
SIMULATION CU> 

PREVIOUS STUDIES HAD CONCLUDED THAT STRESS•HO~O• 
INTERFEROMETRY PATTERNS CONSIST OF . THE INDEPENDENT 
SUPERPOSITION OF THE ISOPACHIC FAMILY cWlT~ HALF ORDER 
FRINGE SHIFTS> AND THE ISOCHROMATIC 'FAMILY, rT IS 
SHOWN HERE THAT THIS INTERPRETATION IS NOT ALWAYS , 
VALID AND CAN RESULT IN SERIOUS ERRORS IN SOME CASES• 
IN PARTICULAR; IT IS DEMONSTRATED THAT 'THE POSITION 
AND E~EN TH~ EXISTENCE OF THE FRINGES ARE AFFECTED BY 
THE INTERACTION OF THE ISOPACHtCS AND JSOCHROHATICS, 
THIS EFFECT IS MOST PRONOUNCED WHEN THE 'TWO FAMILIES 
OF FRINGES ARE NEARLY PARALLEL AND OF APPROXIMATELY 
THE SAHE SP~TIAL FREQUENCY• THE INDEPENDENT 
SUPERPOSITION INTERPRETATION IS HOST ACCURATE WHEN THE 
TWO FAMILIES OF FRINGES ARE ORTHOGONAL: WHATEVER THE 
RATIO OF SPJTIAL FREQUENCIES HIGHT BE~ . THESE 
PROPERTIES ARE ILLUSTRATED USING COMPUTER ~ENERATEO 
HOLOGRA~HIC INTERFERENCE PATTERNS, IN AN APPENDIX 'THE 
GENERAL THEORY oF STRESS•HOLO•INTERYE~OMETRY IS 
PRESENT.ED USING MATRIX VECTOR METHODS, THE RESULT OF 
THIS ANALYSIS IS A GENERAL EXPRESSION FOR 'THE OBSERVED 
LIGHT INTENSITY OF A STRESS•HOLOGRAPHJ~•INTERFERENCE 
PATTERNS FOR ANY .. ARRANGEMENT OF THE POLARIZATION 
OPTICAL ELEMENTS, THE ANALYSlS ALSO 'EXPLAINS THE 
ORIGIN OF EACH OF THE TERMS IN THE LIGHT INTENSITY 
EXPRESS l ON• C AUTHOR) · CU> 

23 
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UNCLASSf,IED 

AD• 7 1J ,~, 1~/2 11/~ 
ARMY WEAPONS ·coMMAND ROCK ISLAND lLL 

HOLOGRAPHIC INSPECTION or LAMINATE BON~S, 

1970 l~P 
GARDNER,Le B• I 

UNCLASSirIED REPORT 

DESCRIPTORS: <•LAMINATES; •NON•D~STRUCTIYE TESTl~G>; 
STEREOSCOPIC PHOTOGRAPHY, LASERS, METALS, RUBBER, 

C U > 

LAMINATED PLASTtcs; DEFECTSCMATERIALS) CU ) 

IDENTlrIERS: •HOLOGRAPHY; VOIDS 

THE PAPER DISCUSSES THE HOLOGRAPHIC DETECTION or 
BONDikG VOIDS IN RUBB!R-TO•HETAL~ PLA5T1C•TO•METAL; 
AND HETAL•TO•HETAL LAMINATES BY 08SERV~TION OF STRESS• 
INDUCED DErORHATlONS OF THE LAMINATE suRrACE, 

C U > 

CAUTHOR> CU> 
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UNCLASSlFtED 

AD•7l~ ,10 6/~ 
STANFORD UNIV CALIF STANFORD ELECTRONICS LABS 

ACTION•ORlENTEO .MEMORY SUBSERVtNG PERCEPTION, 

DESCRIPTIVE NOTE: FINAL REPT~; 
2~ AUG 70 ~9P ARBlB,MlCHAEL A~ IDEVtPARVATl I 
DlDDAY,RlCHARD L• I .. 

CONTRACT: NOOOl~-•J•A-011~-oo~~ 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: PREPARED IN 'COOPERATION WITH 
MASSACHUSETTS 'UNIV,; AMHERST~ DEPT~ OF COMPUTER AND 
INFORMATION SCIENCES ~ND COLORADO STATE~UNIV•~ FORT 
COLLINS, DEPT, OF MATHEMATICS ANO STATrSTICS, 

' u > 

DESCRIPTORS: <•BRAIN; COMPUTE~ LOGICt; 1•MEMORy; 
THEORY~t _<•SENSORY PEBCEPTION, DATAvPROCESSING ~ 
SYSTEMS>, NERVE CELLS, INTERACTIONS, STJMULATION, 
SEQUENCES~ MOTOR RtACTIONS; MATHEMATICAL MODELS <U> 

IDENTIFIERS: LONG TERM MEMORY; SHORT TERM MEMORY; SLIDE 
BOXES, HOLOGRAMS <U> 

THE DOCUMENT ·HOLQS THA~ THE BRAIN MAY eE VIEWED AS A 
LAYERED COMPUTER, WITH .LONG•TERM MEMORY SERVING TO 
ENSURE 'THE .CORRELATION OF SENSORY FEATURES lN THE 
SENSORY LAYERS WITH OU~PUT FEATURE CLUSTERS IN THE 
MOTOR .LAYERS WHJC~ CAN DETERMINE ACTION APPROPRIATE ·TO 
OBJECTS IN THE ENVIRONMENT& WHILE SHORT•TERM MEMORY 
RESIDES lN MAINTAINED ACTIVITY Or OUTPUT FEATURE 
CLUSTERS WH1CH MAY BE APPROPRIATE THOUGH UNCORRELATED 
WITH CURRENT SENSORY INPUT, SLIDE•BOX AND HOLOGRAM 
METAPHORS ARE DISCUSSED~ (AUTHOR> CU> 

25 

UNCLASStFtED 



UNCLASSlFIED 

AD•71~ ,,, ,19 
MASSACHUSETTS INST OF T!CH LEXINGTON LINCOLN LAB 

EDUCATIONAL TECHNOLOGY PROGRAM, 

DESCRIPTIVE NOT~: QUARTERLY TECHNICAL SUMMARY REPT, 1 
JUN•Jl AUG 70, 
1, SEP 70 19P 'FRlCK;FREDE~tCK C, I 

CONTRACT: AF 19(628>-,167 
PROJ, AF•6~9.L 
MONITOR: ESD TR•70•2'9 

UNCLASSIFlED REPORT 

( u , 

DESCRIPTORS: <•TEACHING METHODS; 
PROGRAMMINGtCOMPUTERS)>: <•TEACHING MACHINE~, MILITARY 
TRAINING>, CONTROL PANELS; ADAPTIVE SYSTEMS, PROGRAMMED 
INSTRUCTION, PHOTOGRAPHIC PROJECTORS: MICROFICHE; 
ACOUSTIC EQUIPMENT; RECORDING SYSTEMS; OPTICAL 
SCANNING; COMPUTER LOGIC; AIR FORCE RESEARCH, LASERS CU) 

IDENTIFIERS: •LINCOLN TRAINING SYSTEMS; COMPUTER AIDED 
INSTRUCTION, •HOLOGRAPHY; RANDOM ACCESS: HANDICAPPED 
PERSONNEL CU> 

THE DOCUMENT REPORTS ON WORK WHICH HAS BEEN DIRECTED 
PRIMARILY AT COMPONENT DEVELOPMENT ·roR LINCOLN 
TRAINING SYSTEM LTS•2 AND INVESTIGATION OF VARIOUS 
INSTRUCTIONAL STRATEGIES UTILIZING LTS-1 A~D AIMED AT 
FIRMING UP SYST[H SPECIFICATIONS FOR LTS•2, A SPECIAL 
STUDY OF THt POTENTIAL . APPLICATION OF yECHNOLOGY ·ro 
EDUCATION FOR THE HANDICAPPED WAS CARRJED OUT DURING 
THE QUARTER, <AUTHOR) CU> 
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UNCLAS5fFlED 

AD•71~ 610 20/~ 111 1~/, . 
NAVAL POSTGRADUATE SCHOOL MONTEREY CALIF 

THE APPLlCATION OF HOLOGRAf'HIC INTERP'EROHETRY TO 'THE 
DETERMINATION OF ASYMMETRIC THREE•DIHENSIONAL DENSfTY 
FIELDS IN FREE -JET FLOW, CU> 

DESCR I Pr I VE :NOTE I DOCTORAL THE~ 15; 
JUN 70 t,6P MATULKA,ROBERT DALE I 

PROJ, A,,.,,0-,,1169 

UNCLASSIFIED REPORT 

- -DESCRIPTORS: <•THREE•DIMENSIONAL.FLOW, •~ETS>, C•F.LOW 
VISUALIZATION, •INTERFEROMETERS>, LASERS, ST£REOSQOPtC 
PHOTOGRAPHY, AERODYNAMtcs; DENSITY; SUPERSONIC FLOW; 
THESES CU> 

IDENTIP'tERS: •INTERFEROMETRIC HOLOGRAPHY, •HOLOGRAPHY, 
ASYMMETRY CU> 

THE SUCCESSF,UL APP.LICATtON Of HOLOGRAPHIC 
INTERFEROMETRY; AND AN ASSOCIATED MATHEMATICAL 
REDUCT I ON PROCESS; TO THE ·DETERMINATION OF' AN 
ASYMMETRIC THREE•DIMENSIONAL DENSfTy FIELD OF AN 
AERODYNAMIC PHENOMENON IS REPORTED: AN lNTE~RAL 
INVERSION MtTHOQ FROM ~HE FlELD OF PLA5HA .PHYSICS WAS 
COMPUTERIZED, ExTENSIVELY .EVALUATED AND APPLIED TO THE 
DETERMINATIQN OF FUNCTIONS, eOTH AX1SYMMETR1C ANO 
ASYMMETRIC, WHICH SIMULATE AERODYNAMIC DENSITY FIELDS, 
THE APPLICATION 0~ HOLOGRAPHIC INTERFEROMETRY WAS 
EXTEND~D 'TO PROVIDE MULTIPLE HOLOGRAMS ABOUT A TEST 
REGION, WITt-1 SUFFICIENT .COVERAGE TO PROVIDE 
INTERFEROMETRIC DATA FOR THE SUCCESSFUL SOLUTION OF 
THE DENSITY FIELD, 'THE ANALYTICAL AND EXPERIMENTAL 
METHODS DEV.ELOPED WERE APPLIED TO AN EXPERIMENTAL 
AXISYHHETRIC TEST FIELD; THE SUPERSONIC FLOW 'FROM A 
FREE JET, AND SHOWN TO BE COMPARABLE 'TO A PREVIOUS 
SOLUTION OBTAINED BY T~E ABEL INVERSION METHOD, 
FURTHER; THE FREE JEi WAS TlLTED 'TO PROVIDE A TEST 
FIELD WHlCH WAS ASYMMtTRIC IN THE ~LANE OF SOLUTION, 
COMPARISON OF THE RESULTING ASYMHETRl~ _SOLUTION WAS 
SHOWN TO BE SELF•CONStSTENT WITH THE 'PREVIOUSLY 
OBTAINED AXISYMHETR1C SOLUTION, <AUTHOR> <U> 
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UNCLASSirlED 

AD•7l' 916 l~t, l~/2 
ARNOLD ENGINEERING DEVELOPMENT CENTER ARNOLD AIR 'FORC E 
STATION TENN 

HOLOCAMERA roR EXAMINATION OF WATER DROPLETS IN A 
LARGE HIGH ALTITUDE TEST CELL~ (U > 

DESCRIPTIVE NOTE: FINAL REPT~; 
DEC 70 ,,P FARMER~W, M, IBURGESS,K, S, & 

TROLINGER~J, D~ I _ 
REPT. NO• AEDG•TR•70•181 
CONTRACT: ,~0,oo-11-c~ooo2 
PROJ. AF-~,~,. ARO•ec,01, 
TASK: ~J~~,2 

UNCLASSIFIED REPORT 
. -

SUPPLEMENTARY NO!E: PREPARED IN COOPERATION WITH ARO, 
INC., TULLAHOMA, TENN~ REPT, NO, ARO•OMD•TR•70•181~ 

DESCRIPTORS: <•DROPS, FLOW J 1sUALIZATION)~ c•SPECIAL 
PURPOSE CAMERAS; STEREOSCOPIC ~HOTOGRAPHY>; GAS rLow; 
TEST METHODS, LASERS; AEROSOLS, PHOTOGR~PHIC ·rtLM CU) 

IDENTIFIERS: •HOLOGRAPHY 

A SERIES OF EXPERIMENTS WAS PERFORMED IN ENGINE TEST 
FACILITY PROPULSION DEVELOPMENT TEST CELL CJ•l> TO 
SHOW THAT HOLOGRAPHY COULD BE USED TO DETERMINE THE 
WATER DROPLET INFORMATION NECESSARY TO SIMULATE JHE 
DESIRED CONDITIONS IN AN OPERATIONAL E~VIRONHENT, THE 
EXPERIMENTS DEMONSTRATED THE FEASIBILITY OF APPLYING 
HOLOGRAPHY TO THE VISUALIZATION OF SMALL WATER DROPLET 
FLOW FIELDS IN A TESTING ENVIRON~ENT FOR DROPLET SIZES 

( u , 

DOWN TO APPROXIMATELY 1, MICRONS, (AUTHOR> CU> 
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UNCLASSIFIED 

AD•71' 91, 9/2 l~/J 
I HAGE I NF ORM AT I ON I NC NORWALIC 'CONN 

. ' .. , 
DATA RECORDJNG TECHNIQUE FEASlBlLfTY "STUDY. 

DESCRIPTIVE NOTES TECHNICAL REP!~; . 
NOV 70 69P MONTUORliJOHN S, .SLAKER~FRANK 

A, IENGELDRUM;PETER G~ JTHORP;LAWRtNCE D• I 
REPT, NO, lll•70•001 
CONTRACT: FJQ602•78•G•020J 
PROJ. Ar.-,,oeoooo 
MONITOR: RAOC 'TR•70•189 

UNCLASSlFlED REPORT 

( u ) 

DESCRIPTORSS <•DATA STORAGE SYSTEMS; FEASIBILITY 
STUDIES>~ <•01GJTAC RECORDING SYSTEM~; oEStGN>; _ 
C•MICROflCHE, INFORMATION RETRIEVAL>, READING MACHINES, 
HAN•HACHINE SYSTEMS; .LA3ERS, DIGITAL COMPUTERS; 
PHOTOGRAPHIC TECHNIQUES, PROGRAMMING(COMPUTERS) cu> 

~ . 
IDENTlFlE~S: 'FREQUENCY LEVEL ENCODlNG, DIRECT BINARY 

ENC OD I NG, ,HOLOGRAPHY CU> 

THE REPORT eRESENTS 'THE FINDINGS OF THt FIRST PART OF 
A TWO•PART STUDY PROGRAM FOR .THE CONCEPTUAL 
DEVELOPMENT AND DETAlL~D DESIGN OF A HUMAN READABLE 

.MACHINE READABLE tHRHR> INFORMATION PROCESSOR 
SU85YSTEH; WHICH SAN ADVANCED HASS MEMORY SUBSYSTEM 
OF A .LARGER INFORMATION PROCESSING SYSTEM, MICROFICHE 
ARE TO BE USED TO THE STORAGE MEDIUM FOR INFORHATJON 
IN BOTH HUMAN READABLE AND MACHINE RE!OABLE FORMS, 
THE PURPOSE OF 'THlS PART OF THE STUDY, WAS TO .EVALUATE 
ALTERNATIVE APPROACHES FOR THE LASER RECORDING AND 
SUBSEQUENT READOUt OF 2~J MILLION BITS OF DIGITAL O~TA 
t60 PAGES; 6~ LINES ~ER PAGE; 80 CHAR~~TERS P~R LINE; 
8 BITS PER CHARACTER> WITHIN A 1/'+ IN, . X '+ IN, . AREA OF 
EACH MICROFlCHE AT COMPUTER INPUT/OUTPUT AATES, 
lAUTHOR> CU> 
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UNCLASSIFIED 

AD•71' 98J 9/2 l~I, 1~/J 
SJNGER•GENERAL PR!CISION INC SUNNYVALE CALIF LINK DIV 

DIGITAL DAT~ RECORDING FOR HUMAN .READABLE MACHINE 
READABLE CHRMR) INFORMATION PROCESSOR~ CU) 

DESCRIPTIVE NOTE: 'TECHNICAL REPT~ 16 APR•16 JUL 10: 
NOV 70 ll~P SZABO;NICHOLAS S~ I 

REPT, NO, UC•72~0 
CONTRACT: FJc,02-10-c-0202 
MONITOR: RADC TR•70•178 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•DATA STORAGE SYSTEMS; DESIGN), c•OlGITAL 
RECORDING SYSTEMS; PHQTOGRAPHIC T~CHNIQuEs,: -
INFORMATION RETRIEVAL, Mt~ROflCHE, DIGl!AL COMPUTERS, 
THIN FlLH STORAGE DEVICES, 'FILM READERS, LASERS CU> 

IDENTIFIERS: HOLOGRAPHIC INFORMATION STORAGE, 
•HOLOGRAPHY 

THE REPORT SUMMARIZES WORK PERFORMED DURING THE FIRST 
NINETY DAYS OF A STUDY CONTRACT FOR THE SYSTEM . DESIGN 
OF AN INFORMATION STORAGt ANO RETRIEVAL SYSTEM, THE 
SYSTEM IS TO BE ABLE TO RECORD BOTH MACHINE READABLE; 
AS WELL AS HUMAN READABLE l NF'ORMAT I ON~ THE ' F' IRST 
THREE MONTHS OF THE STUDY WERE DEVOTED SOLELY TO 
INVESTIGATING METHODS FOR RECORDING Dl~ITAL 
INFORMATION ON SILVER HALIDE 'COATED FILM OF MICROFICHE 
FORMAT, IN PARTICULAR; THE REPORT 'EXAMINES TWO METHOD~ 
OF RECOROINi THE INFORMATION: DIRECT LASER RECORDING, 
USING MANCHtSTER CODING AND RECORDING THE INFORMATION 
IN THE FORM OF A HOLOGRAM~ FOR THE CASE OF DIRECT 
RECORDING, ,ILM .EMULSION FLAWS AND READING ERROR 
PROBABILITIES ARE EXPLORED "TOGETHER WITH METHODS OF 
COOING THE INFORMATION TO REDUCE REDUNDANCY• THE 
HOLOGRAPHIC I NV EST I GAT I ON CONCENTR ~TES , ON ONE-

C U > 

D I MENS I ONAL HOLO~RAMS DERIVED BY SYNTHET~C (COMPUTED> 
TECHNIQUES, SEVERAL DIFrERENT TECHNIQUES, SUCH AS 
DETOUR PHASE, SUPERPOSED GRATINGS; AND APERTURE 
DISTRIBUTION ARE EXAMINED THEORETtCALLy, THE REPORT 
ALSO SUMMARIZES .EXPERIMENTAL RESULTS . WHICH WERE 
OBTAINED BY SYNTHETICALLY COMPUTING THE HOLOGRAPHIC 
IMAGE AND RECORDING IT ON 'THE .LINK IMAGE RESEARCH 
LABORATORY FLY tNG -SPOT SCANNER 'SYSTEM~ C AUTHOR> ( U > 
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UNCLASS1''1ED 

AD•716 276 1~1, 
CALIFORNIA lNST OF TECH PASADENA DIV OF .ENG,NEERlNG 
AND APPLIED SCIENCE 

FULL VlEW HGLOGRAHS; 

11 HAR 70 ~p GEORGE;NtCHOLAS 
CONTRACT: AF•AFOSR•1~92•68 
PROJe AF•9768 
TASK: 976802 
MON f TOR: AFOSR 

•·• 

70•2819TR 

UNCLASStFrED REPORT 
w 

AVAILABILITY: PUB, IN OPTICS .COMMUNICATIONS, Vl N9 
P~,1-~,9 APR 70~ 

DESCRIPTORS: C•STEREOSCO~IC PHOTOGRAPHY: ·•PHOTOGRAPHlC 
TECHNIQUES>, MONOCHROMATIC LIGHT; COHERENT RADIATlON; 

( u , 

PHOTOINTER~RETABILITY CU> 

IDENTIFIERS& •HOLOGRAMS; •FULL VtEW HOLOGRAMS; 
HOLOGRAPHY 

A MULTIPLE 'EXPOSURE OR SANDWICHED PLAN!R HOLOGRAM IS 
DESCRIBED ON WHICH IS RECORDED 'THE ENTIRE WAVEFRONT 
EMANATlNG FROM A LOCALIZED OSJECT SPACE, AN OBSERVER 
WALKING AROUND THIS ILLUMINATED HOLOGRAM SEES AN IMAGE 
IN SPACE ACCURATELY RENDERlNG A )•D OBJECT FOR A SOLID 
~NGLE OF~ Pl STERADIANS; ASYMPTOTICALLY, WITH LARGE 
OUTDOOR OBJECTS; THE HOLOGRAPHIC StEREOGRAM IS USED AS 
AN I NTERHEDIARY IN HAI( I NG 'THE COMflOS ITE f'ULL•V l EW 

( u ) 

HOLOGRAM, <AUTHOR> CU> 
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\ 
UNCLAS51''1ED 

'-

AD•716 ,11 1~/5 
CALIFORNIA INST OF TECH PASADENA DIV OF ENGINEERING 
ANO APPLIED SCIENCE 

REFLECTION•TRANSMISSION FULL•VIEW HOLOGRAMS, 

JUL 70 9P GEORGE;NlCHOLAS 
CONTRACT: AF•AFOSR•l~92•68 
PROJe AF•9768 
TASK: 976802 
MONITOR: AFOSR 70•2826TR 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: PRESENTED AT THE INTERNATIONAL 
SYMPOSIUM ON THE APPLiCATIONS OF HOLOGRAPHY; BESANCON; 
FRANCE, 6•11 JUL 70~ 

( u ) 

DESCRIPTORS: C•STEREOSCOPIC PHOTOGRAPHY: PHOTOGRAPHIC 
TECHNIQUES>, REFLECTION; WAVE TRANSMISSION; 
PHOTOGRAPHiC PLATES; ·EXPOSURE; .LASERS CU> 

IDENTIFIERS: •FU~L VIEW HOLOGRAMS; •HOLOGRAPHY 

A PLANAR HOLOGRAM IS DESCRIBED ON WHICH IS RECORDED 
THE COMPLETE WAVEFRONT EMANATING FROM AN OBJECT SPACE, 
IF THE ILLUMINATION IS MONOCHROMATJC~ FIRST, TWO 
SEPARATE HOLOGRAMS ARE MADE FOR LATER TRANSFER TO A 
MORE CENTRALLY-pOSITIONED PLANE, WITH INCOHERENT 
ILLUMINATION OF A LARGE OBJECT; 'THEN TWO HOLOGRAPHIC 
STEREOGRAMS ARE MADE AS THE INTERMEDIARY FOR LATER 
TRANSFER, THESE FULL•VIEW HOLOGRAMS ARE CLASSIFIED 
INTO THE FOLLOWIN4 TYPES: Cl> REFLECTION• 

( u, 

TRANSMISSION, C2> TRANSMISSION•TRANSMISSION, ANO CJ> 
REFLECTION•REFLECTION~ IT IS SHOWN T~AT THE FULL•VIEW 
RECONSTRUCTION JS APPROXIMATELY WHAT WOULD BE EXPECTED 
FROM THE LINEAR SUPERPOSITION OF. THE OUTPUTS OF THE 
BASIC TRANSMISSION AND REFLECTl~N HOLOGRAMS, <AUTHOR> CU) 
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UNCLASSIFIED 

AD•717 170 9/2 9/, 
CALIFORNIA lNST OF TECH PASADENA DIV OF ENGINEERING 
AND APPLIED SCIENCE 

.LIQUID .CRYSTAL DISPLAYS FOR HATCHED FILTERING; 

DEC ·70 1,P HACANALLY;RlCHAR~ B, I 
CONTRACT: AF•AFOSR•l~9l•68 
PROJ, A,:•9761 
TASK: 976802 
MONITOR: AFOS R 70~291JTR 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•DATA PROCESSING SYSTEHS; _sTEREOSCOPlC 
DISPLAY ·SYSTEMS>; .;OH~UTER STORA!E DEVICES; .CRYSTALS; 
COHERENT RADlATJON, TEST METHODS, 

( u ) 

RELIABlLITYtiLECTRINlCS>; MATCHED 'FILTERS CU> 

IDENTIF.IERS: .LIQUID CRY$TALS; HOLOGRAPHt~ •LIQUID 
.CRYSTAL DISPLAY SYSTEMS, •OPTICAL DATA PROCESSlNG CU> 

DISPLAYS USING DYNAMIC SCATTERING IN A. ROOM 
TEMPERATURE NEMATIC LIQUID CRYSTAL WERE ·rouND SU[TABLE 
AS INPUT PLANES BOTH ·roR RECORDING H~TCHED FILTERS AND 
FOR CORRELATING WITH MATCHED ·FtlTERS, AUTO-CORRELATION 
SPOT INTENSITIES EXCEEDING lJ DB ABOVE BACKGROUND AND 
CROSS•CORRELATioN SPOT INTENstTtES L£Ss THAN 2 DB 
ABOVE BACKGROUND ARE E~SlLY OBTAINED 'FROM TARGET AREAS 
OF ONLY 20 SQ HM, (AUTHOR~ CU) 
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UNCLASStrlED 

AD•717 ·702 20/~ 20/1, 1/1 l~/, 
AEROSPACE RESEARCij LABS WRlGHT•PATTERSON AFB OHIO 

HOLOGRAPHIC APP.LlCATIONS IN SHADOWGRAPH; SCHLlEREN; 
AND INTERFEROMETRY ANALYSES OF HEAT TRANSF.ER AND 'F.LU I D 
FLOW TEST SUBJECTS; cu> 

NOV ·70 ~2P HAVENER;A~ G~ I 
REPT, NO, ARL•70•0270 
PROJ, Ar.-10,~ 
TASK: 10,~oo 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•FLOW vrs4AL~ZATION; •LAStRs,; . 
c•STEREO~COPIC PHOTOGRAPHY, _FLOW VlSUALtZATION>, l!HEAT 
TRANSFER, OPTfCAL ANALYSIS>, SCHLlERtN PHOTOGRAPHY, 
INTERFEROMETERS; DENSITY: SUPtRSONIC F.LoW, NOZZLE GAS 
FLOW cu> 

IDENTIFIERS: HOLOGRAPHY: 1NTERFEROHtTRtC HOLOGRAPHY CU> 

A ·FOLDED CONVENTIONAL SCHLIEREN SYSTEM . WAS MODlFlED 
FOR TRANSMISSION HOLOGRAPHY~ HOLOGRAM~ OF DIFFERENT 
TEST SUBJECTS; "TWO HEAT TRANSFER AND 'TWO LOW 
SUPERSONIC FLOW STUDtE,: WERE MADE WITH DIRECT 
UNDIFFUSED LASER LIGHT, . 'EACH EVENT WAS RECONSTRUCTED 
AS A REAL lMAGE OF THE TEST AND WAS ANALYZED USING 
ORDINARY SHADOWGRA~H: $CHLIEREN: ANO INTERFEROHETRiC 
TECHNIQUES, 5HA00WGRAPH AND SCHL!EREN.PHOTOGRAPHS 
WERE OBTAINED IN. TWO WAYS: FIRST, A SJNGLE HOLOGRAM 
WAS DOUBLE EXPOSED AND ·THE INTERFERENCE WAS 
RECONSTRUCT~D DIRECTLY FROM THE HOLOGRAMI SECOND; TWO 
HOLOGRAMS WERE SEPARATELY EXPOSED AND SIMULTANEOUSLY 
REALIGNED; AND TH£ INTERFERENCE 'WAS CREATED BETWEEN 
THE HOLOGRAMS, LOCAL VALUES OF DENSITY DETERMINED FROM 

·tHE HOLOGRAPHIC INTERFEROGRAHS AGREED Wl~H PREVIOUSLY 
KNOWN OR THEORETICALLY ·CALCULATED VALUES, 'THE 
SHADOWGRAPH AND SCHLIEREN PHOTOGRAPHS AGREED WELL WITH 
SIMILAR PICTURES OF TH~ SAME TEST SUBJECTS HADE WITH 
INCOHERENT WHITE LIGHT, (AUTHOR> <U> 
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UNCLASSIFIED 

AD•717 77J 201, 20/6 
.CALIFORNIA lNST OF TECH PASADENA DIV OF ENGINEERING 
AND AP~LIED SCIENCE 

MODERN OPTICS. 

DESCRIPTIVE NOTE: INTERIM SCIENTIFIC REPT, 1 JAN•Jl DEC ,,. 
AUG 70 ,1P GEORGE;NICHOLAS I 

CONTRACT: AF•AFOSR•l~92•68 
PROJ, AF•9768 
TASK: 976802 
MONITOR: AFOSR 70•2982TR 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•LASER~; STEREOSCOPIC PHOIQGRAPHY>; _ 
c•COHERENT RADIATION, ~ONL1NEAR SYSTEMS>, GAS LASERS, 
IRASERS, AIR POLLUTION, DIFFRACTION . GR~TINGS, .ZEEMAN 
EFFECT, PHOTOGRAPHIC TECHNIQUES; HATCHED 'FlLTERs; • 
ELECTROOPTICS, R~FRACTIVE lNDEX, SlGNAL.TO•NOfSE RATIO, 

C u ) 

RAMAN SPECTROSCOPY CU) 

IDENTIFIERS: •HOLO§RAPHY; NONLINEAR OPTICS; HOLOGRAMS; 
SOLID STATE .LASERS, LASER SPEcTROSCOPY: HELIUM NEON 
.LASERS CU) 

THEORETICAL ANO EXPERIMENTAL RESEA~CH IS BEING 
CONDUCTED IN THE FIELD OF MODE~N OPTICS, tHE GOAL IS 
TO .CONTRIBUTE SOLUTIONS FOR IMPORTANT seECIFtc _ 
PROBLEMS IN THE GENERATION, PROPAGATION, PROPERTIES, 
AND USES OF COHERENT ELECTROMAGNETIC RADIATION, 
SUBJECTS OF CURRENT tNTEREST ARE GROUP~D INTO 'TWO MAIN 
AREAS: 'HOLO~RAPHY AND NONLINEAR OPTICS, SPECIFIC NEW 

.AND CONTINUING RESEARCH IN HOLOGRAPHY INCLUDES WIDE• 
ANGLE HOLOGRAP~lC STEREOGRAPHY ANO OT~ER FORMS OF 
HYBRID IMAGING, REAL IMAGE PROJECTION, . BLURRED lHAGE 
RESTORATION• CONVENT10~AL AND REAL•TIHE RECORDING 
MEDIA, AND CASCADED INPUT HATCHED F1LTERIN~• SPECfFfC 
NEW AND .CONTfNUrNG RESEARCH fN NONLINEAR OPTlCS 
INCLUDES SATURATION EFFECTS IN MAGNETICALLY TUNED 

.LASER AHPLr,tERs; LASERS 'FOR MOLECULAR ·sPECTROSCO~Y 
•No AIR POLLUTION MONITO~ING; ELECTRlC~FlELD•lNOUCEO . 
BIREFRlNGENCE IN ~IQUIDSt ANO TH£ INTENSITY DtPE~DENT 
INDEX OF RtFRACTION tN : SOLIO DlEL!CTRlcS, THE R!PO~T 
SUHHARlZES THE ACTIVITY FOR 'THE :CAtENDAR YEAR t969, 
<AUTHOR> CU> 
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UNCLASSll"lED 

AD~718 08~ 1/2 l~/J 
PURDUE RESEARCH FOUNDAilON .LAl"AYETTE IND 

STUDY OF POTENTIAL APPL t CATION OF HOLOGRAPHIC 
TECHNIQUES TO HAPPING~ 

DESCRIPTIVE NOTES INTERiM 'TECHNICAL REPT~ SEP 69•SEP n,. 
DEC '70 20JP GLASER;GARY H, IMIICHAlL;EDWARD 

M • I 
CONTRACT: DAAk02-,,-c-o,,, 
PROJ, DA•~-A-0,1102-a~,2-c 
MONITOR: ETL CR•70•8 

UNCLASSll"IED REPORT 

DESCRIPTORS: C•PHOTOGBA~METRY; •STEREOSCOPJC 
PHOTOGRAPHY>e HAPPING,_PHOTOINTERPRETATlO~e 
PHOTOGRAPHIC EQUIPMENT, PHOTOGRAPHIC 'FlLHe OPTICAL 

C U > 

EQUIPMENT; TtST METHODS CU> 

IDENTIFIERS: •HOLOGRAPHY; COMPUTERIZED SlMULATION CU> 

THE REPORT 15 PRIMARILY CONCERNED WITH THE PRECISION 
AND POINTING AT A H0L0GRAPHICALLY PRODUCED l~AGE~ 
AFTER CONSIQERATION 01" SEVERAL POSSJBIL[TfESe 
MEASUREMENTS PERFORMED BY PLACING A SMALL SELF• 
ILLUMINATED DOT WITHIN THE SPACE OF 'THE VIRT~AL IMAGE 
FROM THE HOLOGR AH PROVED TO BE HOST 'FEASIBLE• IT IS 
SHOWN THAT IMAGES FROM HOLOGRAMS CAN BE MEASURED BY 
USE OF A FLOATING DOT iN A HANNER -SIMILAR TO THAT USED 
lN MENSURATION OF PHOTOGRAMHETRIC STERtOMODELS, 
SIMULATION $TUOIES WtRE PERFORMED AND INDlCATEO THAT 
SHIFTS IN THE RECONSTRUCTION BEAM ANGLE OF UP ' TO J 
DEGREES COULD BE TOLERATED, A SHll"T OF _.LARGER "THAN, 
DEGREES CAUSED LARGE DISTORTIONS IN THE IMAGE GEO~ETRY 
WHICH COULD NOT BE REMOVED BY A LlNEAR TRANSFORMATION, 
THE INVESTIGATION IS tN THREE PARTS& CONCISE 
D f SC USS I ON ,QF · THE PROPERT lES OF HOLOGRAPHY ANO 
PHOTOGRAMMETAYI THEORETICAL IMAGING CHARACTERlSTtCSI 
AND MENSURATION~ CAUTHOR> cu> 
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UNCLASStFlED 

AD•718 101 ,19 
MASSACHUSETTS tNST OF TECH ,LEXINGTON LINCOLN ,LAB 

EDUCATIONAL TECHNOLOGY PROGRAM~ 
. . 

DESCRIPTIVE NOTE: 
,SEP•)O NOV 10; 

QUARTERLY ·TtCHNICAL SUMMARY REPT, 1 

1, DEC 70 24P FRICK;FREDEAlCK ·c, I 
CONTRACT: -,,,,21-10-c-02,o 
PROJ, AF•649.L 
MONITOR: ESD 

UNCLAS5tF1ED REPORT 

SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED 1, SEP 70; 
AD•71~ ,,,, 

' u ) 

DESCRIPTORS: f•TEACHING MA~HINES; DESIGN); f•TEACHlNG 
METHODS, ADAPTIVE SYSTEMS>, "EDUCATION, CODING, 
MONITORS; PROGRAHHINGcCOH~UTERS>; RESEARCH PROGRAM 
ADMINISTRATION; ,CONTROL ~ANELS; MICROFICHE; ~COUSTIC 
EQUIPMENT, RECORQING SYS!EHS; DlFFRACTIQN GRATINGS; 
OPTICAL ·scANMlNG, LASERS, DIGITAL COMPUTERS CU) 

IDENTiFIERS: RANDOM ACCESS; •EDUCATIONAL 'TECHNOLOGY: 
•LlNCOLN T~AlNING SysiEM; AUDIO PRESENT~TIONS; 
HOLOGRAPHY, .COMPUTER AIDED lNSTRUCTION CU) 

THE DOCUMENT REPORTS ON WORK CONCENTRATED ON PLANNING 
FOR . THE KiESLER TRIA~ OF THE LINCOLN TRAINING SYSTEM 
<LTS> AND THE DESIGN OF APPROPRIATE FACtLtTlES ·yo 
SUPPORT 'THAT EFFORT~ ~ONSIDERABLE ~ROGRESS IS NOT&D 
IN THE HARDWARE DEVELOPMENT PROGRAM, JN PARTICULAR, 
TECHNIQUES HAVE BtEN DEVELOPED ·roR STORING; ON 
MICROFICHE; SAMPLED AUDIO SIGNALS AS "TWO•LEVEL 
orrrRACTtON GRATINGS, :cONST~UCTtON or THE LTS~2 
BREADBOARD S~STEH HAS BEGUN, CAUTHOR> CU> 
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UNCLAssr,rED 

AD•7l8 186 1~/2 1~1, 
MICHIGAN UNJV ANN ARBOR INST Of' !ClENCE ANO 
TECHNOLOGY 

INVESTIGATION OF HOLOGRAPHIC TESTING TECHNIQUES, CU> 

DESCRIPTIVE NOTE: SEMIANNUAL REPT, NO,~; l JUN•27 NOV 
70, 

FEB 71 7~P LEITH;EHMETT N~ &VEST,CHARLES M, 

' REPT, NO, 2~20•2t•P 
CONTRACT: DAAG~6•6••C•0017; AR,A ORDER•12~, 

UNCLASSfF(Eg REPORT 

SUPPLEMENTARY NOTE: SEE ALSO SEMIANNUAL REPT, NO, 2, 
AD•70, 228, 

DESCRIPTORS: C•STEREOSCOPJC PHOTOGRAPHY; .LA~ERS>; 
c•NON•DESTRUCTIVE TESTING, PHOTOELASTICrTY), 
INTERFEROMETERS; AIRPLANE PANELS; SURFACE PROPERTIES; 
DI ST ORT I ON, ALUt,UNUM; PHOTOGIUPH IC 'TECHNIQUES; 
HONEYCOMB :CORES CU> 

IDENTIFIERS: •HOLOGRAPHY; ACOUSTIC HOLOGRAPHY; 
INTERFEROMETRIC HOLOGRA~HY; MULTIPL~ WAVELENGTH 
HOLOGRAPHY, ·cOMPUTERIZED SIMULATION, WAVE EQUATIONS CU> 

THE REPORT DISCUSSES HOLOGRAPHIC SCHEMES FOR THE 
DETECTION or 'FLAWS IN HONEYCOMB PANELS AND ALSO . 
DESCRIBES THE DEVELOPMENT OF A METHOD OF REDUCING 'THE 
SENSfTfVITY OF HObOGRAPHIC INTERFEROMETRY OF 
TRANSPARENT OBJECTS~ AN INTERl'EROMETRIC SCHEME 'f'OR 
DETERMINING THE SURFACE ROUGHNESS OF 'FLAT OBJECTS IS 
PRESENTED_; ANO A PLANNED APPLICATION OF THE 'TECHNIQUE 
TO CURVED OBJECTS IS DISCUSSED, RECENT _ADVANCES fN 
HULT ll~LE•f'REQUENCY HOLOGRAPH JC 'CONTOUR l NG ARE 
DESCRIBED, ANO A COMPARISON Of' HOLOGRAPHIC AND SHADOW• 
MOIRE CONTOU~ING SCHEMES IS P~ESENTED~ A COMPUTER 
SIMULATION or ACOUSTICAL 'HOLOG.APHY AND ITS US£ ~OR 
REDUCTION OF ABERRATION ARE ALSO DISCUSSED, CAUTHOR> CU> 
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UNCLASS IF' u:o 

AD•718 896 201, . 20/6 
OWENS•lLLINOIS INC ·TOLEDO OHIO CONSUMER AND TECHNICAL 
PRODUCTS DIV 

. 
DAMAGE 'THRESHOLD STUDIES OF GLASS .LASER MATERlALSe CU> 

DESCRIPTIVE NOTE I SEM !•ANNUAL TECHN lCAL REPT • l · JUl-•J 1 
DEC 70, . 

. JJ JAN 71 SOP BOLING;N • . L~ JSPANOUDIS;L~ I 
WENGE"T~P. Rw I 

CONTRACTS DAHc1,-,,-c-o,0,; ARPA OROER-1~~. 

UNCLASSIF'lED REPO"T 

SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED JI JUL 10; 
.A0•710 a2,. 

DESCRIPTORS: C •LA~!RS: OPT'1C!L GLASS~~ . c •OPT I C~L GLASS; 
RADIATION DAMAGE>, NEODYHfUH, DQPlNG, PLATINUM, O~!DES, 
THERMAL ·fUD lAT ION, TEST METHODS, HEAT OF' 'FOIUUT I ON, 
LIGHT ,uLSES CU> 

IDENTIFIERS: Q SWITCHED ~ASERS; RUBY LASERS; NEODYMIUM 
GLASS .LASERS, HOLOGRAPHY, .LASER BEAMS CU> 

THE WORK HAS TWO ASPECTS: AN INVESTtGATION OF' 
ELIMINATION OF DAMAGING PLATINUM P!RTtCLES FROM LASER 
GLASS .MEL TEQ IN 'PLAT I NUH .CRUCIBLES, AND A :STUDY Of' THE 
CAUSES ANO PREVENtJON or SURFACE DAHAGi "TO .LASER GLASS 

.EJPOSED 'TO HIGH INTENSITY .LASER PU~SES. WORK PERFORMED 
·ON THE FORM~R ASPCCT IN THE SPEClf'IED PERIOD HAS 
I NVOLVEO A. THEOREt I CAL _! NVEST I GAT I ON ·•• BASED . UfDON A 
LITERATURE SEARCH -- 0~ ACTIVITY ·coe:FF'tCl[NTS, 'THE 
GOAL OF THtS · Is DETERMJNATION OF PARTl~L PRESSURES OF 
OXYGEN IN THE MELtlNG ENVIRONMENT WHICH WlLL PREVENT 
FORMATION Of' DAMAGING -~LATlNUM PARTICLES AND AT THE 
SAHE ·ttHE PREVENT CRUCtBLE ATTA(K, THE SURFACE DAMAijE 
SlUDY INVOLVES A SERACH ·,oR CAUSES OF DAMAGE THROUGH 
.HIGH SPEED HOLOGRAPHY~ -~uRTHER; .CHEMICAL 'TREATMENTS OF 
GLASS SURFACES ARE BE!~G EXPLOR~D AS A MEANS Of' 
INCREASING THE DAMAGE THRESHOLD, WORK ON THI~ SURFACE 
OAMAliE ·PHASE HAS PRIMARILY INVOLVED DtslGN ANO 
,MOO l fl' I CAT I ON OF .EXPERIMENTAL EQU l PMENT WH fCH W 1LL BE 
USED. CAUT:HOR) cu> 
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UNCLAssr,1E0 

AD•719 o,o 1~1, 20/6 
STATE UNIV OF NEW YORK STONY BROOK 

A NEW HOLOGRAPHIC !HAGE OEBLURRING METHOD, 

11 AUG 70 2P STROKE;G, W, IHALIOUA,H~ I 
CONTRACT: NOOOl~-·•-A-0172; NGA•JJ•01,-o,a 

UNCLASSl,tED REPORT 
. . 

SUPPLEMENTARY NOTE: SPONSORED IN PART BY 'GRANT NSF•G~• ~,~,. 
AVAILABILITY: PUB, iN PHYSICS .LETTERS: VJJA Nl PJ•~t 

.21 SEP 70, 

DESCRIPTORS: C•PHOTOGRA~HIC IMAGES; RE!OLUTJON>; 

C U ) 

STEREOSCOPIC PHOTOGRAPHY; LASERS; INTEGRAL ·rRANS,oRMS (U) 

IOENTl,tERS: •HOLOGRAPHY: HOLOGRAPHIC IMAGE DEBLURR!NG CU> 

A HOLOGRAM OF A DEBLURR!D IMAGE IS OBTAINED IN A 
SINGLE STEP FROM A BLURRED PHOTOGRAPH ~y RECORDING 
THROUGH A T~ANSPA,ENCY _TRANSMITTING: .l/CAMPLlTUDE OF 
FOURtER TRANSFORM OF SPREAD FUNCTION>, USING BLURRED 
PHOTO AND SPREAD FUNCTION AS OBJECT ANO REFERENCE~ 
CAUTHOR> . CU> 
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UNCLAS51P'l!D 

AD•7l9 o,, 1~,, 
STATE UNIV OF' NEW YORK STONY IROOK 

HOLOGRAPHIC tHAGE DEBLURRING; 

1970 2P STROKE;GEORGE We I 
CONT~ACT: NOOO1~•6l•A•Ol12 

UNCLASSlP'lED REPORT 

AVAlLABlLITY: 
. .. 

PUBe IN OPTICAL SPECTRA, P1t•J2 NOV 70• 

DESCRIPT6RS: C•PHOTOGRA~HtC IMAGES; RESOLUTION>; 
STtREOSCOPlC PHOTOGRAPHY; LASERS 

I DENT U" lERS: 
. . ... 

•HOLOGRAPHY, HOLOGRAPHIC IMAGE DEBLURRJNG 

BRIEFLY DISCUSSED ARE HOLOGRAPHIC DEBLURRING METHODS 
WHICH NOW H~Kt fT POSSIBLE IN HAN~ SfTUATlONS TO 
DER lVE MARKEDLY SHARPENED IMAGES FROM 'F'Ul't.Y 

cu, 

C U > 

'u, 

PHOTOGRAPHS, <U> 
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UNCLAssr,tED 

AD•7l9 o,, l~IJ 
STATE UNIV OF NEW YORK STONY BROOK 

ENHANCEMENT o, ELECTRON MlCROGRAPHS BY HOLOGRAPHlC 
lHAGE DEBLURRlNG~ <U> 

17 OCT 70 2P EVINS;o~ J~ lMOHR;s~ H~ ISAFFlR; 
~. J, IHALlOUA;M, 15TR6KE;G~ W~ I 

CONTRACT: N0001~•68•A•Ol72, NSF-GK•~-~, 

UNCLASSIFIED REPORT 

SUPPLEMENTARY .NOTE: PREPARED IN ·c~OPERATION WITH 
MATERIALS AN~LYS(S co~; PA~O ALTO, :(ALIF, 

AVAILABILITY: PUB~ jN PHYSrcs .LETTERS: VJJA N6 PJ7?• 
J78, JO NOV 70~ 

DfSCRIPTORS: <•PHOTOG8A~HIC IMAGES; RESOLUTION); 
<•ELECTRON MICROSCOPY, RESOLUTION>, STE~EOSCOPlC 
PHOTOGRAPHY, LASERS <U> 

1DENTI,l£RS: •HOLOGRAPHY; HOLOGRA~HlC lMAGE DEBLURRING <U> 

THE LONG•SOUGHT SOLUitoN TO THE DEBLURRING OF ElECTRON 
HtCROGRAPHS HAS BEEN OBTAINED BY A NEW EXTENSION OF 
THE STROKE :ET AL• HOLOGRAPHIC IMAGE DEeLURRlNG 
METHODS, THJ ~ETHOD rs APPLlCA.LE 'TO TRANSMISSIONS AS 
~ELL AS TO SCANNING ELECTRON MICROSCOPY~ (AUTHOR> <U> 
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UNCLAssr,1ED 

AD•7l9 ~Ol 6/12 6/16 l~/, 
JODON ENGINEERING ASSOCIATES INC ANN ARBOR MICH 

APPLICATION OF ·clNEHOLOMICROGRAPHY TO THE STUDY OF 
MlCROCIRCUL~TlON HEHODYNAMICS~ CU> 

DESCRIPTIVE NOTE: 'JNAL REPT~ 1 F.E9 68•>1 D~C 70; _ 
,Ee ·11 a,P VANDER HAAGEN;GARY A, IWHltLOW, 

DANAE, I . 
CONTRACT: N000 t ~-,a-c-o4,, 
PROJ, NR•10,~,02 

UNCLASSl,lED REPORT 

DESCRIPTORS: C•STEREOSCOPIC PHOTOGRAPHY; BLOOD 
.Cl~CULATION>, C•BLGOD ·cJRCUL~TION; FLOW ~VISUALlZ~TION); 
c•MOTION PICTURE PHOTOGRAPHY, BLOOD :CIRCULATION), _ 

.LASERS, FEASlBIL(Tl ~TUDIES, PERFORHANCEtENGINEERlNG>, 
MEDICAL EQUlPMENT CU) 

IDENTIFIERS: •HOLOGRAPHY; CINEMATOGRAPHY; 
•CINEHOLOHICROGRAPHY CU) 

lNSTRUHENTATION WAS DEVELOPED FOR THE STUDY OF 
MICROCIRCULATION HEMODYNAMICS AND RELATED 
PHYSIQLOGICAL STUDIES OF MAN AND ANiMAL~ DEVELOPED WAS 
A COMPLETE .CINEHO~OMICROGRAPHIC RECORDING AND PLAYBACK 
SYSTEM CAPABLE OF PRODUCING H0LOM1CR0GRAPHS ~F 
BIOLOGICAL SPECIM~NS AT RATES UP TO ,o . FRAMES PER . 
SECOND ON 1,HM FILM, KEY SYSTEM .FEATURES INCLUDE A 1,2 
MICRON RESOLUTION OVER THE FULL ,MM BY ,MM BY iOMH 
FIELD; USE .OF A HlGH POWER PULSED ARGON LASER FOR HIGH 
SPEED OR TIME DIFFERENTIAL HOLOGRAPHY; HIGH ACCURACY 
''MM FILM TRANSPORT FOR .CONTINUOUS ULTRA•LOW JITTER 
RECORDING AND PLAYBACK; OELAY .LINE ASSEMBLY FOR ¥ 
REDUCTION OF THE LASER SPECKLE COHERENCE PROBLEM, A 
FULLY ARTICULATED THRE•~XlS MICBOSCOP~ SYSTEM FOR 
VIEWING THE RECONSTRUCTED IMAGE, AND PROVISION FOR 

-MOUNTING A 16MM HOVli CAMERA ON THE MICROSCOPE FOR 
RECORDING iHE RECQNSTRUCTED IMAGE, <AUTHOR~ CU> 
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UNCI.ASS?l"lED_ 

AD•7l9 a,, 1 .. 1, 
LOCICHEED .M 155 lL[S . AND 9P'AC£ CO SUNNYVALE CAI. O• 

STATE OF TH£ ART AND P'R05P!CTS OF 'THE DEVELOP'MENT OF 
HOLOGRAP'HY, CU) 

1971 1 .. p 

UNCLASSlFtED REPORT 

SUPPLEMENTARY NOTE: TRANS, OF RADlOTEICHNIKA CUSSR) V2f 
NIO PJ•12 l97ci; BY MORRIS D• iRtEDMAN~ 

DESCRIPTORS: t•STER£0SCOPlC ~HOTOGRAPHY; LASERS>; 
REVIEWS, P'HOTOGRAP'HIC "TECHNIQUES; USSR CU> 

JDENTll"lERS: TRANSLATIONS; •HOLOGRAPHY 

THE REPORT .REV I EW9 THE _,HI STORY Ofl' :MQLO~RAP'HY AND 'THE 
PHOTOGRAPH 1 C "TEcHN I QU! S INVOLVED• Al'PL l CAT IONS ARE 

C U > 

GIVEN, CU> 
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AD•720 J2 2 J/2 _ 
o,,1cE o, NAVAL RESEARCH LONDON CtN,LAND) 

EUROPEAN -SClENT i ,ic NOi!s~ VOLU~E 2,; NUMBER 2; CUI 

38 ,Ea 71 J6P 
VICTORIA Se I 

UNCLASSIFIED REPORT 

SUPP.LEHENTARY NOT[: SE! ALSO VOLUME 2,; NUMBER 1; AD• 
1t• ,a,. 

. - -DESCRIPTORS: C•SCICNTl,lC RESEARCH, EURoPEI, 
PERIODICAL~, REVtEWS, GROUND 'EFF!CT MACHINES, . 
HYDROFOILS, ,NlCROBIOLOGi; GEOPHYStcs; UNIYERSfTlES; 

.EDUCATION, ·OPTtcs; PROGRAMMlNG(COMPUTERSI cu, 

. . ' 

THIS fS A MONTHLY PUBLICATION PRESENTING BRIEF 
ARTICLES ·co~CERNING RECENT DEVELOP"ENTS IN EUROPEAN. 
SCIENTr,1c RESEARCH~ rT IS HOP!D "THAT THESE ARTICLES 
CIHICH DO NOT CONSTITUTE PART OF 'THE StlENTlFlC 
LtTERATUREI HAY PROVE OF VALUE 'TO AMERtCAN SCIENTISTS 
BY DISC LOSING INTERESTING INFORHATIO~ WELL IN ADVANCE 
OF THE 'USUAL SCIENTfFIC PUBL f CATIONSe THE ARTICLES ARE 
WRITTEN BY MEMBERS OF iHE SCfENTlFIC STAFF OF ONRL: 
WITH AN OCCASIONA~ ARTICLE CONTRiBUTEO BY A VISITING 

( u , 

STATESIDE SClENTISTe <AUTHOR) CU> 
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UNCLASSll"lED 

AD•720 ~JS 20/ll 
SHOCK AND VlBRATION fNl"ORMATION CENTER CDEl"ENSEJ 
WASHINGTON DC 

THE SHOCK AND VIBRATION DIGEST~ VOLUME,; NUH8ER ,; 
MARCH tt71, CUI 

l"EI 71 70P 

UNCLASStl"tED REPO~T 

-SUPPLEMENTARY NOTE: SEE ALSO VOLUME J, NUMBER 2, A0•7l8 
186, 

AVAILAISILITYI PAPER (:OPY AVAlLAISLE 'f'ROM _NAVY . _ 
PUBLICATIONS ANO PRINTING S[RVtCE orl"tcE, BLDG, 1,,~2, 
WASHINGTON, D~ Ct 20J90~ ANNUAL SUBSCRIPTION 110~ 
DO/YEAR DOMESTIC; 112~,0/YEAR f'OREIGN: 

. - . . 
DESCRIPTORS: C•~HOC~CHEC~ANICS>, RE~tEWS>, c•VIBRATION, 

NAVAL RESEARCH>, REPORTS, ABSTRACTS, STRUCTURAL 
PROPERTIES; ACO~STlcs: MODELScSJ~ULATIO~S>; -
VlSCOELASTlCITY,MrLulo MEC~ANICS, VIBRAtION ISOLAT085, 
STRUCTURAL PARTS, A lRCRAFT, 'EARTHQUAKES, SPACECRAl"T, 
SHIPS CU> 

IDENTll"lERSI HOLOGRAPHY 

CONTENTS: ANALYSIS ANO DESIGN (ANALYTiCAL METHOos: 
NUMERICAL ANALYsts; ~ODELING; QESIGN l~l"ORMATJONJJ 
EXCITATION <ACOUSTIC, PERIODIC, RANDOM, SHOCK, SELF• 
EXCITED>S PHENOMENOLOGY cELASTtc; INELASTIC, 
VISCOELASTIC, COMPOSITE; DAMPING, FLUID; SOlL>S 
COMPONENTS <ABSORBERS; BEAR!NGS; CONTROLS; ISOLATORS; 
PIPES, BEAMS, STRINGS, RODS, PLATES ANO SHELLS>I 
SYSTEMS (MECHANICA~; siRu,TURAL ACOUSTt~ ISOLATION: 
Al RCRAf'T, BU I LO I NG, EARTH, 'ENV I RONHENTS, rRAMES, 
HELICOPTERS, METAL WORKING AND 'FORMING: RAIL; 
REACTORS; ~iCIPROCATING HAC"INE; ROAD: ROT~Rs; SHIP; 

C U > 

SPACECRAFT, TURBOMACHtNERY>, CU> 
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UNCLASSlFlED 

AD•7.20 a, a 201, ,~,, 
ROCHESTER UHIV NY DEPT OF PHYSICS AND ASTRONO"Y 

iENERALlZEO FOURlER TECHNIQUES ·troR THE 'THEORY OF .LIGHT 
SCATTERING. CU> 

DESCRIPTIVE NOTE: FINAL REP!~ l JAN•:,l OEC 10; 
JAN 71 t2P WOLF~tM1L I 

CONTRACT: 'F19628•70.,~01J8 
ftROJe AF•86J0 
TASK: 86:J00l 
MONITOR: AFCRL 71•011~ 

UNCLA551Ft[D REPORT 

DESCRIPTORS: f•LIGHT TRANSMISSION; FOURiER ANALYSIS>~ 
c•StEREOSCOPIC PHOTOG8APHY; PHQTOINTERPRE~ABlLITY>; 
SOUND SIGNALS, IMAGES~ REVIEWS, ABSTRACTS, ·wAVE 
FUNCTIONS CU> 

IDENTIFIERS: :HOLOGRAPHY: SIGNAL ·PROCESSiNG; ACOUSTIC 
IMAGES CU> 

THE REPORT PRESENT' A. REVIEW OF RESEARCH ·cARRtED OUT 
UNDER 'THE .CONTRACT, T11E WORK WAS :CH lEFLY CONCERNED 
WITH THE DEVELOPMINT or SYSTEMATIC TECHNIQUES FOR 
DETERMlNlNG 'THE STRUCTURE OF 'THREE-DIMENSIONAL SEMI• 
TRANSPARENT OBJECTS FROM THE MEASURE"ENTS OF 
TRANSM 15510N .FUNCTIONS ·OF .HOLOGRAMS 'TO WHICH THESE 
OBJECTS GIVE ·RISE WHEN ·THEY ARE ILLUMINATED BY .LIGHT 
BEAMS. RELATED WORK WA~ ALSO 'CARRIED OUT ON SOME 
ANALOGOUS PROBLEMS INVOLVING SOUND WAVES RATHER THAN 

.LIGHT WAVES ANO ON SEVERAL PROBLEMS INVOLVING THE 
ANGULAR SPECTRAL REPRESENTAT[ON OF ,WAV(FlELDSe THE 
REPORT INCLUDES REFERENCES TO ALL ,euaL f CAT IONS 
REPORT ING RESULTS OF TH IS :RESEARCH• ABSTRACTS OF' ALL 
THE PUBL?CAT?ONS AND LfST OF PERSONNEL -THAT ASSISTED 
WfTH T.HIS WORK~ <AUTHOR> CU) 
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UNCLASSH'IED 

AD•720 899 1~12 
F'RANKL IN INST RESEARCH .LABS PHILADELPHIA PA 

CRITICAL TH,UGHTS ON siRUCTURAL MECHANtCS AND NOE; CU> 

9 SEP 70 ,,P zts r E1N;M[LVIN a: lTARPLEY; 
WILLIAM 8, I 

REPT, NO, :c-22,1 
CONTRACT: ,~t•20-••-c-oo,e 
PROJ, AF•9712 
TAStc: 971202 
HONITORI ArOSR 70•2870TR 

UNCLASSt,tED REPORT 

SUPPLEMENTARY NOTE: PRESENTED AT ·THE SYMPOSIUM ON 
ADVANCED EXP,RIMENTAL TECHNIQU~S IN,JHE MEC~ANlCS o, . 
HATERtALS, HELD AT SAN ANTONIO, TEX,, ON 9•11 SEP 70, 

DESCRIPTORS: <•NON~DESTRUCTIVE TESTING; R£V1Ews,; 
oE,ECTSCHATERlALS>; R~DfOGRAPHY; ULTRAS6NlC RADIATION; 
STEREOSCOPIC PHOTOGRAPHY; LASERS; ANALYSIS CU> 

JDENTt,tERS: HOLOGRAPHY 

A .CRtTICAL REVtEW o, _NON•DESTRUCTIVE EVALUATION CNOE> 
JS GJVEN · tN GENERAL TERMS AND SPECfF'IC EXAMPLES o, NOE 
TECHNIQUES .ARE GI VEN~ ·THE~E .EMPLOY RAO i OGIUPHY C X•RAY 

.AND NEUTRON>• UL TRASON 1cs, P.ENETRANTS, :EDDY CURRENTS, 
THERMOGRAPHY, .LASER INTERF'EROHETRY AND _HOLOGRAPHY, 
OTHER TECHNIQUES NOT DISCUSSED IN DETAtL INCLUDE 
MAGNET tcs; •MOSSBAUER S~!CTRA; AND SPIN RESONANCE,. THE 
STATE•OF~THE•ART ts PRESENTLY TE;HNIQUE•0~1ENTE0 1 
RATHER 'THAN PROSL!M OR I EN TEO DUE• IN PART• TO 
lNE,,EcTtYE COMMUNl~ATION .LINICS BETWEEN DESIGNER; NOE 
RESEARCHER AND USER, PROBLEMS AREAS ARE IDENTl,tED 
WHlCH lNCLUDE BETTER DATA .HANDLING AND lNTERl'RETtVE 
TECHNIQUES FOR ·THE USER AS WELL AS OETECTAB1LtTY AND 
RESOL~TlON ;~RlTERlAI AND CERTAIN H~TERIALS PROBLEMS 
CE,G, ~ LIH(TED DUCTlLtTY HATERIALS>I AND AN ESl'ECIALLY 
UR~ENT NEED ts ·EXPRESSED ·FOR CONTROL INDICES 'FOR 
SURFACE CONTAMINATION BY NDE~ METHODS ARE SUGGESTED 
F'OR tMPROVl•G "THE :COMMUNICATIONS ,LINK AND THE IDEA OF 
'ANA~OGUE 1 .ACCEPTAB1LITY OR .EVALUATJON "IS STRESSED IN 

.fAYOR OF 'BtNARY' GO:N~•GO TYPE -DECISIONS~ IN ·tHtS 
WAY THE NOE 'TECHNU)UES . ffOULO 'ENJOY . MORE USER 

C U > 

ACCEPTANCE AS WELe AS UT1LfTY• <AUTHOR> <U> 
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UNCLASS fll' U!D 

AD•721 .02 1 f/1 
ITT ELECTRON "TUB[ DIV ·,-o,n WAYNE IND 

PATTERN THRESHOLD RECOGNITION O!VtCEe 

DESCRIPTIVE NOTE& 'INAL REPT~ JUL .,.sep ·10; _ 
'EB 71 98P ABRAHAM;J~ He lHUNTER~R• We t 

WOL,GANG,Le Ge I 
CONTRACT: DAABO7•69•C•O~71 
PROJe DA•l•H~6627ci••A•O'' 
TASK: l•H•6627o,.A•o,,o, 
MONITOR: ECOM 047l~, 

UNCLASSJ,-tED REPORT 

DESCRIPTORS: «•CATHODE RAY Tya!s; DESIGN); c•PATTIRN 
RECOGNITION, OPTICA~ JM~GES~, PHOTOIN!ERPRETATION, 

cu, 

CAMERA TUBES, ·,-lLMS, IMA9E CONVERTERS, - ~ 
RELIABlLITYtELECTRONlCS>, TEST .EQUIPMENT, TEST METHODS CU) 

IDENTt,tERS: HOLOGRAPHY; THIN FILMS CU> 

THE REPORT DETAILS EFFORT DIRECTED TOWARD DEVELOPMENT 
OF A PATTER~•RE(OGNlTiON DEVICE~ 'THIS VACUUM•TUBE 
CONSISTS OF' A~ JMAGE•CONVERTER INPUT; i STQRAGE•TARGET 
WHICH :CAN BE SWITCHED OVER "THE SECONDA~V•EMlSSION • 
F'IRST•CROSSOVER POTENTIAL lN AREAS OF INTENSE SIGNAL, 
A ,LOOD•GUN ·To SUPPRESS BACKGROUND lNroRHATlON; AND .A 

.READ•GUN TO PROVIDE AN 'ELECTRICAL OUTPUT OF' THE STORED 
INFORMATION• 'THE REPORT D lSCU55ES ,ouR _MAIN TASKS . 
WHICH :CULMINATED lN ·THE PATTERN-RECOGNfTION DEVICE. 
TH£ TASK o, "TARGEt•DEVELOPHENT · INCLUDES 'FABRICATION 
TECHNIQUES; AN ANALYS 15 OF' 'T ~RGET•OPER AT I ON AND THE 
RESULTS OF' TARGET•EV~LUATIONe THE TASK 'TO DEVELOP AN 
IMAGE~CONVERTER IHPUJ AND A F'LOOD~GuN ·cOLLIHATION• 
SYSTEM ARE PRES[NtED • THE TASK 'TO DES I GN A SU fTABLE 
READ•GUN I~ DISCUSSED; AND FINALLY THE RESULTS 
OBTAINED ON THE FINAL•OESIGN TU!~S ARE PRESENTED• 
<AUTHOR> CU> 
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UNCLASSIFlED 

AD•72l 11' l'f/, l'f/2 20/11 
NAVAL SHIP .RESEARCH AND DEVELOPMENT :CENTER WASHJNGTON 
D .C 

HOLOGRAPHIC APP.LlCATlON S IN STRESS ANALYStS, CU> 

DESCRIPTIVE NOTES FINAL REPT~; 
HAR 71 , 'fOP DHlR,SURE NDRA I(~ IPETERSON; 

HERBERT A, 5 
RtPT, NO, .NSRDG•J627 
PROJ, ZR01l~Ol•Ol 

UNCLASSlFtED REPORT 

DtSCRIPTORSS C•STER[OSCOPlC PHOTOGRAPHY: •STRESSES>; 
c•NON•D!STRUCTlVE 'TESTING; PHOTOGRA~HlC TECHNIQUES>; 
PHOTOE~ASTtClTY; STRUCTURAL PROPERTIES; 
F'ATlGU[CHECHANICS!; FRACTURECHE~HANtcs1: . 
STRAlNCMECHANics,; POLARIZATlONt P~OTOINTERPRETATJON cu> 

IDENTIFIERS: •HOLOGRAPHY; STRUCTURAL ANALYSIS CU> 

THE REPORT DESCRIBES ·SOME APPLICATIONS OF' 'THE --· 
HO~OGRAPHlC TECHNIQUE ·io STRUCTURAL ANALYSIS~ 
EXPERIMENTS WERt 00NDUCTED TO DETERMINE 'THE MERITS AND 
LIMITATIONS Of' 'THE HOLOGRAPHIC TECt-tNlQUE AS APP.LIED 'TO 
PHOTOELASTlC AND STRUCTURAL MODELS. IMPROVEMENTS IN 
TECHNIQUES ARE PROPOSED TO RELAX THE ~[QUIREMENTS ON 
R tG l D BODY MOT ION DUR t NG LOAD I NG Ati!D ·to .EL IM J NATE THE 
ANNEALING 0~ SLICES FROM PHOT0ELAST1C MODELS, A METHOD 
JS ALSO PROeOSED TO IMPROVE THE INTELLIGIBJLtTY OF' _ 
COMBINED FRtNGE PATTERNS BY VIRTUALLY :ELIMINATING THE 
FR I NGES REP.RESENT I NG 'THE DI Ff'ERENCE Ofl' PR I NC I PAL 
STRESSES, BOTH 'THEORETICAL AND 'EXPERIMENTAL METHODS 
ARE USED TO DEMONSTRATE THE PROPOSED NEW TECHNIQUES, 
THE REPORT IDENTl~IES THOSE PROBLEM AREAS WHICH ARE Ofl' 
INTEREST ·ro THE NAVY AND CAN BE SOLVED VERY 

.£,fl'ECTIVELY BY ·TH! USE OF HOLOGRAPHY~ (AUTHOR> <U> 
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UNCLASSIFIED 

AD~722 028 .20111 
SHOCK AND VIBRATION lNFORMATION :CENTER CDEFENS!> 
WASHINGTON DC 

THE SHOCK AND VIBRATION DIGEST. · VOLUME,; NUMBER~; 
APRIL 1971• CU> 

, 

APR 71 6,P 

UNCLASStFIED REPORT 
-SUPPLEMENTARY NOTE: SE! ALSO VOLUME'• NUMBER'• AD•720 ~,a. 

AVAILABILITY: PAIIER COf'Y AVAlLAl)LE FR9M NAVY _ 
PUBLICATION~ AND PRINTING OFFlCEe BLDG, 1'7•2• 
WASHINGTON, . D. C• 20,,0~ ANNUAL SU~SCRIPTION 110~ 
OOIYEAR DOMiSTI~; s12~,0/YEAR :~OR!tGN~ NO COPtES 
FURNISHED BY DDC OR NTrs. 

DESCRIPTORS: f•SHOCKCHECHANlCS>; REVfEWs»; t•VIBRATlON; 
NAVAL RESE~RCH >; R!POl3TS; ABSTRACTS; 'STRUC!URAL 
PROf'ERTlES. ACOUSTtcs, MODELS(SIMULATIONS>, -
.VJSCOELASTtCITY;~,LUIO M!C~AN{C$; ·vtaR&TION l~OLATORS, 
STRUCTURAL ftARTS 1 AIRCRAFTe SPACECRAFT, SHIPSe 
EARTHQUAKES cu» 

IDENTIFIERS: HOLOGRAPHY ( u, 

lCONTENTS: SHORT :COURSES& NEWS ~RIEF'SI RESIDUAL 
VERSUS lNITlAL rPRJMARY> SHOCK SPECTRAi ABSTRACTS FROM 
THE CURRENT .L lTERATURE ( ANALYS is ANO ots I G~. 
£XCITATION, PHENOMENOLOGY, EXPERIMENTATION, 

.COMPONENTS, SYSTEMS> I AND .LITERATURE REVIEW• CU> 

51 

UNCLASSIFIED 



UNCLASSlFlED 

AD•722 J08 17/2 
FOREIGN TECHNOLOGY D1V WRIGHT•PATTERS0N AFB OHlO 

MOTION PICTURE AND TELE VISION .ENGfNEERlNG~ VOLUME t~, 
NUMBER 61 1970 cSELECTE D ARTICLES>; CU> 

l8 JAN 71 

' REPT. NO, 

UNCLASStFtED REPORT 

SUPPLEMENTARY NOTE: E0 t TED MACHINE TRANS, OF TEKHNlKA 
KINO I TELEVIDENIYA CUSSR> Vl~ N6 ~,1-~~ 1970~ BY :RENE 
E, COURVtLLEe 

DESCRIPTORS: C•TELEVISl0N COMMUNICATION SYSTEMS, 
GRAPHICS,, c•ST[REOscoeic DISPL~Y SYSTE~S, TELEVISION 
COMMUNICATION SYSTEMS>, SCANING, .LASERS, USSR CU> 

IDENTIFIERS: TRANSLATIONS: •HOLOGRAPHY 

DISCUSSED ARE Pos,1e1LITlES OF DESIGNING A HOLOGRAPHIC 
TELEVISION SYSTEM, GIVEN ARE .EXPERIMENTAL TEST 
RESULTS OF THE ·sYSTE~ DURING THE LONG JHAGE DURATION 
AND ALSO THE PROSPECTS OF USING S~!CIAL TELEVISION 
SYSTEMS WITH THE TRACKiNG SCANNlNG FOR CONTOUR IMAGE 

( u ) 

TRANSMISSION, cAUTHOR> CU> 
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UNCLASS H' JED 

AD•722 ~•2 ~/2 . l~I, 
·ttCHNICAL O'-ERATIONS !NC BURLINGTON HASS 

PER,oRHANCE tESTING o, THE GROUND•BASED ANO SNow,LAKE 
DtSDROHETER SYSTEMS, CU> 

DESCRIPTIVE NOTES FINAL REPT~ 19 APR 67~11 -JAN 71 1 

MAR 71 J7P BOARDHAN;JOHN I 
REPT, NO, TO•B•7l•' 
CONTRACT: Fl9 628•6l•C•0286 
PROJ, AF•760, 
TASK: 1,0,01 
MONITOR: AFCRL 71•016~ 

UNCLASSlf'lED REPORT 

OESCRIPtORSt l•HETEOROLOGl~AL INSTRUMENTS, OESiGN>; ~ 
c•STEREOSCOPlC PHOTOGRAPHY, ATMOSPHERIC PRECIPITATION>, 
TEST METHODS, 'FOG; ·SNQW; LASERS; 
PROGRAHHING(COMPUTERs,; MATHEMATICAL HOoELs; INTEGRAL 
TRANSFORMS CU> 

IDENTIFIERS: •DISDROMETERS; RUBY LASERS: HOLO~RAPHY: 
FOURIER TRANSFORMATION CU> 

INSTRUMENTATION TO RtCORD ANO SIZE NATURALLY OCCUR~ING 
AEROSOL DROPLETS tN THE, TO 100 MICRON DIAMETER SIZE 
RANGE HAS BEEN CONSTRUCTED AND "TESTED~ "TWO SYSTEMS 
WERE CONSTRUCTED, THE GROUND•BASED OISOROHETER AND THE 
SNOWFLAKE DlSDROMETER~ . IN THE GROUND•BASED 
DISDROMETER, AN OPTICAL FOURIER 'TRANSFORM OF THE 
SAMPLE VOLUME ts TAKEN~ THE FOURIER TRANSFORM rs 
SAMPLED ELECTRONICALLY AND, THROU~H A MATHEMATICAL 
INVERSION PtRFORMED IN A COMPUTER, THE _NU~BER AND SI%E 
OF' THE "FOG DROPLETS ARE COMPUTED DIRECTLY• TH IS _ TYPE 
OF' SYSTEM IS .CAPABLE OF' RECORD I NG ·ir.oG O I STR I BUT IONS 
W I THOU T . THE NEC E 5 S l Ty OF' MAN U ALLY C OUN T I NG . ANO S ti I NG 
THE PARTICLES, IN THE SNOWFLAKE . OISDROMETER, A PULSED 
RUBY .LASER lLLUM I NA TES 'THE SAHP.LE VOL!JME t ANO 'THE 
LASER BEAM IS INTERFERED WITH A REFERENCE BEAH TO ·roRM 

.AN OFF•AXlS FRAUNHOFER HOLOGRAM~ THE SHORT TIME PULSE 
OF THE LASER STOPS THE MOTION OF TH~ P&RTICLES AND 
PROVIDES AN INSTANTANEOUS SAMPLING PERIODICALLY OVER 
THE HISTORY OF THE PARTICLES~ WHEN RECONSTRUCTED; THE 
HOLOG~AH PROVIDES RESULTS .COMPARABLE ·ro HIGH . 
RESOLUTION PHOTOGRAPHY W(TH V~STLY IMPROVED DEPTHS OF 
F' tELDS ·up TO 20 I NC HES: C AUTHOR> c U) 
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UNCLASSll"lED 

AD•72J 6J2 l't/' _ 1~/2 
AIR FORCE rLIGHT DYNAMfCS .LAB WRIGHT•~ATTERSciN AFB 
OHIO 

A TECHNIQUE l"OR OBTAINiNG IMPROVED REAL•TIHE 
HOLOGRAPHIC INTERl"EROME TRlC DATA 'USING PULSE MODULATED 
ILLUMINATION• CU> 

DESCRIPTIVE NOTE: SUMMARY RE~T• NOV ~9•$EP 10; 

REPT, 
PROJ, 
TASK: 

OCT 70 ,9P ADAMS t f'RANI( ·0, I MADDUX t GENE ·E • I 
NO, AFFDL~TR•7O•17J 

AF•l't67 
, .. ,102 

UNCLASSll"lED REPORT 

DESCRIPTORS: C•STEREO$COPIC PHOTOGRAPHY: LASERS>; 
c•NON•OESTRUCTIVE TESTING; STRUCTURAL PARTS>, TEST 
METHODS, TEST EQUIPMENT; CANTtLEVER SEAMS, ~IRF~AHES; 
VIBRATlON, THERMAL STRESSES, FATtGUEcHE,HANtCs,, 
CRACKS, BUCKLINGcHECHANICS>, OEFECTScMATERIALS», REAL 
TIME CU> 

IDENTl,IERS: •INTERFEROMETRIC HOLOGRAPHY; REAL TIME . 
HOL:OGRAPHY, ,HOLOGRAPHY CU> 

CALCULATIONS ANO EXPERIMENTS WERE PERFORMED TO SHQW 
THAT THE 'F'RINGE PATTERNS ON A VIBR~TING STRUCTURE, ~S 
OBSERVED USING REAL~TIME HOLOGRAPHIC INTERFEROMETRY, 
HAS A SUBSTANTIALLY INCREASED CONTRAST.RAT10 IF' THE 

.LASER lLLUMlNATION IS AMPLITUDE :MODULA1ED BY A 
SEQUENCE OF PULSES WHICH ARE SYNCHRONl~ED WITH THE 
VIBRATION, THE TIME ANO EFFORT REQUIRED TO OBTAIN 
INTERFEROMETRIC DATA . USING THIS METHOD IS.AN ORDER Of' 
MAGNITUDE Lf;SS THAN 'THAT NEEDED WHEN USING TIM&• 
AVERAGE HOLOGRAPHIC INTERFEROGRAHS~ POTENTIAL 
APPLICATIONS INCLUDE EXPERIMENTAL ·sruDiES OF FATIGUE 
DAMAGE, CRACK DETECTiON AND PROPAGATlO~; rLAW 
DETECTION l~ COMPOSITE AND HONEY.COMB STRUCTURES AS 
WELL AS VIBRATION ANALYSIS OF STRUCTURAL MEMBERS, 
<AUTHOR> cu» 
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UNCLASS fll' I ED 

AD•72~ 127 lJ/7 
ALABAMA UN IV HUNTs·v l LLE DIV OF GRADUATE STUDIES AND 
RESEARCH 

RESEARCH AND DEVEUOPHENT FLUIDfC CONTROL CONCEPTS AND 
DESIGNS. PART II• CU> 

DESCRIPTIVE NOTE: FINAL TECHNICAL REPTe l DEC 69•,l DEC 
70, 

MAR 71 l6JP_ $HfH,CORN~L1US c; IMONFETTE, 
PHILLIP tHARSHALL,LARRY tDUGGAN,JOHN B. IDURHAM;JOSEPH 
Ee I 

CONTRACT: ·DAAHD1-10-c-o,q2 

UNCLASSt,tED REPORT 

SUPPLEMENTARY NOTE: SEE ALSO -PART . 1; AD•72~ l26~ 

DESCRIPTORS: <•FLUID AM~Ll,lERS; FLOW ViSUALIZATION>; 
c•SECONDARY INJECTION: FLUIDics,; <•THRUST VECTOR 
CONTROL _SYSTEMs; SECONDA~Y INJECTION,; ROCKET MOTOR _ 
NOZZLES, CONlCAL NOZZLES, FLOW ,tELDS, SUPERSONIC FLOW, 
DOPPLER E,FECT; 1EST METHODS CU) 

IDENTl,lERS: FLUERlcs; HOLOGRAPHY 

MUCH WORK HAS SEEN DONE . IN INVESTIGATl~G THE .EFFECTS 
OF SECONDARY INJECT I ON INTO A SUPER SON t C · !'LOW FI ELD 
FOR A FLAT PLATE IND TWO•DIHENSIONAL NOZ!LE• FOR 
ACTUA~ APPLICATION; HOWEVER; IT . lS IN THE ~ONCIAL 
ROCKET NOtZLE WHERE 'THE MOST INTEREST LIES, SEVERAL 
VARIABLES .CAN AFFECT 'THE RESULTING SIDE FORCE "FROM 

-SECONDARY INJECTION~ THERE ARE: FLOW RATE OF 
SECONDARY INJECTANT; ·sqNIC OR SUPERSONic INJECTION; 

.LOCATION OF INJECTJON .PORT, INJECTtoN PRESSURE ANO 
ANGLE OF INJECTION. TO INVESTIGATE THE El'F.ECT OF ALL 
OF THESE VAR I ABLES AT THE SAME ·TI ME WO~LO BE QU t TE 
DIFFICULT. 91T WAS THEREFORE DECIDED 'TO BEGIN WITH . 
ONLY A f'EW OF THESE VARIABLES: -,-LOW RATE OF SECONDARY 
INJECTANT; .LOCATION 0~ INJECTION PORT AND SONIC 
CONDITION f'QR THE INJECTANT~ THE NOZ%l,.E USED ' f'OR "THE 
DATA PRESENTED IN THIS REPORT ts SHOWN, 'EACH TIME A. 
LARGER FLOW RATE WAS DESIRED FOR A SPECIFIC LOCATION, 
THE HOLE WAS SIHP ~y DRILLED LARiER: ~IKEWISE; .EACH 
TIME A NEW .~OCATION WAS DESIRED, 'THE PREVIOUS HOLE WA~ 
FILLED AND THE NEW HOLE SIZE ANO LOCATION ~AS DRlLLED, 
THE LIMITATIONS OF THIS METHOD ARE OBVIOUS. ONLY SO 
MANY HOLES .CAN BE OR I LLED SAFELY IN A NOftLE OF nus 
SIZE, . 

,-,-v.) 

UNCLASStF'IED 
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UNCLASSIFlE D 

AD•72~ 698 20/ lJ 1~1, 
AIR FORCE IN ST OF TECH WRIGHT•PATTERSON AFB OHIO 
SCHOOL OF ENGINEERING 

.HOLOGRAPHlG•INTE Rr EROH ETE R INVESTIGATION OF 'FREE• . 

. CONVECTION ~ROH A NON• UNIF ORHLY•HEATED VERTICAL ~LATE, CU> 

DESCRIPTIVE NOTE& MASTER' S T~Esrs; 
JUN 71 ?J P BAKERtLARRY M, I 

REPT, NO, GA/HE/72•1 

UNCLASStFtED RE PORT 

DESCRIPTORS: C•CONVECTtONCHEAT TRANSFER;; •STEREOSCOPIC 
·PHOTOGRAPHY), PHOTOG RAPHI C TECHNIQUES; INTERFEROMETERS; 
THESES, FLAT PLATE MO DE LS CU> 

IDENTIFlERS: HOLOGRAPHY; •HOLOGRAPHIC INTERFEROMETRY · CU> 

HOLOGRAPHIC INTERFEROG RAHS WERE MADE OF THE LAMINAR 
FREE~CONVECTION BOUND ARY•LAYER PRODUC!D BY A VERTICAL 
FLAT ~LATE WlTH A NON•UNIFORM WALL•TEMPERATURE 
DJSTRl!UTION1 A TRANSMr,srvE-DIVERGtNG-DfFFUSE•SCENE• 
BEAM TECHNIQUE WAS USED, PHOTOGRAPHS AND RELATIVE 
POSITIONS OF THE FEATURES OF THE RECONSTRUCTED SCENE 
WERt OBTAINED USI~G THE PRIMARY REAL IMAGE; AND USING 
THESE PHOTOGRAPHS, BOUNDARY.LAYER TEM~ERATURE PROFILES 
ANO AVERAGE HEAT-TRANSFER RATES WERE P~EDlCTEO 'THAT 
AGREE WITH THEORETtCALLY PREDICTED VALUES 'TO WITHt~ 
101, THE FOCUS POSITION OF THE 'FRINGE PATTERN RELATIVE 
TO THE RECONSTRUCTED P~ATE APPEARED TO :COINCIOE WfTH 
THE POSITION RELATIVE TO THE ~CTUAL PLATE or THE 
CENTROID OF THE GEOMETRIC SHAPE DEFJNED BY THE WALL• 
TEMPERATURE ANO AMBIENT TEMPERATURE VRS~ WALL•POSlTION 
PLOT. (AUTHOR) cu> 
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·uNCLASS lF' l ED 

Ao~12, 1,9 817 l~I, 191~ 17110 
·TRW SYSTEMS GROUP REDONDO BEACH CALtF A~~LlEO 
HECHANlCS .LAB 

HOLOGRAPH lC STUDY OF 'WAVE PROPAGATION IN GRAN l TE, CU> 

DESCRIPTIVE NOTE: FINAL REPT~; ~ JUN 69.Jl DEC io; 
21 MAY 71 lJ2P APRAHAMIAN;RoSERT tJACOBY;JEROLD 
-J, IO'kEEFE~JOHN D~ IAHRE~S;THOMAS J~ I 

CONTRACt: DASA01-••-c-01,2, ARPA OROER-1~,a 
MONITOR: DASA · 2608 

'UNCLASSIFIED REPORT 

DESCRIPTORS: C•GRANITE; SHOCK WA~ES~: c~SHO~K WAVES; 
STEREOSCOPIC PHOTOGRA~~!); l•UNDE~GROUNO EX~LOSIONS; 
DETECTION>, MECHANICAL P~OPERTIES, .ALUMINUM, 
PHOTOGRAPHIC EQUIPMENT; 'TEST METHODS: EQUATIONS OF 
STATE, .LOAD ING c HECHAN I CS> CU> 

JDENtlFlERS: •INTERFEROMETRIC HOLOGRAPH~; HOLOGRA~Hi CU> 

THREE TECHNIQUES OF HOLOGRAPHIC INTERFEROMETRY WERE 
tlEVELOPED ·to STUDY 'THE REPSONSE OF GE9LOG tCAL 
.HATERlALS TO PROPAGATING STRESS WAVES, TWO OF "THESE 
TECHNIQUES, STORED-BEAM INTERFEROMETRY AND DOUBLE• 
EXPOSURE INTERFEROMETRY; WERE FOUND EFFECTIVE WHEN . 
APPLlED 'TO STUDYING $MALL•AMPLITUDE WAVE PROPAGATION, 
THE TMIRD TECHNIQUE; A FOR~ OF TIME.AVERAGE 
HOLOGRAPHIC INTERFEROMETRY, WHICH PRODUCED YRINGES 

.RELATING 'TO VELOCITIES; WAS 'EMPLOYED W~EN STUDYlNG 
HlGHER STRESS LEVELS CU~ TO JO KB>: LOW AM~LITUDE 
STRESS WAVES WERE GENERATED BY PENDULUM IMPACTSI A GAS 
&UN WAS USED TO _OSTAIN HIGHER STRESS LEVELS• A 
COMPLETE DESCRIPTION or .EACH TECHNIQUE IS GIVEN _ 
HEREIN, TOGETHER WITH A COMPARtSON or "EjP[RlMENTAL 
RESULTS CUSJNG WESTERLY GRANITE> AND THEORETICAL 
PREDlCTIONS, CAUTHOR> CU> 
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UNCLASSIFIED 

AD•72' 7 .. 8 l't/2 . l'f/, 20/11 
AIR FORCE FLIGHT DYNAMICS LAB WRIGHT•PATTERSON AFB 
OHIO 

TECHNIQUES FO~ MEASURING DISPLACEMENT FIELDS OF 
DEFORMED BODIES USING HOLOGRAPHIC INTE~FEROHETRY~ CU> 

DESCRIPTIVE NOTE: TECHNICAL RtPT~ SEP 69•SEP ro, 
MAR 71 't,P MADDUX,GENE 'E, ICORWIN,RICHARD 

R, ; 
REPT, NO, AFFD L•TR•70•1'7 
PROJ, AF•l'f67 
TASK: l'f6702 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•STRUCTURAL SHELLS; NON•DESTRUCTIVE 
TESTING>, C•DEFORHATION; •STEREOSCOPIC P.HOTQGRAPHY); 
LASERS,-INTERF.EROMETERS, LOADINGcMECHANJCS), 

.CYLINDRICAL IODlES; STRESSES; VECTOR ANALYSIS 

IDENTIFIERS l • I N1'.ERFEROMETR l C HOLOGRAPH y; 'CYL INDR lCAL 

' u ) 

SHELLS, •HOLOGRAPHY CU) 

HOLOGRAPHIC INTERFEROMETRY HAS REACHED A STATE OF 
PRACTICAL APPLICATION WHEREIN MANY OtF,ERE~T 
STRUCTURAL DEFORMATIONS HAVE SEEN RECORDED, SOME OF 
THESE RECORQlNGS CAN BE lNTERPRETEO BY CASUAL 
OBSERVATlON WHILE OTHE8S REQUIRE A DETAILED 
HATHEMATlCA~ ANALYSIS TO CONVERT 'FRINGE PATTERNS lNTO 
DISPLACEMENT DA~A~ A FEW tNVESTIGATORS HAVE PRO~OSED 
DIFFERENT MATHEMATICAL MODELS FOR F.RJNGE FORMATION 
RESULTING FROM SURFACE DISPLACEMENTS, MOST OF 'THESE 

,HOOEL5 1 HOWiVER; DO NOT ADEQUATELY REPRESENT REAL1STlC 
STRUCTURES, THE REPORT IS CONCERNED WITH EXAHtNING 
THESE APPROACHES tND DEVISING A SYSTE~AttC PLAN OF 
lNVESTlGATlNG DISPLACEMENT DETERMINATION ·roR COH~LEX 
STRUCTURES,, c AUTHOR> CU> 
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UNCLASSIFIED 

AD•726 09 1 20/6 20/~ 
ARNOLD ENGINEERING DEVELOPMENT CENTER ARNOLD AIR Fo~CE 
STATION TENN 

A COMPARISON OF VARIOUS COHERENT OPTICAL FILTERING 
OPERATIONS. <U> 

DESCRIPTIVE NOTE: FINAL REPT~: 
JUN 71 ,,P CODY,ROBERT LEE I 

REPTe NOe AEDC•TR•71•1'7 
CONTRACT: F~o,oo-11-c-0002 
PROJ. ARo-ec,116 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: PREPARED IN COOPERA~ION WITH ARO: 
INC., TULLAHOMA; TENN~; REPT~ No: AR0•0HO•TR•7!•91~ 

DESCRIPTORS: <•OPTICAL FILTERS, 
PERFORHANCElENGtNEERING>); <•COHERENT RADIATION; 
OPTICAL FILTERS,; GAS LASERS; S!EREOSCO~lC PHOTOGRAPHY; 
TEST METHODS, BAND•PA~S FILTERS, PHOTOGRAPHIC ~ILTERS, 
SCHLIEREN PHOTOGRAPHY, DATA PROCESSING SYSTEMS, FOURIER 
ANALYSIS~ INTEGRAL TRANSFORMS; THESES <U> 

IDENTIFIERS: HELIUM NEON LASERS; HOLOGRAPHY; FOURIER 
TRANSFORMATION CU> 

A COMPARISON IS MADE OF D[FFERENT COHE~ENT OPTICAL 
FILTERS WITH RESPECT TO THEIR ABILITY TO LOCATE AN 
EDGE ANO IDENTIFY PHASE INFORMATION, THESE DIFFERENT 
FILTERING METHODS ARE BANDPASS FtLTERIN~~ THE 
SCHLIEREN METHOD~ THE HILBERT TRANSFORM METHoo; A 
LINEAR AMPLITUDE FILTER; AND A DIFFERENTIAL 'FILTER& 
THESE FILTERS ARE ONE-DIMENSIONAL• THE DIFFERENTIAL 
FILTER IS A COMBINATION OF TWO FILTERS: A LINEAR 
AMPLITUDE FILTER &ND A HILBERT TRANSFORM FILTER: A 

.LINEAR AMPLITUDE FILTER IS MADE PHOTOGRAPHICALLY BY A 
PROGRAMMED EXPOSURE OF :FILM TO GIVE THE CORRECT 
DENSITY VARIATIONS~ A HILBERT T~ANSFORM FILTER IS A 
PHASE FILTER WHlCH IS ACCOMPLISHED , WlT~ A DIELECTRIC 
COATING ON GLASS• BANDPASS FILTERING IS ACCOMPLISHED 
BY US!NG A WIRE~ WITH. THE USE OF A ~AZOR BLADE; THE 
SCHLIEREN METHOD Is ACHIEVED, THE coMeARISON OF THESE 
FILTERS INDICATED THAT BANDPASS FILTERING IS SUPERIOR 
FOR THE LOCATION OF AN ED~E ANO THAT THE HILBERT 
TRANSFORM METHOD IS BEST FOR IDENTIFYING PHASE 
INFORMATION, <AUTHOR> CU> 
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UNCLASSlFlED 

AD•726 ,,, l~/2 l~/J 201, 19/6 
ARMY WEAPONS COMMAND ROCK ISLAND ILL . RESEARCH 
DEVELOPMENT AND ENGINEERING DIRECTORATE 

HOLOGRAPHIC TESTING TECHNIQUES, CU> 

DESCRIPTIVE NOTE: TECHNICAL RE~T:; 
JUN 71 ,eP IVERSENeROBERT J: SSCHULZ;ROGER 

D, IARNOLDtRONALD G, S 
REPT, NO, AMSWE•RE•71•'2 
PROJ, DA•l•T•06110l•A•9l•A 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•NON•DESTRUCTlVE TESTING; __ •STEREOSCOPtC_ 
PHOTOGRAPHY>• <•GUN BARRELS• NON-DESTRUCTIV E TESTING>, 
VIBRATION, DEFECTSCMATtR!ALS>; COH~OSITt MATERIALS; 
PHOTOGRAPHIC EQUIPMENT, GAS LASERSt TEST METHODS CU> 

IDENTIFIERS: •INTERFEROMETRIC HOLOGRAPHY; •HOLOGRAPHY; 
HELIUM NEON LASERS CU> 

APPLICATIONS OF HO~OGRAPHIC INTERFEROMETRY TO _ 
VIBRATION ANALYSIS, COMPOSITE COMPONENT EVALUATION, 
AND PRECISION CYLINDER INSPECTION DEVELOPED UNDER IN• 
HOUSE LABORATORY INDgPENDENT RESEARCH FUNDING IN THE 
RESEARCH DIRECTORATE, WEAPONS LABORATORY AT ROCK 
ISLAND ARE ,RESENTED, STROBOSCOPIC HOLOGRAPHY IS 
COMPARED WITH TIME•AV~RAGE HOLOGRAPHY: AND TYPICAL 
RESULTS ARE PRESENTED, THE RESULTS OF THE HOLOGRAPHlC 
INSPECTION OF MOLDED GRAPHITE/EPOXY COMPOSITES ANO 
HONEYCOMB PANELS ARE REPORTED• A TECHNIQUE FOR THE 
COMPARISON OF THE . INTERNAL RADIAL DIMENSIONS AND 
STRAIGHTNESS OF PRECISION CYLINDERS SUCH AS GUN 
BARRELS IS DESCRIBED ALONG WITH TYPICAL RESULTS~ 
(AUTHOR) cu> 
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UNCLASSfP'IED 

AD~726 902 20/6 l~/, 
BALLISTIC RESEARCH LABS ABERDEEN PROVING GROUND HD 

A HOLOGRAPHIC METHOD TO MEASURE SCINTILLATION EFFECTS• CU> 

DESCRIPTIVE NOTE: TECHNICAL NOTE; 
JAN ·71 16P 0~1rz;PAUL H~ fEVANS;JOHN M~ I 

REPTe NOe BRL•TN•l7~J 
PROJ. RDT/E•t•M-,626OJ•A•286 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•LIGHT TRANSMISSION; ATMOSPHERIC MOTION>; 
c•IN,R~RED RADIATION; SCINTILLATION>; ,.sTEREOSCOPIC 

·PHOTOGRAPHY, PHOTOINTERPRETABILITY>; GAS .LASERS; 
lRASERS, 'TURBULENCE CU> 

IDENTIP'IERS: •HOLOGRAPHY; CARBON DIOXIDE LASERS 

A METHOD IS DESCRIBED BY WHlCH A WAVE FRONT 
RECONSTRUCTION TECHNIQUE IS UTILIZED ·To RECORD THE 
EFFECTS OF A TURBULENT MEDIUM ON THE PROPAGATION OF 
OPTlCAL BEAMS. BY THIS TECHNIQUE 80TH AMPLITUDE AND 
PHASE INF'ORflfATION IN A TWO•DIMENSIONAL :CROSS SECTION 
OF A RECEIVED OPTICAL BEAM ARE RECORDto~ THE HOOE 
STRUCTURE OF' THE SOURCE IS SEEN NOT TO ~E CRITICAL IN 

CU> 

THIS APPLICATION• CAUTHOR> CU> 
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UNCLASStFtED 

AD•727 t60 1112 1~1, 1~/2 
TRW SYSTEMS GROUP REDONDO BEACH CALlF 

HOLOGRAPHIC CHARACTER IZATI ON FOR CERAMICS. PART I. CU> 

DESCRIPTIVE NOTE: r: INAL REPT. lJ HAR 69elJ DEC 10; 
16 FEB 71 J9P ROSZHART;T ERRY v: IPEARSON;DURK 
Je IBOH N,JACK Re I 

CONTRACT: N00019•69•C•0228 

UNCLASSIF IED REPORT 

DESCRIPTORS: C•CERAM lC MATERIAL S; NON•DESTRUCTIVE 
TESTING); c•NON-DESTRUCTJVE "TEST ING; •siEREOSCOPIC 
PHOTOGRAPHY>, TE~T METHODS; TEST EQUIPMENT; .LAS ERS; 
INTERFEROMETERS CU) 

IDENTIFIERS: INTERFEROMETRIC HOLOGRAPHY: HOLOGRAPHIC 
MICROSCOPY; HOLOGRAPHY; RUBY LASERS (U) 

A STUDY OF THE APPLlC ATJON OF A GROUP OF PULSED RUBY 
HOLOGRAPHIC TECHNIQUES "TO A VARIETY o~ . CERAMIC 
MATERIALS TESTING PROBLEMS WAS CONDUCTED• A PULSED 
RUBY LASER SYSTEM CAPABLE OF HOLOGRAPHJCAL LY IMAGING 
DYNAMIC; LARGE VO tUME EVENTS IS DESCRIBED~ THE SYSTEM 
WAS COUPLED WITH HOLOGRAPHIC I NTERF.EROMETRY, 
MICROSCOPY, ANO .CORRELATION FOR APPLlC.TION TO 
RESIDUAL STRESS MtASUREMENTSI PROPERTY _EVALUATIONI 
CRACK PROPAGATIONI NONDESTRUCTIVE TEST]NGI LONG 
WORKING DISTANCE HlCROSCOPYI ANO LARGE _ STRAIN 
MEASUREMENT• IT IS CONCLUDED THAT PULSED RUBY 
HOLOGRAPHIC lNSTRijMENT~TION WlLL BECOME A POWERFU L; 
RUGGED, ANO SENSIT IVE TOOL FOR MATERIALS RESEARCH AND 
TESTING. CAUTHOR> CU> 

62 

UNCLASSIFIED 



UNCLASSirIEO 

AD•728 211 ,19 
MASSACHUSETTS INST OF' TECH LEXINGTON LINCOLN .LAB 

EDUCATIONAL TECHNOLOGY PROGRAM• 'u) 

DESCRIPTIVE NOT~: QUARTERLY TECHNICAL suHMARY REPT. 1 
HAR•Jl MAY 71, 
1, JUN 71 18P F'RICK;F'REDERICK C• I 

CONTRACT: F'l9628-70-c-02,o 
PROJe AF'•64f9L 
HONITO~: ESO TR•7l•l90 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED 1, DEC 10: 
AD•718 101• J, 

DESCRIPTORS: <•TEACHING MACHINES; DESIGN>, c•TEACHING 
METHODS, REVIEws,; SCHEDULING; EDUCATION; COMPUTERS; 
RECORDING SYSTEMS, READING MACHINES CU> 

IDENTIFIERS: HOLOGRAPHY 

WORK WAS DEVOTED LARGELY TO EXPERIMENTAL V~RIFICATION 
ANO REFINEMENT OF' DESIGN DETAILS F'OR LTS•J• A SERIES 
OF' MEETINGS WITH PERSONNEL FROM THE ,,aoTH TECHNICAL 
TRAINING SCHOOL FIRMED UP SCHEDULES; PROCEDURES ANO 

( u ) 

LESSON MATERIALS roR 'THE KESSLER TR I ALS. C AUTHOR) Cu) 
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UNCLASSIFIED 

AD•728 J~l 20/6 1~1, 
HtAHt UNIV CORAL GABLES FLA DEPT OF pHYSICS 

THE HOHIN; A HOLOGRAPHI C MULTIPASS INTERFEROMETER; CU> 

1970 6P HIRSCHBERG ;J: G: IMCCLUNEY;w: Re 
IHAZELTON ~L. Re , JR:IAGGARWAL;A. Ke I 

CONTRACT : AF•AFOSR•1~96•68 
PAOJ e AF•9767 
TASK: 976701 
MONITOR: AFOSR TR•71•2260 

UNCLASSIFIED REPORT 

SU PPLEMENTARY NOTE: PREPARED IN COOPERATION WI TH INDIAN 
INST. OF TECH,, NEW DELHI, 

AVAILABIL ITY: PUB: IN !HE PROCEEDINGS;_I NTERNA!IONAL 
SYMPOSIUM OF HOLOGRAPHY, BESANCON UNIV., FRANCE, 6•11 
JUL 70, PJ•7 1970• 

DESCRIPTORS: <•INTERFEROMETERS; DESIGN>: PLASMA MEDIUM, 
ELECTRON DENSITY; LASERS CU> 

IDENTIFIERS: HOMIN<HOLOGRAPHIC MULTIPASS 
INtERFEROHETERs,: HOLOGRAPHIC MULTIPASS . 
INTERFEROME TERS; •PLASMA DIAGNOSTICS, •tNTERFEROMETRtC 
HOLOGRAPHY, HOLOGRAPHY CU> 

A MULTIPLE PASS TWO•BEAM OPTICAL INTERFEROMETER HAS 
BEEN CONST RUCTED WITH TEN TIMES THE SENSlTIVITY OF A 
SINGLE PASS INSTRUMENT SUCH AS 'THE MACH•~EHNDER: 
TYPICAL APPLICATIONS INCLUDE MEASUREMENTS OF OPTICAL 
DENSITY IN A GAS OR PLASMA SAMPLE~ AND DETERMIN ATIONS 
OF SHALL CHANGES IN FIGURE OF OPTICAL ELEMENTS, 
DOUBLE EXPOSURE HOLOGRAPHY IS EMPL OYED 'TO RELAX THE 
COMPONENT REQ UIREMENTS: ADVANTAGES OF THE NEW METHOD 
ARE HIGH SENS ITl~ITY: ADAPTABILITY TQ LARGE TEST 
REGIONS AT .LOW cosr; AND DIRECT QUANTITATIVE 

. MEASUREMENT• cAUTHOR> CU> 
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AD•7l8 ~67 201, l0/6 
OWENS•lLLINOIS INC TOLEDO OHIO CONSUMER ANO 'TECHNICAL 
PRODUCTS DIV 

DAMAGE THRESHOLD STUDIES OF GLASS LASER MATERIALS• CU> 

DESCRIPTIVE NOTE: ~EMl•ANNUAL TECHNICAL REPTe 1 JAN•JO 
JUN 71, 
Jl JUL ?1 111P BOLlNG;N~ . L~ &SPANOUDlS;L~ I 
WENGERT,Pe Re I 

CONTRACT: DA H,1,-69•G•OJOJ; ARPA ORDER 1~~1 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED Jl JAN 71, 
A0•718 896. 

DESCRIPTORS: C•LA~ERs: OPTlCAL GLASS); ~•OPTICAL GL~ss; 
RADIATIO~ DAMAGE!• COHERENT RADIATIO~, LIGHT PULSES,. 
PLATINUM, OXIDES, SURFACE PROPERTIES, PLASMA MEDIUM, 
THERMAL RADIATION, TEST HETHODS; HEAT OF FORMATION (U) 

IDENTIFIERS: •LASER MATERl~Ls; LASER BE!Ms; SURFACE 
PHYSICS, Q SWITCHED LASERS, RUBY LASERS, HOLOGRAPHY CU> 

THE REPORT DISCUSSES SURFACE ANO PARTICULATE DAMAGE TO 
LASER GLASS BY HIGH POWER .LASER PU.LSES: SURFACE 
DAMAGE IS STUDIED THROUGH HIGH SPEED ,HOLOGRAPHY• 
HOLOGRAMS OF DAMAGED S~MPLES ARE . TAKEN WITHIN .A FEW 
HUNDRED NANOSECONDS AFTER DAMAGE. THE PLASMAS AND 
ACOUSTIC DISTURBANCES ASSOCIATED WITH DAMAGE ANO 
VISIBLE IN THESE HOLOGRAMS ARE ANALYZED IN DETAIL~ 
THE POSSIBILITY OF ELIMINATING DAMAGING PARTICLES fROH 
LASER GLASS IS EXAMINED IN A THEORETICAL AND 
EXPERIMENTAL INVESTIGATiON, MELTING OF GLASS UNDER 
REDUCED PARTIAL PRESSURE OF OXYGEN IN PLATINUM IS 
PRESENTED AS A METHOD FOR ACCOMPLISHING THIS 
ELIMINATION, ALSO DIS~USSEO IN TH1~ R[PORT IS THE 
DESIGN OF A HIGH POWER, · HIGH ENERGY, 'TEMCOO> HOOE 

.LASER TO BE USED IN DAMAGE 5TUDtES~ (AUTHOR) cu> 
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A0•728 802 1~/2 211, 1~,, 
TRW SYSTEMS GROUP REDONDO BEACH CALIF 

AN ANALYTICAL AND EXPERIMENTAL 'STUDY OF STRESSES IN 
TURBINE BLADES USlNG HOLOGRAPHIC INTERFEROMETRY~ <U> 

DESCRIPTIVE NOTE: FINAL REPT, 21 JUN 70.21 JUN 71; 
2, JUL 71 1~,P APR!H~MI~N; R: ,ovEROYE;K~ R~ 
EVENSON ,D, A• JHOFMEISTERtL• D, I 

REPT, NO, AM•7t-, 
CONTRACT: N00019•70-c-o,,o 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•NON•DESTRUCTlVE TESTIN~; -•STEREOSCOPIC 
PHOTOGRAPHY>, <•GAS TURBINE BLADES; STRESSES>; JET 
ENGINES, INTERFEROMETERS; LASERS; FEASIBILITY STUDIES CU> 

IDENTIFIERS: •HOLOGRAPHY; •INTERFEROMETRIC HOLOGRAPHY CU> 

THE APPLICABILITY OF .LASER HOLOGRAPHIC INTERFEROMETRY 
TO THE DETERMlNATION OF STRESSES IN TURBINE BLADES WAS 
INVESTIGATED• EXPERIMENTS INCLUDED CONTINUOUS WAVE 
HOLOGRAPHIC INTERFEROMETRY OF A STATICALLY LOADED 
BLADE AT BOTH ROOM AND ELEVATED TEHPERATU~ES Cl~OOF> 
ANO A VIBRATING BLADE AT ROOM TEMPERATURE, A 'FINfTE 

.ELEMENT COMPUTER NODEb OF THE BLADE WAS USED TO 
CALCULATE DEFLECTIONS, STRAINS AND STRESSES IN THE 
BLADE IN RESPONSE TO 'THE EXPERIMENT .LOADS, THE 
HOLOGRAPHlCALLY MEASURED DEFLECTIONS WERE COMPARED TO 
THE COMPUTED DEFLECTIONS AND FOUND TO BE IN GOOD 
AGREEMENT, ACTUAL STRESSES WERE TH~N TAKEN TO BE THOSE 
CALCULATED BY THE COMPUTER PROGRAM. 'TH~ APPLICABl~ITY 
OF HOLOGRAPHIC TECHNIQUES TO THE . DETECTION OFF.LAWS IN 
HOLLOW TURBINE BLADES WAS ALSO INVESTIGATED, THE 
METHODS USED DID NOT REVEAL LOCALIZED FLAWS BUT DID 
REVEAL THE PRESENCE OF OUT OF TOLERANCE WALL 
THICKNESSES, 'THE F.EASIBlLITY OF OBTAINING HOLOGRAMS OF 
BLADES ROTATING AT HIGH SPEED WAS INVESTIGATED 
ANALYTICALLY AND EXPERiMENTALLY: ANALYSIS SHOWED THAT 
CERTAIN OPTICAL ARRANGEMENTS OR SHORTENED LASER PULSES 
WERE REQUIRED. EXPERIMENTS WERE PER~ORMEO IN WHICH 
HOLOGRAMS WERE SUCCESSFULLY RECORDED, CONFIRMING THE 
ANALYSIS ANO DEMONSTRATING THAT HfGH RATES OF ROTATION 
DO NOT NECESSARILY DEGRADE HOLOGRAPHIC IMAGES, 
(AUTHOR, cu> 
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UNCLASSlP'lED 

AD•729 287 1~1, 
SOCIETY OF NOTJON PICTURE ANO TELEVISION ENGINEERS 
NEW YORK 

PROCEEDINGS or THE INTERNATIONAL CONGR~SS ON HIGH• 
SPEED PHOTOGRAPHY C9TH) HELO AT DENVER, COLORADO ON 
AUGUST 2•7 1970; CU) 

1971 62JP 
,. ' 

CONTRACT: DAHC19•69•C•0021 

UNCLASStP'IED REPORT 

AVAILABILITY: PAPER COPY AVAILA~LE SOCIETY OF MOTIO~ 
PICTURE AND TELEVISION E~GlNEERS, 9 EAST ~lST . STREET, 
NEW YORK, NEW YORK 10017, •~o.oo. NO COPIES FURNISHED 
BY DOC 'OR NT 15 ~ 

DESCRIPTORS: <•HIGH•SP,ED PHOT0GRAP~y; _.SYMP05I~); 
c•TELEVISION EQUIPMENT, HIGH•SPEEO PHOTOGRAPHY>, 
<•MOTION PICTURE PHOTOGRAPHY; HIGH•SPEED PHOTOGRAPHY>; 
IMAGE CONVERTERS: HIGH•SPEED_CAMERAS; LtGHTING . 

. EQUIPMENT, X•RAY PHOTOGRAPHY, STEREOSCOPIC PHOTOGRAPHY cu> 

IDENTIFIERS: •HOLOGRAPHY 

THE 9TH INTERNATIONAL CONGRESS ON HIGH.SPEED 
PHOTOGRAPHY WAS HELD IN DENVER; .COLORAQO; USA; AUGUST 
2 THROUGH 7, 1970; UNDER THE SPONSORSHIP OF THE 
SOCIETY OF MOTION PICTURE ANO TELEVISION ENGINEERS: 
AND WITH THE ·cooPERA~JON OF THE UNITED STATES 
DEPARTMENT OF DEFENSE• THESE PROCEEDINGS OF THE 
CONGRESS COMPRISE ALb PAPERS PRESENTED: PERTINENT 
DISCUSSION GENE~ATEO, AND A CURRENT BIBLIOGRAPHY ON 
THE SUBJECT OF HieH•SPEEO PHOTOGRAPHY~ ALSO INCLUDED 
15 A LlST OF THE DELEGATES, AN AUTHOR'S INDEX, AND A 

( u ) 

REPORT ON THE CONGRESS~ CU> · 
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AD•729 699 11/2 l~/, l~/2 
TRW SYSTEMS GROUP REDONDO BEACH CALIF 

HOLOGRAPHIC CHARACTERIZ ATION OF CERAMICS• PART II, 
(OBSERVATION OF STATIC 'FATIGUE>~ CU) 

DESCRIPTIVE NOTE: FINAL REPT, .1, HAY 10.1, JUN 11; - , . . 

1, JUL 71 
I 

CONTRACT: 

~2P ROSZHART,TERRY V, IBOHN,JACK R• 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: SEE ALSO PART 1, AD-727 160, 

DESCRIPTORS: <•CERAMIC MATERIALS; NON•0ESTRUCTIVE 
TESTING>~ <•NON-DESTRUCTIVE TESTING; •STEREOSCOPIC 
PHOTOGRAPHY>, FRACTURE<MECHANtcs,; CRACK PROPAGATION; 
TEST EQUIPMENT; LASERS: INTERFEROMETERS: EXPERIMENTAL 
DESIGN cu> 

IDENTIFIERS: INTERFEROMETRIC HOLOGRAPHY: HOLOGRAPHY: 
RUBY LASERS CU> 

AN EXPERIMENT IS DESCRIBED WHICH USES LIVE FRINGE 
HOLOGRAPHIC INTERFEROMETRY TO OBSERVE STATIC FATIGUE 
IN GLASS, A CHARACTERISTIC HOLOGRAPHIC FRINGE PATTERN 
HAS BEEN OBSERVED WHtCH INDICATES "THE EXISTENCE ANO 
LOCATION OF MINUTE FLAWS PROPAGATING IN A GLASS 
SPECIMEN SUBJECTED TO A CONSTANT .LOAD~ THE FRINGE 
PATTERN IS OBSERVED CONTINUOUSLY AS TH~ CRACK 
PROPAGATES THROUGH THE MATERIAL THEREBY PERMITTING 
DETECTION 0~ IMPENDING FAILURE AS MUCH AS 20 MINUTES 
PRIOR TO SPONTANEOUS 'FRACTURE~ "THE RE~ULTS OF 'THE 
EXPERJMENTS DEMONSTRATE THAT LIVE 'FRINGE HOLOGRAPHIC 
INTERFEROMETRY OFFERS THE INVESTIGATOR A NEW TECHNIQUE 
FOR THE OET~CTION; OBSERVATION; AND CONTROL OF FLAW 
6ROWTH IN BRITTLE MATERIALS, DUE "TO 'THE COMPLEXITY OF 
RIGOROUS FRINGE .ANALYStS AND THE LACK . OF A USABLE 
MATHEMATICAL MODE~ FOR DEFLECTIONS CAUSED BY A CRACK 
lN A BENDING BEAM, THE RESULTS OF THE!~ EXPE~IHENTS 
ARE DISCUSSED IN A SEMt•QUANTfTATIVE FASHION, THE 
ABlLlTY OF H0LOGRAPHJC . tNTER,EROHETRY TO OBTAIN 80TH 
QUALtTATlVE ANO QUANTfTATIVE DATA COUPLED WITH 'THE 
HIGHLY 'COHERENT PULSED RUBY LASER ~YSTEM DISCUSSED IN 
PART I OF THIS PROGRAM ·coULD PERMIT THE APPLICA~lON o, 
THESE TECHNIQUES ·to DESIGN ORIENTED FAt~URE PRO~LEHS 
AS WELL AS THEORETICAL 'FRACTURE STUDIES, lAUTHOR> cU> 
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AD•7JO 061 20/~ 201, 21/' 
PRATT AND WHITNEY AIRCRAFT EAST HARTFORD CONN 

OPTICAL TEC~NIQUES roR FLOW VISUALIZATION AND FLOW 
FIELD MEASUREMENTS IN AtRCRArT 'TURBOMACHINERY, CU> 

DESCRIPTIVE NOTE: FINAL RE~T, l~ DEC 70•1~ JUL 71 ON 
1·TEM 2, 

AUG 71 89P _ ALWANG;WALTE~ G~ ICAVANAUGH; 
LAWRENCE A, IBURR,RONALD J• IHAUER,ALLAN I 

REPT, NO, PWA•~276 
CONTRACT: N000l9•69•G•OJ22 
PROJ, R010•0~•02 

UNCLASSirIED REPORT 

SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED JUN 70, AD• 
870 186L, 

DESCRIPTORS: <•rLOW VISUALIZATION; •LASERS>; <•AIRCRAFT 
ENGINES, _GAS Flow,; . rLOW FIELDS; lNTERr~ROHETERs; GAS 
TURBINES, VELOCITY, TURBULENCE CUt 

.. -
lDENTlrIERS: •HOLOGRAPHY, HOLOGRAPHIC VELOCIMETRY, 

HOLOGRAPHIC INTERFEROMETRY <U> 

IN THE PROGRAM TWO NEW OPTICAL METHODS OF ·FLOW 
MEASUREMENT WERE 'EVALUATED FOR EVENTUAL USE IN 
AIRCRAFT TURBINE ENGINES, THE METHODS STUDIED WERE: 
HOLOGRAPHIC INTERrEROMETRY FOR VISUALIZATION OF FLOW 
AND LASER DOPPLER VELOCIHETRY CLOV) FOR POINTWISE 
HEASUREHENt OF VELOCITY~ PROTOTYPE INSJRUHENTS OF EACH 
TYPE WERE BUILT ANO TESTED IN MEASUREMENTS ON A 
SUPERSONIC .CASCADE~ IT WAS 'FOUND THAT DOUBLE•PULSE 
DlrFUSE•BACKGROUND HOLOGRAPHIC INTERFEsoHETRY CAN 
DISCLOSE THt POSITION OF MOVJNG DENSITY GRADIENTS SUCH 
AS BLADE SHOCICS~ 'THE LDV SYSTEM; A DUAL BEAM; DUAL 
SCATTER SYSTEM CAPABLE or BOTH FORWARD AND BACK 
SCATTER OPERATION; WAS FOUND TO BE .Ef"F'.ECTIVE IN 
MEASURING HEAN VEeoCtTY AND TURBULENCE INTENSITY, 
CAPABILITIES AND LIMITATIONS OF BOTH INSTRUMENTS WERE 
ASSESSED AND REQUIREM~NTS ·FOR lNTERNAb MEASUREMENTS IN 
TURBOMACHINERY DETERMINED, IN GENERAL, IT WAS 
CONCLUDED THAT THE EQUI~HENT D~~ELO~ED IS READY ·roR 
APPLICATION IN TURBINE 'ENGINES, <AUTHOR> <Ut 
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A0•7JO 269 1~/, 
HUGHES RESEARCH LABS MALIBU CALIF 

fIXING OF PHOTOPOLYMER HOLOGRAMS; 

26 JAN 71 JP JENNEY;JOE 
. 

A • I 
CONTRACT: F~~•20-10-c-oo,2 
PROJe AF•9767 
TASK: 976702 
MONITOR: AFOSR TR•71•2~~1 

UNCLASSIFIED REPORT 

AVAlLABJLtTY: PUBe IN JNL• OF TH~ OPTICAL SOCIETY OF 
AMERICA, V6l N8 Pl1l6•1117 AUG 71• 

DESCRIPTORS: C•P~OTOGRAPHIC RECORDING _SySTEHS, _ 
•POLYMERIZATION>, C•PijOTOGRAPHIC FlLM, •PLASTICSt, 
ULTRAVIOLET RADIATION, DYESt PHOTOGRAPHtC IHAGES 1 

STEREOSCOPIC PHOTOGRAPHY; LASERS; DIFFRACTION; HEAT 

C U > 

TREATMENT CU> 

IDENTIFIERS: •HOLOGRAMS; HOLOGRAPHY; 
•PHOTOPOLYHERIZATION IMAGING; •PHOTOPLASTIC RECORDING 
SYSTEMS CU> 

PHOTOPOLYHER RECORDING MATERIALS ARE ·S~LF•OEVELOPING; 
SO THAT AND EXPOSED HOLOGRAM MUST 8E FtXED TO PREVENT 
IMAGE OEGRAIATION 'FROM 'EXPOSURE TO THE PLAYBACK BEAM 
OR ROOM LIGHTe A PREVIOUS COMMUNICATION DISCUSSED UV 
FIXING OF PHOTOP0LYMER HOLOGRAMS ACCORDING TO YHE 
TECHNIQUE DESCRIBED BY MARGERUM AND CO.WORKERSe THERE 
ARE DISADVANTAGES TO UV FIXING, THE REPORT BRIEFLY 
DESCRIBES THE RESULTS or TWO ALTERNATE 'FIXING 
TECHNIQUES THAT OVERCOME SEVERAL OF THE DISADVANTAGES 
OF UV FIXING• <AUTHOR> CU> 
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AD•711 087 ~/2 
AlR FORCE CAMBRIDGE RESEARCH LABS .LG HANSCOM FIELD 
HASS 

FOG DROP•SIZE DISTRIBUTIONS MEASURED W(TH A LASER 
~OLOGRAM CAMERA; CU> 

7 JAN 71 7P KUNKEL;BRUCE At I 
REPT, NO, AFCRL~7l•O~~~ 
PROJ, AF•760, 
TASK: 760,0l 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 16 OCT 70, 
AVAILABILITY: ·PUB~ IN JNL• OF APPLIED METEOROLOGY; 
V10 N1 p~a2-~a, JUN 71~ 

DESCRIPTORS: C•FoG; PARTICLE SIZE); LASERS; SPECIAL 
PURPOSE CAMERAS; SAHPLIN~; VOLUME~ PARTiCLE SIZE; 
CLOUDS, STERE05COPlC PHOTOGRAPHY CU> 

IDENTIFIERS: .LASER HOLOGRAM CAMERAS; HOLOGRAPHY, 
DISDROMETERS CU> 

FOG DROP SIZES WERE MEASURED WtTH A LASER ~OLOGRAH 
CAMERA, THE CAMERA SAMPLES VOLUMES UP TO~., CC AT A 
RATE OF FIVE SAMPLES PER MINUTE~ THE MEASURED 
DISTRIBUTION IS RELATIVELY UNAFFECTED ~y THE MEASURING 
TECHNIQUE AS NO SAMPLE COLLECTION OR OtLUTION 15 
INVOLVED, THE SAHPLE~To•SAHPLE VARIATION OF FOG DROP• 
SIZE DISTRIBUTIONS IS DISCUSSED~ HEAN DROP•SIZE DATA 
ARE PRESENTED ·ro~ SEVERAL FOG CASES~ T~E PROBLEMS 
ENCOUNTERED WITH, ANO THE POTENTIAL FUTURE USE OF THIS 
TECHNIQUE FOR MEASURING FOG ANO CLOUD DROPLETS ARE 
DISCUSSED, <AUTHOR) CU> 
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AD•7J1 2J7 1~/2 . lJ/11 
AIR FORCE AERO PROPULSION .LAB WR(GHT•PATTERSON AFB 
OHIO 

OPTICAL METHODS FOR CONDUCTING NONDESTRUCTIVE TESTING 
OF FUEL FILTER EL[HENTS~ (U> 

DESCRIPTIVE NOTE: SUMMARY REPT, JU~•SEP 70, 
JUN 71 . JlP ROQUEHORE;w, MELVYN IHARTEL; 

CHARLES R, l 
REPT, NO, AFAPL•TR•71•16 
PROJ, AF-,o~a 
TASK: ,o~ao, 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•FUEb FlLT!RSt •NON•OESTRuCTIVE TESTING>, 
AIRCRAFT EQUIPMENT, FLOW VISUALIZATION; IMPURITIES; 
FLUID rLOW~ ·TE!T H!THODS; SENSITIVITY; ~HOTOGRAPHIC 
TECHNIQUES cu> 

IDENTIFIERS: •SHADOWGRA~H PHOTOGRAPHY; •HOLOGRAPHY; 
SEPARATORS; FUEL CONTAMINATION CU> 

TWO OPTICAL METHODS HAVE BEEN INVESTIGATED FOR USE AS 
A NONDESTRUCTIVE tEST METHOD FOR USE WITH FlLTER• 
SEPARATOR COALESCER ELEMENTS~ SHADOWGRAPHS ANO 
HOLOGRAPHIC INT~RFEROGRAMS HAVE BEEN SHOWN TO BE 
USEFUL FOR iXAMINlNG THE FLOW VARIATIONS OF A GAS 
F.LOWING THROUGH A FILTER ELEMENT~ THE TEST GAS; HAVING 
AN INDEX OF REFRA,TION SUBSTANTIALLY orFFERENT FROM 
THAT OF AIR, REFRACTS THE LIGHT NEAR 'THE FILTER 
SURFACE ANO PERMlTS GAS FLO~ VARIATION$ THROUGH THE 
FILTER MEDIA TO BE OBSERVED, lT IS ANTICIPATED THAT 
THE SHAPE OF THE TEST GAS BOUNOARY , LAYER AND 'THE 
BOUNDARY .LAYER THICK~ESS Wl~L PROVIDE INFORMATJON ON 
THE MEDIA'S POROSITY, VOIDS, AND PLUGGED AREAS, 
INITIAL EXPiRIMENTS HAY' CONFIRMED THE . SENSITIVITY OF 
THE TWO OPTICAL METHODS, BECAUSE A 1/16•1NCH DIAMETER 
HOLE DRILLED THROUGH AN ELEMENT WAS EASILY DETECTED, 
HOWEVER; ADilTIONAL WORK lS NEEDED ·ro ESTABLISH 
CORRELATION BETWEEN THE OPTICAL-GAS rLoW, 
NONDESTRUCTIVE TEST METHOD AND ~ATURALLY OCCURRING 
FlLTER•ELEHENT DEFECTS: <AUTHOR> <U> 
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AD•7Jl 29~ 91~ 
PRINCETON UNIV NJ DEPT OF ELECTRICAL ENGINEERING 

A STUDY OF NETWORK AND SYSTEM SENStTIVtTY OF SlGNAl 
PROCESSORS FOR USt lN AIR 'ORCE SYSTEMS SUCH AS 
COMMAND AND CONTROL SYSTEMS~ CU> 

DESCRIPTIVE NQTE: ·,1NAL ·sctENTlrtc REP~: 1 JUL ,,.,i 
AUG 71, 
27 SEP 71 12P VALKENBURG,H. E~ VAN i 

CONTRACT: AF•AFOSR•1JJJ•67 
MONITOR: A,osR TR-11-2,,, 

UNCLASSt,tED REPORT 

DESCRIPTORS: C•INFORHATION THEORY; SIGNALS>; 
PROCESSING, NETWORKS; DIGITAL SYSTEMS; ELECTRIC 
FILTERS, NONLINEAR SYSTEMS; LINEAR SYSTEMS; STOCHASTIC 
PROCESSES, MATHEMATICAL MODELS; :COMMAND+ ·coNTROL 
SYSTEMS, INTEGRAL TRANSFORMS CU> 

IDENTlrIERS: ~SIGNAL ~R6CESSING; DIGITAL FILTERS; 
HOLOGRAPHY, ,AST FOURIER TRANsFORH cu, 

lCONTENTS: SYSTEMS WITH UNKNWON, UNCERTAIN, OR 
VARYtNG PARAMETERS& EFFECT OF FINITE WORD LENGTH ON 
ACCURACY OF DtGITAL SIGNAL PROC!SSORSI .COMPUTER 
6ENERATED HOLOGRAMS AND SPATIAL FILTERS& RANDOM SIGNAL 
AND SYSTEMS. CU) 
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AO•7Jl J10 6/~ 9/2 
ADVISORY GROUP FOR AEROSPACE RESEARCH AND DEVELOPMENT 
PARIS <FRANCE> 

ARTIFICIAL INTELLIGENCE~ 

DESCRIPTIVE NOTE: CONFERENCE PROCEEDINGS NO, 9~, 
1971 JJ6P 

REPT, NO, AGARD•CP•9~•71 

UNCLASSlFtED REPORT 

SUPPLEMENTARY NOTE& PRESENTED AT THE AGARD AVIONtcs 
PANEL TECHNICAL SYMPOSIUM ON 'ARTJFICIAL INTELLIGENCE' 
HELO IN ROHE, lTALY: 2~•28 HAY 71, NATO FURNISHED, 

DESCRIPTORS: <•ARTlFl~IAL INTELLlGENCE; SYHPOSI~>; 
<•PATTERN RECOGN[TION• DATA PROCESSING $YSTEMS>, MAN• 
MACHINE SYSTEMS; AIR TRAFFIC ~ONTROL SY5T~MS, 
SPACECRAFT, .LEARNING MACHINES, INTERFACES, INFORMATION 
THEORY, DATA TRANSMISSION SYSTEMS: INTERACTIONS; 
ADAPTIVE CONTROL SY.STE~$; MATHEMAT!CAL MODELS; COMMAND 

' u ) 

• CONTROL SYSTEMS, DECISION MAKING, MEDICINE, FRANCE <U> 

IDENTIFIERS: IMAGE PROCESSING; ROBOTS; HOLOGRAPHY; 
CONTROL THEORY CU> 

lCONTENTS: REQUIREMENTS ANO POTENTIALS& LANGUAGE; 
QUESTION•ANSWE~ING; SPEECH& PATTERN R~COGNITtONI . 
ROBOTS AND ROBOT VISIONI INTERACTIVE PROBLEM SOLVING• <U> 
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UNCLASSfFlED 

AD•7J1 96~ 2019 201, 
TEXAS UNIV AUSTIN ELECTRONICS RESEARCH CENTER 

PLASMA DIAGNOSTICS UTILIZING OPTICAL INTERFEROMETRY 
AND HOLOGRAPHIC TECHNIQUES, CU) 

SEP 70 6~ . FRIEDRICH;OTTO • ~R~&WEIGL; 
FREDERrc IDOUGAL,ARWIN A, I 

CONTRACT: AF~AFOSR•l792•69 
PROJ, AF•~7f1 
MONITOR: AFOSR TR•71•282J 

UNCLASSIFIED REPORT 

AVAILABILITY: PUB~ 1N PROCEEDINGS OF THE IEEE 
INTERNATIONAL CONFERENCE ON GAS DISCHARGE; N70 1970, 

DESCRIPTORS: C•PLASMA HEQlUH; INTER~ERO~~TERS>; 
c•LASERS, PLASMA HED1UM) 1 MAGNETIC PINCH, SHOCK WAVES, 
REFRACTIVE INDEX; COHERENT RADIATION CU) 

IDENTIFIERS: •PLASMA DIAGNOSTICS; LASER P~OOUCEO 
PLASMAS, HOLOGRAPHY CU> 

A MACH•ZEHNDER INTERfEROHETER ARRANGEMENT UTILIZING 
COHERENT .LASER ILLUMINATION HAS BEEN EMPLOYED FOR 
MEASUREMENTS OF ELECTRON•tON GASEOUS PLASMA PRODUCED 
fN ENERGETIC PULSED PINCHES; LASER•PROOUCED PLASMAS; 
AND IN MEDIA WITH THERMAL AND CONCENTRATION GRADIENTS, 
DOUBLE•PULSED MACH•ZEHNOER INTERFEROMETRY WAS 
DEVELOPED TO PROVIDE EFFECTIVE INFINITE•FRINGE 
INTERFEROGRAMS USING RELATIVELY POOR OPTICS, SIMPLE 
ALIGNMENT; LOW RESOLUTION FILM; AND A PULSED LASER 
WITH A STANDARD LINE-WIDTH, TYPICAL; iIHE•RESOLVEO; 
MACH•ZEHNDER INTERFEROGR~MS OF DYNAMIC eLASHAS _ 
PRODUCED IN A FOUR•STAGE, 'CM DIAMETER, 20 CH LENGTH, 
JO KILO•JOULE STORAGE CAPACITOR BANK; THETA PINCH ARE 
PRESENTED, IN ANOTHER APPLlcATtON; THE MACH•ZEHNDER 
INTERFEROMETER ILLUMINATED WITH A ~O NANOSECOND PULSE• 
WIDTH, JO MEGA-WATT; GIANT•PULSE RUBY LASER WAS 
EMPLOYED TO INVESTIGATE THE FORMA!ION OF L!SER 
PRODUCED PLASMAS• A 17' MEGAWATT, 1 JOULE, GIANT• 
PULSE RUBY LASE~ WAS USED TO PRODUCE ELECTRICAL 
BREAKDOWN .ND to DEPOSlT SEVERAL JOULES OF ENERGY IN 
AIR AT STANDARD TEMPERATURE AND GAS PRESSURE~ A 
HULTIPLE•PASS; oOUBLE•EXPOSURE; NON-DIFFUSIVE 
HOLOGRAPHIC INTER~EROMETRIC TECHNIQUE ~AS BEEN 
DEVELOPED WITH IMPROVED SPATIAL RESOLUTION ANO WITH 
LESS CRITICAL OPTICAL ALIGNMENT~ 
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AD•711 20~ 1~1, 201, 
FOREIGN TECHNOLOGY DIV WRIGHT•PATTERSON AFB OHIO 

PROGRESS IN HOLOGRAPHY; CU> 

9 SEP 71 
He ' 

REPTe NO, 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: EDITED TRANS~ OF USPEKHI GOLOGRAFII 
<USSR> N, Pl•~S 1970, 

DESCRIPTORS: <•STEREOSCOPIC PHOTOGRAPHY; LASERS>; 
PHOTOGRAPHIC IMAGES; COHERENT RADIATION: PHOTOGRAPHIC 
EQUIPMENT, PHOTOGRAPHIC FILM; ~HOTOINTERPRETABlLfTY; 
USSR CU) 

' . 
IDENTIFIERS: TRANSLATIONS, •HOLOGRAPHY 

THE REPORT CONCERNS THE PROBLEM OF HOW TO RECORD LIGHT 
SO THAT A MAXIMUM AMOUNJ OF' INFORMATION ABOUT A GIVEN 
OBJECT WILL BE CAPTURED, THE PROPERTIES OF LIGHT IN 
THE FORM OF A WAVE; RAYS; OR LIGHT QUANTA ARE 
CONSIDERED $EPARAlELY FROM THE OTHERS ONLY UNDER 
CERTAIN CO~DITIONS; SINCE SOMETIMES THt QUANTUM 
PROPERTIES MAY IN A COMPLETELY UNEXPE(TED WAY CHANG£ 
INTO WAVE~LJKE PROPERT~ES; AND A LIGHT RAY MAY JUST AS 
UNEXPECTEDLY MANIFEST PURELY WAVE•LIKE 
CHARACTERISTICS~ THE PROPERTIES OF A LIGHT RECEIVER 
ARE STUDIED, ESPE~IALLY THE PROPERTIES OF A 

( u ) 

PHOTOGRAPHIC F' ILH • c AUTHOR> ( U > 

· 76 

UNCLASSIFIED 



UNCLASSlrlED 

AD•7JJ 2,1 912 201, 1~1, . 1~12 
TEXAS UNlV AUSTIN EL!CTRONlCS RESEARCH CENTER 

HOLOGRAPHY ANO OPTICAL DATA PROCESSING IN AEROSPACE 
INSTRUMENTATION; CU) 

1971 
ARWIN Ae I 

CONTRACT: F~~•20-11-c-oo,1 
PROJe AF•~7'1 
HONtTOR: AFOSR TR•71•2988 

UNCLASSfFIEO REPORT 

AVAILABILITY: PUBe IN THE PROCEEDINGS OF THE 
lNSTRUHENTAJION IN THE AEROSPACE INDUS~RY; Vl7 Pl~!• 
,,, 1971. 

DESCRIPTORS: C•DATA PROCESSING SYSTEMS; LASERS); ( • NON• 
DESTRUCTIVE TES!ING; COHERENT RADIATION,; _ 
INTERFEROMETERS, STEREOSCO~lC PHOTOGRAPtiYt SPECTRUM 
ANALYZERS, oeTICAL FILTERS, CQRRELATORS, PATTERN 
RECOGNITION, ANALOG COMPUTERS, MECHANICAL PROPERTIES, 
PHOTOELASTICITY; G•s FLOW CU) 

IDENTIFIERS: HOLOGRAPHY; HOLOGRAPHl~ INFORMATION 
STORAGE, INTERFEROMETRIC HOLOGRAPHY, •OPTICAL DATA 
PROCESSING CU) 

RECENTLY DEVELOPED HOLOGRAPHIC TECHNIQUES; OPTICAL 
DATA PROCESSING PRINCIPLES, AND LASER PROPERTIES 
BENEFICIAL ~OR_AEROSPACE INSTRUMENTATION ARE REVIEWED, 
HIGH INTENSITY, _HIGHLY COLLIMATED OR DIRECTIONAL, 
SPATIAL•AND TEHPORAL•COHERENT OPTICAL ~EAMS ~RE 
READILY GENERATED WITH PRESENT LASER SYSTEMS. IN 
OPTICAL HOLOGRAPHY; BOTH THE PHASE AND THE AMPLITUDE 
OF OPTICAL WAVES ARE RECORDED AS INTENSlTY VARIATIONS 
THAT ARE PRODUCED BY THE INTERFERENCE OF TWO OR MORE 
OPTICAL WAVES, OPTICAL DATA pROCESSORS USUALLY EMPLOY 
THE OPTICAL DIFFRACTION PRODUCED BY A SIMPLE LENS~ 
THE ABILITY OF AN OPTICAL LENS ·ro PERFORM TWO-
DIMENSIONAL FOURIER TRANSFORMS AT THE sPEED or LIGHT 
IS AN ADVANTAGE WHICH OPTICAL PROCESSORS HAVE OVER 
CONVENTIONAL ELECTRONIC SYSTEMS~ EX~ERIMENTAL AND 
ANALYTICAL INVESTIGATIONS ARE BEING PERFORMED ON 
SEVERAL HOLOGRAPHti TECHNIQUES AND ON iHE FOLLOWING 
OPTICAL DATA PROCESSING SYSTEMS: OPTICAL .ANALYZERS; 
FlLTERS; SI~NAL CORR£LAT0RS; P~TTERN R~COGNfTlON 
UNITS. ANALOG coMPUTtRS AND SIMULATORS. (AUTHOR) cu, 
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UNCLAss1,1E0 

A0•7JJ 7~0 1~/2 20/J 
ARNOLD ENGINEERING DEVELOPMENT CENTER ARNOLD AIR ,oRCE 
STATION TENN 

LASER INSTRUMENTATION IN AEDC TEST FACtLITIES, 

DESCRIPTIVE NOTE: FINAL REPT~;~ 
DEC 71 J6P FRANCIS,DAVID G, I 

REPT, NO, AEDC•TR•71•227 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•JEST FACILITl,s~ •LASERS11 
INSTRUMENTATION, FLOW FIELDS, PARTlCLES 1 PHOTOGRAPHIC 
TECHNIQUES; FLOW VISUALIZATION; CIRCutTs; EXPERIMENTAL 

' u ) 

DATA CU) 

IDENTIFIERS: HOLOGRAPHY 

VARIOUS LASER SYSTEMS BEING USED FOR TESTS IN 
LABORATORIES AND INVlRONMENTAL 'ACILfTfES AT AEDC ARE 
DESCRIBED, THESE SYSTEMS INCLUDE THE ~ASER DOPPLER 
VELOCIMETER USED 'FOR FLOW FIELD DIAGNOSTICS, LASER 
HOLOGRAPHY USED FOR FLOW 'FIELD VISUALIZATION ANO 

, PARTICLE STUDIES, LASER S~ARK GENERATION USED TO 
MEASURE VELOCITIES IN HIGH SPEEQ F.Lows; LASER 
PHOTOGRAPHY USED FOR VISUALIZATION DURING ABLATION . 
TESTS, ANO VAPOR SCREEN SYSTEMS USED To VISUALIZE FLOW 
PATTERNS AROUND MODELS~ SCHEMATICS OF THE SYSTEMS ARE 
6IVEN, AND SOME RESULTS FROM TESTS WHICH HAVE UTILIZED 

' u ) 

LASER INSTRUMENTATION ARE PRESENTED~ <U> 
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UNCLAss1,1E0 



AD•7J~ 1~8 1~1, 6/12 6/16 . 
MICHIGAN UNIV ANN ARBOR DEPT Of PHYSrcs 

DEVELOPMENT OF OPTIMAL SYSTEM PROPERTIES ,FOR PULSED 
CINEHOLOMICROScoPY, CU) 

DESCRIPTIVE NOTE : FINAL RE~T, 1 APR 69•J1 MAR 71, 
,1 MAY 71 12P COX,MARY E, I 

CONTRACT: N0001~•67•A•0181•002' 
PROJ, NR•10,-,,1 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•MICROSCOPY, STEREOSCOPIC PHOTOGRAPHY»; 
c•STEREOSCOPIC PHOTOGRAPHY; BLOOD CIRCU~ATiON>; <•BLOOD 
CIRCULATION, FLOW VISUALIZATION>; <•MOTION PICTURE 
PHOTOGRAPHY, BLOOD CIRCULATION>; c•PHOTOGRAPHIC FILM; 
STEREOSCOPIC PHOTOGRAPHY>; GAS LASERS; MEDICAL 
EijUIPMENT CU) 

IDENTIFIERS: •CINEijOLOM[CROSCOPY; •HOLOGRAPHY~ ARGON 
LASERS CU> 

THE SYSTEM PARAMETERS OF IMPORTANCE IN PULSED 
CINEHOLOMICROSCOPY HAVE BEEN IDENTIFIED ANO EVALUATED~ 
THE RESEARCH HAS EMPHASIZED THOSE PARAMETERS OF 
RELEVANCE TO THE CINEHOLOMICROSCOPY SYSTEM AT THE 
NAVAL MEDICAL RESEARCH INSTITUTE~ 'THE INFLUENCE OF 
SELECTED PROCESSING VARIABLES ON HOLOGRAPHIC FILM 
PARAMETERS HAS BEEN THE CENTRAL AREA Qr STUDY, FILM 
TESTS HAVE SEEN DEVELOPED WHICH ARE APPLICABLE IN ALL 
HOLOGRAPHIC SYSTEMS~ LASER PARAMETERS WHICH INFLUENCE 
IMAGE QUALITY HAVE BEEN IDENTIFIED ANO STUDIED, 
AUXILIARY STUDIES ON ALL ASPECTS OF THE 
CINEHOLOHICROSCOPY PROJECT HAVE BEEN PERFORMED AS 
NEEDED, THIS REPORT SUMMARIZES THE RESULTS OF THIS 
RESEARCH, <AUTHOR) CU> 
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UNCLASSIFIED 

AD•7J~ 2~6 20/9 20/J 
AIR FORCE INST OF TECH WRIGHT•PATTERSON AFB OHIO 
SCHOOL OF ENGINEERING 

DETERMINATION OF SPATIAL ANO TEMPORAL ELECTRON DENSITY 
AND TEMPORA~ ELECTRON TEHP.ERATURE IN LASER-PRODUCED 
GASEOUS DEUTERIUM PLASMAS• <U> 

DESCRIPTIVE NOTE: DOCTORAL THESIS; 
JUN 71 127P PENDLETON;WINSTON KENT • IIII 

REPT, NO, DS/PH/7l•J 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•PLASHA MEDIUM; •ELECTRON DENSITY>; C•GAS 
IONIZATION~ .~ASERS>; DEUTERIUM; TRANSPO~T PROPERTIES; 
DISTRIBUTION FUN~TIONS; GAS ~ISCHARGES; lNTER!CTIONS; 
R!FRACTIVE 1NDEX 1 EXCITATION~ INTERFEROMETERS• THESES CU> 

IDfNTIFIERS: ELECTRON ENERGY; DEUTERIUM PLASMAS; LASER 
P~ODUCED PLASMAS; PLASMA DYNAMICS 1 HOLOGRAPHY CU) 

THE TEMPORAL AND SPATIAL ELECTRON DENSITY DISTRIBUTION 
AND THE TEMPORAL VARIATION OF ELECTRON _TEMPERATURE 
~AVE BEEN DETERMINED IN GASEOUS DEUTERIUM P.LASHAS 
PRODUCED BY A LASER, IN ADDITION TO THESE 
MEASUREMENTS, MADE DURING .LASER IRRADI.TION OF THE 
~LASHA, THE PLASMA GROWTH RATE; LASER•P.LASHA 
ABSORPTION AND REF.LECTION INTERACTION; AND PRESSURE 
DEPENDENCE OF L~SER INTENSITY BREAKDOWN THRESHOLD HAVE 
~EEN DETERMINED, . THE ELECTRON DENSITY AND TEMPERATURE 
MEASUREMENTS REPRESENT A MAJOR ADDITION TO THE DATA 
AVAILABLE ON LASER-PRODUCED P.LASHAS, cAUTHOR> CU> 
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UNCLASSIFIED 

AD•7J~ 127 8/2 l~/, 
PURDUE RESEARCH FOUNDATION LAFAYETTE IND 

STUDY OF POTENTIA~ APPLICATION OF HOLOGRAPHlC 
TECHNIQUES TO MAPPING: 

DESCRIPTIVE NOTE: FINAL TECHNICAL REPT: OCT 70•SEP 
OCT 71 266P . KURTZ;HAUIUCE I<~ . ; JR• I ~ 

BALASUBRAHANIAN,N, IMIKHAIL,EDWARD H, asTEVENSON, 
WARREN H, I 

CONTRACT: DAAK02-69-c-o,6J 
PROJ, DA-~-A-061102-e-,2~c 
MONITOR: ETL .CR•7l•l7 

UNCLASSfFtED REPORT 

DESCRIPTORS: C•PHOTOGRAHHETRY; •STEREOScOPtC 
PHOTOGRAPHY>, MAPPING; TERRAIN; AERIAL pHOTOGRAPHY; 
PHOTOGRAPHIC TECH~IQUES: PHOTOGRAPHIC IMAGES, 

( u > 

-71 t 

PHOTOGRAPHIC EQUIPMENT CU> 

IDENTfF'lERS: •HOLOGRAPHY 

THE POTENTIAL USES OF OPTICAL HOLOGRAPHY IN 
PHOTOGRAHHETRIC HAPPING ARE IDENTIFIED: TECHNIQUES 
ARE GIVEN FOR PRESENTING INFORMATION WHICH HAS BEEN 
QUANTITATIVELY EXTRACTED BY HAPPING HOLOGRAPHIC 
VIRTUAL IMAGES OF' REALISTIC OBJECTS ANO TERRAIN: 
DURING MEASUREMENT; WITH A SELF•ILLUHINAT.ED MEASURING 
HARK, IT WAS FOUND THAT THE POSITION A~CURACY VARIES 
INVERSELY WITH MAGNIFICATION AND DIRECTLY AS THE 
SQUARE OF THE VIEWING DISTANCE TO THE IMAGE, BY 
MODIFYING THE WILD A7 AUTOGRAPH SO THAT THE 
HOLOGRAPHIC VIRTUAL IMAGE COULD BE ABSOLUTELY ORIENTED 
lT WAS POSSIBLE TO MAP THE IMAGE BOTH DIGITALLY ANO BY 
PLOTTING DETAILED OUTLINESi PLANIHETRY; PROFILES AND 
CONTOURS, IT IS B[LIEVED THAT THE 'FiRST TOPOGRAPHIC . 
MAPS EVER MADE FROM HOLOGRAPHIC IMAGES WERE PRODUCED• 

( u) 

<AUTHOR> CU) 
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UNCLASSIFIED 



UNCLASSIFIED 

A0•7J~ ~08 1~/2 l~/, 
HIC~IGAN UNIV ANN ARBOR INST OF SCIENCE AND 
TECHNOLOGY 

INVESTIGATION OF HOLOGRAPHIC TESTING 'TECHNIQUES~ CU> 

DESCRIPTIVE NOTE: FINAL REPT~ 27 NOV 68w28 JUL 71, 
DEC 11 1~,P VEST~~~ M~ lLElT~,E~ N~ I 

RIBSENS,We R• ISWEENEY,D• We IVARNER,J. Re I 
REPTe NOe 2~200•28~F 
CONTRACT: DAAG~6-69•C•0017; ARPA ORDER-12~, 
PROJe ARPA•8D10 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•NON•DESTRUCTIVE TESTING; •STEREOSCOPIC 
PHOTOGRAPHY>, LASERS; INTERFEROMETERS; 
DEFECTSCMATERIALS>; SURFACE PROPERTIES; CRACKS; STRESS 
CORROSION~ QUALITY CONTROL; SANDWICH PANELS; PROJECTILE 
CASES, BONDED ✓OtNTs; ALUMINUM <U> 

IDENTIFIERS: •HOLOGRAPHY; •INTERFEROMETRIC HOLOGRAPHY (U) 

THE FINAL TECHNICAL REPORT ON HOLOGRAPHIC TESTING 
RESEARCH INCLUDES A NUMBER OF SPECIFIC INVESTIGATIONS 
CONDUCTED AT THE RADAR AND OPTICS DIVISION OF WILLOW 
RUN LABORATORIES AND AT COOLEY ELECTRONICS LABORATORY 
OF THE UNlV~RSfTY OF MICHIGAN~ THE lNVtSTIGATIONS 
DESCRIBED INCLUDE THE FOLLOWING: Cl> INTERFEROMETRIC 
DETECTION Of MICR0CRACK51 C2) DETECTION OF DEBONOS IN 
HONEYCOMB SANDWICH STRUCTURES; CJ> REAL~TIME 
MONITORING ·OF STRESS.CORROSION 'CRACKING, ' C~> 
INTERFEROMETRY OF THREE•DIMENSIONAL; REFRACTIVE•INOEX 
FIELDS, c,, MEASUREMENT OF VIBRATIONAL AMPLITUDES: C6> 
HOLOGRAPHit CONTOURING: C7> OPTICAL DETERMl~ATION OF 
RMS SURFACE ROUGHNESS; AND <8> NON•DESTRUCTIVE 
INSPECTION OF SHELL CASINGS AND PROJECTILES• THE 
REPORT ALSO INCLUDES A BRIEF INTRODUCTORY SECTION ON 
HOLOGRAPHY AND HOLOGRAPHIC INTERFEROMETRY AND A BRIEF 
GLOSSARY OF TECHNICAL TERMS FOR THE BENEF'fJ OF READERS 
WHO ARE NOT ACQUAINTED WfTH THIS TECHNIQUE. tAUTHOR> tU> 

82 
\ 

UNCLASSIFIED 



UNCLASSl,-1[0 

A0•7J~ 69J 8/7 
BENDIX RESEARCH LABS SOUTHFtELD MICH 

SEISMIC HOLOGRAPHY roR UNDERGROUND VIEWING~ 

DESCRIPTIVE NOTE: SEMIANNUAL TECHNICAL REPT~ JO APR•Jl 
OCT 71, 
JO NOV 71 27P 
FITZPATRICK,GERALD 

REPTe NOe RL0m6o,o 
CONTRACT: H02100J2; 
PROJe ARPA•lFlO 

. STEINBERG;RONALD Fe l 
L • I 

ARPA ORDER•l,79 

UNCLASSIFIED REPORT 

OESCRIPTO~S: C•STRUCTUR!L GEOLOGY~ STEREOSCOPIC - DISPLAY 
SYSTEMS>, SEISMIC WAVES, UNDERGROUND STRUCTURES, 
FAULTSCGEOLOGY>; SITE SELECTION; 'FEASIBtLITY STUDIES; 

C u ) 

NEVADA CU) 

IDENTl,-IERS: ACOUSTIC HOLOGRAPHY; •SEISMIC HOLOGRAPHY; 
HOLOGRAPHY CU) 

THE OBJECTIVE OF THE RESEARCH PROGRAM IS TO DEflNE A 
PRELIMINARY UNDERGROUND VIEWING SYSTEM BASED ON 
ACOUSTIC HOLOGRAPHY PRINCIPLES THAT IS CAPABLE OF 
DETECTING AND IMAGING ANOMALIES ASSOCIATED WITH A 
SELECTED FIELD 'TEST StTE, 'TASKS ASSOCIATED WITH THt 
PROGRAM INCLUDE TWE SELECTION OF A Fl[LD TEST SITE, A 
THEORETICAL ANALYSIS: A PRELIMINARY SYSTEM DESIGN 
SP.ECl,-YING THE REQU1RE9 EQUIPME~T A~O TECHNIQUES TO 

.CARRY OUT A FIELD TEST, IN ADDITION, HOLOGRAPHtC IMAGE 
ENHANCEMENT TECHNIQUES CAPABLE OF RESOLVING WEAK 
TARGET SIGNALS IN THE ~RESENCE OF STRO~G UNDESIRED 
StGNALS WILL BE STUDIED~ IN THIS REPORT; COVERING THE 
WORK DURING THE FIRST SIX MONTHS OF THE PROGRAM; 
EMPHAStS I~ GIVEN TO 'THE SELECTION OF A FIELD TEST 
SITE ANO STUDIES RELATiNG ·to WEAK SIGNAL ENHANCEMENT 
TECHNIQUES• CAUTHOR> CU) 

I 
I 

I 
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UNCLASSfFtED 

AD•7J~ 9l6 1~/2 11/6 
FOREIGN TECHNOL~GY DIV WRIGHT•PATTERSON AFB OHIO 

NEW POSSIBtLITIES OF NON DESTRUCTIVE TESTING OF TIRES 
BY LASER HOLOGRAPHY, 1: PRINCIPLE HOLOGRAPHY; tU> 

19 OCT 71 lJP SIHORDA;JOSEF I 
REPT, NO, FTO•HC•2J•960•71 
PROJ, AF•lJ69 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: UNEDITED ROUGH DRAFT TRANS, OF 
PLASTlCKE HMOTY A KAUCUK (CZECHOSLOVAKIA> V7 Nil PJJO• 
,,, 1970, 

DESCRIPTORS: C•TIREs; NON•DESTRUCTIVE TESTING>; LASERS, 
TEST METHODS, QUALITY CONTROL; LIFE EXPECTANCY, 
INTERFEROMETERS; CZECHOSLOVAKIA <U> 

IDENTIFIERS: •HOLOGRAPHY; •HOLOGRAPHIC iNTERFEROMETRY; 
TRANSLATIONS CU> 

THE PAPER DESCRIBES THE PRINCIPLE OF HOLOGRAPHY 
TOGETHER WITH THE APPLICATION POSSIBILITIES OF A 
COMBINATION or LASER HOLOGRAPHY WITH INTERFEROMETRY AS 
A NEW METHOD OF NONDESTRUCTIVE 'TESTING IN RESEARCH; 
DESIGN ANO .CONTROL OF RUBBER PRODUCTS; ESPECIALLY OF 
TIRES, CU> 
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UNCLASSIFIED 



UNCLASSIFIED 

A0•7J~ 977 20/9 
NAVAL POSTGRADUATt SCHOOL MONTEREY CALIF 

ELECTR~HYDRODYNAHICS <EHD) RESEARCH, 
. ~ 

DESCRIPTIVE NOTE: FINAL REPT, 1970•71, 
10 DEC 71 . e,P BIBLARz;oscAR I 

REPT, NO, NPS•,7Zl71121A 
PROJ, AJlo-11oe,,,1-A12RO21•O2•OOl 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•PLAS~A MEDIUM; ·ELECTRlf FIELDS>; _ 
<•PLASMA GENERATORS, E~ECTRIC FIELDS>, GAS FLOW, 
TURBULENCE, ANEMOMETERS; INTERFEROMETERS, LASERS; 

C U ) 

THESES, PROGRAHMING<COHPUTERS) CU) 

IDENTIFIERS: •ELECTROHYDRODYNAMICS, 
•ELECTROHYDRODYNAMlC GENERATORS; INTERFEROMETRIC 
HOLOGRAPHY, HOLOGRAPHY CU> 

WORK WITH THE STEAM INJECTOR CONTfNUED DURING THE PAST 
YEAR, THE OEFINITlON OF THE SLIP PARAMETER FOR 
UNSTEADY FLOW HAS BEEN . USED IN CONJUNCTION WITH 
VELOCITY PROFILES MEASURED WITH A HOT WIRE ANEMOMETER 
TO . EVA~UATE THE POTENTIAL ROLE OF EHD (OR EGO) IN 
ANEMOMETRY, A DIRtcr MEASUREMENT OF PA~TICLE SIZE 
<USING HOLOGRAPHlC INTERFEROMETRY> INDICATED THAT 
THERE ARE NO PARTICLES . OF SIZE 0~0001 oR GREATER~ A 
COMPUTER PROGRAM DESCRIBING THE .EHD FLOW HAS BEEN 
WRITTEN, <AUTHOR> (U) 
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UNCLASSIFIED 

Ao-1,, ~,, 17/1 
NAVAL UNDERSEA RESEARCH AND DEVELOPMENT CENTER SAN 
DIEGO CALIF 

VIBRATIONAL ANALYSIS OF THE FLEXING HEAD OF THE BQS•6 
TRANSDUCER• CU> 

DESCRIPTIVE 
APR 71t 

NOV 71 

NQTE: RESEARCH ANO DEVELOPMENT REPTe JAN• 

HUNT,J. T~ IBARACHtD~ IJOHNSONt 
c. I 

REPTe 
PROJe 
TASK: 

NOe NUC•TP•2'9 
SF11•121-,01 ,~o,, 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•SONAR PROJECTORS; EQUATIONS OF MOTION>, 
MATHEMATICAL HODELJ; VIBRATION; PHOTOGRAPHIC 
TECHNIQUES, .LASERS, TRANSDUCERS CU> 

IDENTIFIERS! SONAR TRANSDUCERS; AN/BQS•6; HOLOGRAPHY; 
FINITE ELEMENT ANALYSIS CU) 

THE PURPOSE OF THE WORK IN THIS REPORT WAS TO DEVELOP 
A 'FINITE•ELEMENT MATHEMATICAL HODEL FOR THE EQUATIONS 
OF MOTION THAT ARE RELATED TO THE 8QS•6 TRANSDUCER'S 
FLEXING HEAD, RESULTS SHOWED THAT HOLOGRAPHIC 
INTERFEROMETRY IS AN EXTREMELY SENS[TIVE AND ACCURATE 
EXPERIMENTAL TECHNIQUE . FOR MEASURING THE SHALL 
OISPLACEMtNTS OF VIBRATING SYSTEMS ANO THAT THE 
FINITE~ELEMENT ME1HOD IS AN EXCELLENT yOOL FOR 
THEORETICALLY PREDICTtNG THIS BEHAVIOR, THE FIN[TE• 
ELEMENT ANSATZ PREDICTED ALL MEASURED RESONANT 
FREQUENCIES WITHIN 9 PERCENT, PREDICTED MODE SHAPES 
COULD NOT BE DISTINGUISHED FROM THOSE MEASURED BY 
HOLOGRAPHIC INTERFEROMETRY, (AUTHOR> CU) 
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UNCLASSIFIED 

AD•716 0,1 l~t, 20/6 
WASHINGTON UNIV ST LOUIS MO DEPT OF ELECTRlCAL 
ENGINEERING 

1•0 HOLOGRAM SYNTHESIS FROM 2•0 PICTURES, 

8 SEP 71 1P SOPORl;B~ L, lCHANG;WILLIAM S, 

c. ' CONTRACT: F~~620•69•G•Ol2l 
PROJ, AF•9,,9 
TASK: ,,,,01 
HONITOR: AFOSR TR•72•0196 

UNCLASSIFIED REPORT 

AVAILABILITY: PUB~ IN APPLIED OPTICS; Vl0 Nl2 P2789• 
2790 DEC 71, 

( u ) 

DESCRIPTORS: <•STEREOSCOPIC PHOTOGRAPHY: PHOTOGRAPHIC 
IMAGES>, PHOTOGRAPHIC ·TECHNIQUES; SYNTH~SIS CU> 

IDENTIFIERS: •HALOGRAHS; HOLOGRAPHY ( u ) 

THE AUTHORS DESCRIBE ANOTHER METHOD TO _SYNTHESIZE A 1• 
D HOLOGRAM WITH A PARALLOX Of AN OBJECT FROM A SERIE~ 
OF TRANSPARENCIES :CORRESPONDING 'TO ITS VARIOUS VIEWS, 
THE HO~OGRAM CONSISTS OF SUPERPOSITIONS OF H?L0~RAHS 
OF SUCCESSIVE INDIVIDUAL VIEWS OF THE OBJECT, THIS 
METHOD :CAN BE DIRECTLY EXTENDED ra THE CASE Of MAKING 
J•D HOLOGRAMS FROM 2•D _X•RAY PICTURES_ iN MEDICAL 
APPLICATIONS, (AUTHOR> CU> 
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UNCLAssr,1Eo 

AD•7J6 127 1~12 
AIR FORCE SYSTEMS COMMAND WASHINGTON DC 

PROCEEDINGS OF THE AIR FORCE SYSTEMS COMMAND 1971 
SCIENCE AND ENGINEERING SYMPOSlUM HELD AT THE 
SHERATON•DAYTON HOTEL ~ND WRIGHT-PATTERSON AIR fORCE 
BASE, DAYTON, OHIO, ·,.7 OCTOeER 1971• VOLUME I, CU> 

DESCRIPTIVE NQTE: FINAL REPT!, 
w 

DEC 71 710P WlMER,ARTHUR G, • JRI 
REPT, NO, AFSC•TR•J2•002•VOL•1 

UNCLASSIFIED REPORT 

-SUPPLEMENTARY NOTE: SEE ALSO VOLUME 2, AD•7J6 128, 

DESCRIPTORS: <•AIR ·FORCE RESEARCH; •SYMPOSIA>; 
<•CHEMISTRY; SCIENTIFIC RESEARCH>~ c•PHySICS~ 
SCIENTIFIC RESEARC~,; INTERFEROHET!RS; ·GAS 
CH~OHATOGRAPHY; TELEMETER SYSTEMS; AIRCRAFT; REAL TIME, 
RADAR, LASERS, DOPPLEB SYSTEMS; TRACKING; ijOHING 
DEVICES, LIGHT HOMING, AIR DROP OPERATIONS, 
SEHICONDUCTORS; _STORAGE B~TTERIES; INERTIA~ GUIDANCE; 
PAVEMENTS, _LANDING FIELDS, HEAT EXCHANGERS, UPPER 
ATMOSPHERE, AIR POLLUTION CU) 

IDENTIFIERS: HOLOGRAPHY: CONTROLED CONFiGURE VEHICLES; 
CCV<CONTROLED CONFIGURE VEHICLES)~ CIRISCCOHPLETELY 
INTEGRATED REFERENCE l~STRUHENTATION SYSTEM~, _ 
COMPLETELY INTEGRAtEO REFERENCE JNSTRUMENTATION SYSTEM, 
AlR POLLUTION CONTROL EQUIPMENT CU) 

THE REPORT 15 A COMPiLATION OF PAPERS PRESENTED AT THE 
AIR ,oRCE SYSTEMS COHHA~D 1,11 SCfENCE AND ENGINEERING 
SYMPOSIUM HELD OCTOBER 1971, THE PAPE65 DISCUSS 
TOPICS JNCLUDl~G AIR POLLUTION ~CONTROL, GAS . _ 
CHROMATOGRAPHY, LASER GUIDANCE, REAL TIME TELEMETRY, 
RADAR ELEVATION BlAs; DQPPLER .TRAC~lNG RECEIVERS; 
HOLOGRAM INTERFEROMETRY, ELECTRO-OPTICAL SEEKER 
SYSTEMS; ELECTROMAGNETIC ACCELERATION or GAS; 
COMPLET~LY INTEGRATED REFERENCE lNSTRUMENTATIO~ SYSTEM 
<CIRIS>, RADIATIVE MODELLING OF THE AT~OSPHERE, 
LIGHTWEI~HT HIGH ENERGY BATTERY; AlRQRoP FROM .CARGO 
AIRCRAFT, lNTERCELL PLANAR HEAT PIPE, AlR~IELO 
FOUNDATIONS, VAPORIZATION OF OXIDE SCALES, RADIATION 
EFFECTS IN SlLtCON SEMICONDUCTORS; JNTERFAClNG 
PROBLEMS ON CCV PERFORMANCE, CU> 
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UNCLASSIFIED 

AD•7J6 128 l~l2 
AIR FORCE SYSTEMS COHMAND WASHINGTON DC 

PROCEEDINGS OF THt AIR FORCE SYSTEMS COMMAND 1971 
SCIENCE AND ENGINEERING SYHPOSIUH HELD AT 'THE 
SHERATON-DAYTON HOTEL AND WRIGHT-PATTERSON AIR FORCE 
BASE, DAYTONt OHIO; ,.7 OCTOBER 1971~ VOLUME II~ CUJ 

DESCRIPTIVE NOTE: FINAL REPT~; 
-DEC 71 718P WIMER;ARTHUR G, , JRI 

REPT, NO, AFSC~TR•OO~•VOL•2 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: SEE ALSO VOLUME lt AO•7J6 127, 

DESCRIPTORS: C•AIR FORCE RESEARCH; •SYMPOSIA>; 
<•PHYSICS, SCIE~TtFIC R~SEARCH>; VJDEO SIGNALS; 
INTERFEROMETERS, CRACK PROPAGATION, GYROSCOPES, GAS 
LASERS, REENTRY V.Eij!CLES; NOISE; ~IRCRAFT; HEAT• _ 
RESISTANT HATERIALS, INSEtTlCIDES, DECONTAMINATION, 
OPDAR, ATMOSPHERIC HOTfON, .COMMUNICATION 
SATELLITES<ACTIVE>; IMAGE CONVERTERS; INFRARED IMAGES; 
INTEGRATED ClRcurts; BOMB FUZES; GUIDED HISSlLESCAIA• 
TO•SURFACE> CUJ 

IDENTIFIERS: HOLOGRAPHY; METAL VAPOR LASER$; ION 
LASERS; LlQU10 CRYSTALS: ETHANOLA~INE; 8EH0TE SENSING; 
SRAHCSHORT RANGE ATTACK MISSILES>, SHORT RANGE ATTACK 
MISSILES CU> 

THE REPORT IS A COMPtL~TION OE PAPERS PRESENTED AT THE 
AIR FORCE SYSTEMS COMMAND 1971 SCIENCE AND ENGINEERING 
SYMPOSIUM HELD OCTOBER 1971~ THE PAPERS DISCUSS 
TOPICS INCLUDING: GERT SIMULATION; VIoEO_DATA 
REDUCTION, MECHANICAL IMPEDANCE ·TECHNIQUE, HIGH 
CURRENT PULSE !ESTING OF MICROCIRCUITS: HOLOGRAPHIC • 
INTERFEROMETRY, CRACK PROPAGATION TESTS IN THE F•lll, 
GY~OSCOPE CtNTRIFUGE TEST; BIODYNAMlC MODEL ON SPINAL 
INJURIES FROM EJECTION SEATS; METAL VAPOR .LASERS; 
DISCHARGE IN GAS bASERS; THERMOSTRUCTURAL RESPONSE OF 
REENTRY NOSE TIPS, NOISE LEVELS lN AlRCRAFT1 NEMATIC 
LIQUID CRYSlALS; AIRBORNE "FUZE 'FUNCTION INDICATORS; 
SHORT RANGE ATTACK MISSILE CSRAMJ NAVI~ATION SYSTEM; 
NONFLAMMABLE FIBROUS MATER1ALS 1 ORGANOpHOSPHORUS 
lNSECTlCIDE DECONTAMINANT; .LADAR CLOUD~TARGET 
POLARIZATION DISCRIMINATION; SHEAR•INO~~EO ATMOSPHERIC 
TURBULENCE. X-T PtOTTER ·roR IGLOO WHITE, · HILITARY 
COMMU~ICATIONS SATELLITES; INFRARED IMAGE .CONVERTERS; 
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UNCLASSIFIED 
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AD•7,6 6~1 7/~ 
AEROSPACE RESEARCH LABS WRIGHT•PATTERSON AFB OHIO 

HOLOGRAM INTERFEROMETRY FOR ISOTHERMAL DIFFUSION 
MEASUREMENTS, CU> 

DESCRIPTIVE NOTE: JOURNAL ARTICLE; 
18 HAR 71 7P gECSEY;J~LIUS G, &JACKSON; 
NATHANIEL R, IBIERLEIN~JAMES A, l 

REPT, NO, ARL•71-o,16 
PROJ, AF•702, 
TASK: 702,00 

UNCLASSIFIED REPORT 

AVAILABILITY: PUB, IN JNL, OF PHYSICAL CHEMISTRY; V7' 
N21 P,17~•1176 1971~ 

DESCRIPTORS: C•orFFUSION: •INTERF.EROHETERS,; 
c•SOLUTIONS, DIFFUSJON>~ THERMODYNAMICS: 
CONCENTRATIONCCHEMISTRY>: OPTICAL PROPERTIES C U > 

IDENTIFIERS: •INTERFEROMETRIC HOLOGRAPHY; •HOLOGRAPHY CU> 

THE USE OF HOLOGRAM INTERFEROMETRY FO~ THE. STUDY OF 
ISOTHERMAL DIFFUSION FROM A BOUNDARY ts REPORTED~ THE 
PRINCIPAL ADVANTAGE OF THE METHOD~ _ASIDE FROM THE 
SIMPLICITY OF THE OPTICS; IS THAT THERE IS NO _ NEED FOR 
OPTICAL-QUALITY WINDOWS IN THE DIFFUSION CELL, SINCE 
THE BASE HOLOGRAM CAN eE TAKEN WITH THt CELL FlLLED 
WITH A HOMOGENEOUS SOLUTION; THE REAL•rlME 
INTERFEROGRAM IS FORMED BETWEEN THE RECONSTRUCTED 
HOMOGENEOUS CELL IMAGE AND THE 'CELL IMAGE WITH THE 
DIFFUSION IN PROGRESS~ THUS; ALL CONTRIBUTIONS DUE TO 
OPTICAL RET~RDATION IN THE TEST ·zONE ARE NULLED OUT 
EXCEPT "THOSi PRODUCED BY THE DIFFUSION PROCESS, 
tAUTHOR> CU> 
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UNCLASSlrlED 

AD•7J6 9l6 l~/, 
NAVAL TRAINING DEVICE CENTER ORLANDO rLA 

HOLOGRAPHY• (U) 

DESCRIPTIVE NOTE: TECHNICAL NOT~; 
JAN 72 2,P RODEHANN,ALFRED H• IBREGLIA, 

DENIS Re SHOHON;WINDELL N, I 
REPT, NO, NAVTRADEtCEN•TN•20 
PROJ, NAVTRACEVCEN•1717 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•STEREOSCOPIC PHOTOGRAPHY: REVIEws;; 
PHOTOGRAPHIC TECHNIQUES; LASERS; PHOTOGRAPHIC EQUlPMENT CU) 

IDENTIFIERS: •HOLOGRAPHY; HOLOGRAPHIC INFORMATION 
StORAGE (U) 

A THOROUGH SURVEY IS PRESENTED OF 'THE RALATIVELY NEW 
SCIENCE OF HOLOGRAPHY: . THE SURVEY INCLUDES A SOMEWHAT 
EXTENSIVE SYNOPSIS OF THE HISTORICAL B~CKGROUND OF THE 
SUBJECT, A CLEAR ANO CONCISE DESCRIPTION IS GIVEN OF 
THE PHYSICAL ASPECTS OF HOLOGRAPHY INCLUDING AN 
ANALOGY TO PHOTOGRAPHY: A MATHEMATICAL ANALYSIS IS 
GIVEN OF OFF•AXIS TYPE HOLOGRAMS, EXPERIMENTAL 
APPARATUS IS DISCUSSED AND PHOTOGRAPHS . SHOW ACTUAL 
LABORATORY SETUPS, TH[ REQUIRED :COHERENCE LENGTH OF A 
LASER IS MENTIONED: METHODS OF IMAGE RECONSTRUCTION 
ARE ILLUSTR~TEo: SEVERAL EXAMPLES OF APPLICATIONS ARE 
LISTED ALONG WITH METHODS OF DEPLOYMENT, ONE METHOD 
OF MAKING ,,o DEGREE HOLOGRAMS ts INTRoDUCEDt A 
BIBLIOGRAPHY IS GlVEN or THE HOST ~ECENT TEXT BOOKS 
AVAILABLE ON THE SUBJECT• <AUTHOR) CU> 
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UNCLASSIFIED 

AD•7J7 182 9/2 
ARMY ELECTRONICS COMMAND FORT MONMOUTH NJ 

CHARACTER IDENTIFICATIO N BY HOLOGRAPHY AND COHERENT 
SPATIAL FILTERING~ CU> 

DES~RIPTIVE NOTE: RESEARCH ANO DEVELOPMENT TECHNICAL 
REPT,, 

OCT 71 29P CONSTANTINOU;GEORGE I 
REPT, NO, ECOM•J~9~ 
PROJ, DA•l•H•66270l•A-~8~ 
TASK: l•H•66270l•A•~8~0J 

UNCLASSIFIED REPORT 

DESCRIPTO~S: <•DATA PROCESSING SYSTEMS; CHARACTER 
RECOGNiTION>, <•CHARACTER RECOGNITION; STEREOSCOPIC 
PHOTOGRAPHY>, PATTERN RE,OGNITION; INPUT•OUTPUT 
DEVICES, OPTICAL FILTERS, INFORMATION THEORY, .LASERS CU> 

IDENTIFIERS: •OPTICAL DATA PROCESSING; •HOLOGRAPHIC 
INFORMATION STORAGE; HOLOGRAPHY CU> 

TECHNIQUES OF COHERENT SPATIAL FILTERING FOR CHARACTER 
READING ARE EXAMINED~ ~FOURIER HOLOGRAMS ARE USED AS 
FILTERS, METHODS FOR IMPROVING .CHARACTER SELECTIVITY 
ARE INVESTIGATED, THE PRACTICAL .CONSipERATIONS FOR 
APPLYING THESE TECHNIQUES ARE DISCUSSED AND THE 
ADVANTAGES OF A COHERENT OPTICAL CHARACTER READER OVER 
A CONVENTIONAL ONE ARE LISTED• <AUTHOR> CU> 
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UNCLASSlFJED 

AD•717 190 8/7 
WISCONSIN UNi V HlLWAUKEE DEPT OF GEOLOGICAL SCIENCES 

DEVELOPMENT OF CAPABILITIES OF OPTICAL DIFFRACTION 
ANALYSIS FOR QUANTITATIVELY .COMPARING AND CORRELATING 
ROCK FABRICS AND FABRIC .CHANGES~ (U) 

DESCRIPTIVE NOTES 
71•10 JAN 72, 

ANNAUL TECHNICAL REPT: NO, It 11 JAN 

10 FEB 72 88P 
CONTRACT: H0210001; 
PROJe ARPA•lF10 

PINCUS;HOWARD J~ I 
ARPA ORDER•t,79 

UNCLASSIFtED REPORT 

DESCRIPTORS: C•ROCKCGEOLOGY>; DEFORMATION>; MECHANICAL 
PROPERTIES; TEST EQUIPM!NT; 'TEST METHODS; DIFFRACTION 
ANALYSIS; PHOTOGRAPH?' TECHNIQUES; OPTicAL PROPERTIES; 
QUANTITATIVE ANALYSIS, CORRELATION 'TECHNIQUES CU> 

IDENTIFIERS: •ROCK MECHANICS; HOLOGRAPHY 

PHOTOGRAPHS ANO ACETATE PEELS OF ROCK SPECIMENS 
UNDERGOING DEFORMATION HAVE BEEN 'CONVE~TED TO THEIR 
TWO•OlMENSIONAL FOURIER AMPLITUDE TRANSFORMS BY 
OPTICAL DIF~RACTION, CHANGES IN THE TRANSFORMS 
REFLECT SPATIAL CHANGES IN THE ROCK FABRICS, ~APS OF 
THE TRANSFORMS ASSIST IN THEIR INTERPRETATION, 
TRANSFORMS HAVE ALSO BEEN PRODUCED USING PARTIALLY 
COHERENT LIGHT ANQ A MODIFIED MfSCROSCoPE SYSTEM, 
SUITES OF SPATIAL FILTERS PRODUCED FROM THEORETICAL 
CONSIDERATIONS AND MODIFIED TRANSFORMS HAVE BEEN 

.CONSTRUCTED FOR DIFFERENTIAL ANALYSIS OF THE SPATIAL 
FREQUENCY CONTENT OF INPUT PHOTOGRAPHS: HOLOGRAPHIC 
SUBTRACTION OF ONE TEST INPUT FROM ANOTHER HAS BEEN 
STARTED; LAYING 'TijE FOUNDATION FOR ANOTHER APPROA~H TO 
HAPPING FABRIC CHANGES IN PROGRESSIVE _DEFORMATION, 

C U > 

<AUTHOR> CU) 
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UNCLASSIFIED 

AD•7J7 ,21 201, 20/6 l~/, 
CALIFORNIA INST OF TECH PASADENA DIV OF ENGINEERING 
AND APPLIED SCIENCE 

MODERN OPTICS. 

DESCRIPTIVE NOTE: FINAL REPT~ 1968•1971: 
FEB 72 2,P GEORGE:NICHOLAS IMACA NALLY: 

RICHARD Be ; 
CONTRACT: AF•AFOSR•J~92•68 
PROJe AF•9768 
TASK: 976802 
MONITOR: AFOSR TR•72•DJ72 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED AUG 10; AO• 
717 11,. 

DESCRIPTORS: <•LASER~: •STEREOSCOPIC PHOTOGRAPHY>; 
<•COHERENT RADIATION, NONLINEAR SYSTEMS) t SClENTIFIC 
RESEARCH~ REVIEWS~ ABSTRACTS; OPDAR; AIR POLLUTION; 
HATCHED FlLTERs; ELECTROOPTlcs; OPTICAL MATERIALS; 

( u > 

PHOTOGRAPHIC TECHNIQUES CU) 

IDENTIFIERS: •HOLOGRAPHY; NONLINEAR OPT1cs; HOLOGRAMS; 
LIQUID CRYSTALS; HELIUM NEON LASERS CU> 

THEORETICAL AND EXPERIMENTAL RESEARCH IS BEING 
CONDUCTED IN THE FIELD OF MODERN OPTICS, THE GOAL rs 
TO CONTRIBUTE SOLUTIONS FOR IMPORTANT SPECIFIC 
PROBLEMS IN THE GENERATION, PROPAGATION ; PROPERTIES; 
AND USES OF COHERENT ELECTROMAGNETIC RADIATION, 
RESEARCH ACTIVITIES UNDER AFOSR S~ONSORSHIP ARE 
SUMMARIZED IN THIS FINAL REPORT FOR THE PERIOD FROM 
1968 THROUGH 1971, SUBJECTS OF RESEARCH INTEREST HAVE 
BEEN GROUPED INTO TWO MAIN AREAS: Cl> HOLOGRAPHY AND 

,OPTICAL DATA PROCESSING ANO c2> NONLINEAR OPTICS~ 
SPECIFIC TOPICS IN HOLOGRAPHY AND OPTICAL DATA 
PROCESSING HAVE INCLUDED HOLOGRAPHIC STEREOGRAMS; 
BLURRED IMAGE RESTORATION; REAL TIME RECORDING; ANO 
HATCHED FILTERING, IN NONLINEAR OPTICS _ANO LASERS THE 
STUDIES INCLUDE THE ORfGIN OF THE NONLINEAR REFRACTIVE 
INDEX, INFRARED ABSORPTION ANO FLUORESCENCE, ANO 
SATURATION PHENOMENA tN MAGNETICALLY TUNED LASER 
AMPL1,1ERS. (AUTHOR) cu> 
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UNCLASSIFIED 

AD•7J8 o,o 8/7 
TRW SYSTEMS GROUP REDONDO !EACH CALIF ADVANCED 
TECHNOLOGY STAFF GROUP 

EXPERIMENTAL INVESTIGATION OF FRACTURE OF GRANITE 
UNDER COMPRESSION, CU> 

DESCRIPTIVE NOTE: FINAL REPT~ 10 MAR-20 DEC 71; 
1, DEC 71 79P APRAHAMIAN;ROBERT IO'KEEFE;JOHN 
0, IOVEROYE,KENNETH R~ I 

CONTRACT: H0110J76; ARPA ORDER•1'79 
PROJ, ARPA•1F10 

UNCLASSIFlED REPORT 

DESCRIPTORS: C•GRANlTE;_FRACTUREcMECHA~tCS>l, LA~ERS, 
PHOTOGRAPHIC TECHNIQUES, ROCKCGEOLOGY>e STRESSES, 
INTERFEROMETERS CU> 

IDENTIFIERS: QUARTZlTES: .•HOLOGRAPHY: •ROCK MECHANlCSt 
•INTERFEROMETRIC HOLOG~APHYt COMPUTER AIDED ANALYSIS CU> 

THE APPLICABILITY OF . LASER HOLOGRAPHIC INTERFEROMETRY 
TO STUDY THE DEFORMATIONS OF GEOLOGIC MATERIALS UNDER 
APPLIED STRtSSES WAS INVESTIGATED, . TWO TYPES OF 
GEOLOGlC MATERIALS WERE STUDIED ·• JASPER QUARTZITE ANO 
CHARCOAL GRANITE• TWO HOLOGRAPHIC INTERFEROMETRY , 
TECHNIQUES WERE .EMPLOYED, DOUBLE EXPOSURE HOLOGRAPHIC 
INTERFEROMETRY WAS USED TO STUDY ANO RECORD THE 
DEFLECTIONS OF THE SPECIMENS FROM 0 P,1 TO NEAR• 
FRACTURE, DATA FROM THE DOUBLE EXPOSURE HOLOGRAMS 
PROVIDED RADIAL ANO AXIAL DISPLACEMENTS ALONG THE 
LENGTH OF THE SPEGlMENS~ A COMPUTER ~ROGRAM WAS 
UTILIZED TO DEDUCE THE RADIAL ANO AXIAL STRAINS FROM 
THE HOLOGRA~HIC DATA~ STORED ~EAM HOLOGRAPHIC 
INTERFEROMETRY WAS USED TOGETHER WITH HIGH SPEED 
MOTION PICTURE PHOTOGRAPHY TO RECORD THE DEFLECTIONS 
OF THE SPECIMENS FROM NEAR•FRACTURE TO FRACTURE, 
CAUTHOR> CU> 
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UNCLASSlfl'IED 

AD•7J8 820 20/~ 1~/2 
NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER BETHESDA 
HD 

HOLOGRAPHIC DISPLACEME~T MEASUREMENTS ON A HIGHLY 
SKEWED PROPELLER BLADE, CU) 

AUG 71 2JP 
p. ' 

REPT, NO, NSRDC•J680 
PROJ, · ZR01l•Ol•01 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•PROPELLER BLADES; HYDRODYNAMIC 
CONP'IGURATION.S>: PROPELLERSCHARINE>; INTERFEROMETERS~ 
PRESSURE, TEST FACILITIES; .LOADINGCMECHANICS~; ~ 
RESPONSE, MECHANICAL PROPERTIES, MARINE ENGINEERING, 
LASERS, OPTICAL ANALYSIS; NON•DESTRUCTtvE TESTING CU) 

IDENTIFIERS: •HOLOGRAPHY; SKEWED PRO~~LLERS; PRESSUR£ 
CHAMBERS, •INTERFEROMETRIC HOLOGRAPHY, tNTERP'ERENCE 
,RtNGES CU) 

STATIC DEFLECTIONS WERE MEASURED ON A HIGHLY SKEWED 
MARINE PROP.ELLER BLADE HODEL USING HOLOGRAPHIC 
INTERFEROMETRY~ A SPE~tALLY DESIGNED ~RESSURE "CHAMBER 
WAS USED TO LOAD lHE BLADE HODEL UNDER UNIFORM AIR 
PRESSURE FROM ONE SIDE: THE METHOD THAT WAS USED 'TO 
PREDICT THE THREE•DIMENSIONAL DISPLACEMENTS FR9M THE 
HOLOGRAPHIC FRINGES IS DEVELOPED AND DESCRIBED, THE 
HOLOGRAPHIC DISPLACEMENT RESULTS WERE STUDIED FOR 
FAVORABLE CORRELATION WITH THOSE FR~H A FINITE ELEMENT 
ANALYSIS, CU) 
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UNCLASSIFlED 

A0•7~0 228 17/9 . 
MOORE SCHOOL OF ELECTRICAL ENGINEERING PHtLAOELPHIA 
PA 

PENNSYLVANIA•PRINCETON ARMY AVIONICS RESEARCH PROGRAM, 
MILLIMETER WAVE l~AGE CONVERSION TASK, CU> 

DESCRIPTIVE NOTE: FINAL TECHNlCAL REPT~: 
NOV 71 2ZlP . FARHAT;NABILWH, SBORDOGNA;J, 

GOUD,R, SGUARD,W, R, IJASTRZEMBSKl,J, I 
REPT, NO, 72•10 
CONTRACT: OA•28-o~>-AMC•02~11CE> 
PROJ, DA•l•H•l62202•A•219 
MONITOR: ECOM 02~11•2' 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•RADAR SIGNALS; IMAGE CONVERTERS>, 
<•RADAR IMAGES; STEREOSCOPIC DISP.LAY SYSTEMS>; <•RADAR 

.EQUIPMENT, AIRBORNE>; f•MILLIMETER WAVES~ IMAGE 
CONVERTERS>; COHERENT RADIATION; OPTICAL IMAGES; TARGET 
RECOGNITION, RADAR TARGETS; SIGNAL•TO•NQISE RATIO; 
FOURIER ANALYSIS; LANDING AIDS~ HELICOPTERS CU> 

IDENTIFIERS: HOLOGRAPHY: HOLOGRAPHIC INFORMATION 
STORAGE, AVIONICS CU) 

THE RESULTS OF AN EXTENSIVE STUDY OF MJLLIHET~R WAVE 
IMAGE CONVERSION AND HOLOGRAPHY ARE PRESENTED, 
EXPERIMENTS SUPPORTED BY THEORY ANO PRACTICAL 
CONSIDERATIONS SHOW THAT THE HOLOGRAPHIC APPROACH 'TO 
MILLIMETER WAVE COHERENT IMAGING; OESPfTE ITS RELATIVE 
COMPLEXITY; IS SUPERIOR ·To THE DIRECT IMAGING APPROACH 
BASED ON THE IMAGING P~OPERTlES OF MILLIMETER WAVE 
LENSES OR OTHER OPTICS, . IN PARTICULAR THE RESULTS 
OBTAINED WITH A HOLOGRAPHIC IMAGING SYSTEM EMPLOYING 
SYNCHRONOUS DETECTION JN CONJUNCTION WITH AN 
ELECTRONICALLY SYNTHESIZED REFERENCE CESR> TO OBTAIN A 
M~PPING OF THE PHASE DISTRIBUTION OF THE OBJECT 
WAVEFRONT OVER THE HOLOGRAM RECORDING APERTURE ARE 
QUITE fNCOURAGING~ . cAUTHOR> CU) 
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UNCLASSffl'IED 

A0•7~0 816 1711 201, 
BENDIX RESEARCH LABS SOUTHFlELD MICH 

UNDERWATER VIEWING SYSTEM USING SOUND HOLOGRAPHY~ CU> 

DESCRIPTIVE NOTE: FINAL TECHNICAL REPT~ 1 MAY 68•11 JAN 
72, 

APR 72 _ 76P ICEATING,P• N~ lKoPPELHANN;R~ I 
STEINBERG,R, fl'. I 

REPT. NO. RLD•61~0 
CONTRACT: N0001~-68•C-OJJ8 
PROJe NR•26l•170 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: ALSO INCLUDES ENVELOPE OF PHOTOS, 

DESCRIPTORS: <•SONAR EQUIPMENT, STEREOSCOPIC DISPLAY 
SYSTEMS>; c•UNDERWATER SOUND; OPTICAL IMAGES>; 
c•STERE0SCOPIC DISPLAY SYSTEMS~ •LASERS); UNDERWATER 
SOUND EQUIPMENT; ELECTRONIC EQUIPMENT; pOTASSiUH 
COMPOUNDS, _PHOSPHAIES; D§UTERATED COMPOUNDS; 
MODULATORS, TEST METHODS, TARGET RECOGNITION, 
PHOTOGRAPHS CU) 

IDENTIFIERS: •HOLOGRAPHY; •ACOUSTIC HOLgGR~PHY~ SIGNAL 
PROCESSING; POTASS?UM DIHYDROPHOSPHATES, OPTICAL 
MODULATORS CU) 

A FEASIBILITY STUDY ANO PROTOTYP.E SYSTEM DEVELOPMENT 
FOR AN UNDERWATER VIEWING SYSTEM BASED ON ACOUSTIC 
HOLOGRAPHIC PRINCIPLES WAS INITIATED~ THE OBJECTlVE 
WAS TO STUDY VARIOUS RECEIVING ARRAY CONFIGURATIONS 
ANO CONSTRUCT A MODULAR PROTOTYP.E 'SYSTEM TO EVALUATE 
THE CAPABILITIES OF HOLOGRAPHlC CONCEPTS• IN 
PARALLEL, THE DEV,LOPMENT OF A SYSTEM FOR REAL•TIHE 
OPTICAL RECONSTRUCTION OF SAMPLED HOLOGRAMS WAS 
INITIATED, THE REPORT PRESENTS A $UMM~RY OF THE 
PROGRAM ACTJVtTiES FROM ITS INCEPTION IN 1968 TO ITS 
COMPLETION IN 1971, ACCOMPLISHMENT$ INCLUDE COMPLETION 
OF THE DESIGN AND CONS~RUCTION OF THE ~NDERWATER 
VIEW I NG SYSTEM AS WELL AS THAT 'FOR 'THE COHERENT LIGHT 
AREA MODULATOR~ EXPERIMENTAL VERfFlCATION OF THE . 
SYSTEM'S OPERATIONAL CAPAB1LIT1E5 WAS ALSO .COMPLETED• 
THIS INCLUDES THE GENERATION OF HOLOGRAMS USING THE 
UNDERWATER VIEWING SYSTEM ANO VARIOUS TARGET 
CONFIGURATIONS; AND THE RECONSTRUCTION . OF 'THESE . 
HOLOGRAMS USING THE COHERENT LIGHT AREA MODULATOR, 
(AUTHOR, CU> 
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UNCLASSlFIED 

AD•7~1 067 20/~ li/, 
NAVAL POSTGRADUATE SCHOOL MONTEREY CALIF 

THE APPLICATION OF HOLOGRAPHIC INTERFEROMETRY TO THE 
DETERMINATION OF THE FLOW FIELD ~ROUND A RIGHT 
CIRCULAR CONE AT ANGLE OF ATTACK. cu, 

DESCRIPTIVE NQTEI tECHNICAL RE~T., 
DEC 71 1,6P COLLlNS,DANtEL J~ fJAGOTA;RAVl 

C • I 
REPT. NO. NPs-,1co1.111lA 
PROJ. A)l0•Jt0A1J,l•A1lR0l0•0J•0l 

UNCLASSIFIED REPORT 
V 

SUPPLEMENTARY NOTE: SUPERSEDES REPORT DATED DEC 70, AD• 
721 ,~,. 

DESCRIPTORS: <•FLOW VISUALIZATION; •STEREOSCOPIC 
PHOTOGRAPHY>, <•CONICAL BODIES; FLOW FIELDS,, ANGLE OF 
ATTACK, INTERFEROHtTERS; SHOCK WAVES; 
PROGRAMMlNG<COMPUTERS i : EQUATIONS OF MOTION: "THESES <U) 

IDENTIFIERS: •INTERFEROMETRIC HOLOGRAPHY, •HOLOGRAPHY cu, 

THE SUCCESSFUL APPLICATION OF HOLOGRAPHY TO THE STUDY 
OF THREE DIMENSIONAL ' FLOW FIELDS DUE TO PHASE OBJECTS 
HAS BEEN REPORTED IN THE LITERATURE. THE PRESENT 
REPORT EXTENDS THIS TECHNIQUE TO THE STUDY OF DENSITY 
FIELDS AROUND OPAQUE BODIES AS WOULD NpRMALLY BE 
ENCOUNTERED IN WINO TUNNEL EXPERIMENTS. THE DENSITY 
FIELD AROUND A 10 DEGREE HALF•ANGLE CONE AT %ERO AND 
TEN DEGREE ANGLE OF ATTACK HAS BEEN INVESTIGATED BY 
MtANS OF THt FINITE FRINGE ,HOLOGRAPHIC INTERFEROMETRY~ 
THE THREE DIMENSIONAL DENSITY FIELD O~TAINED "FROM THE 
REDUCTION OF THE INTERFEROGRAHS WAS FOUND TO AGREE 
WITH THAT OBTAINED FROM AN ANALYTICAL SOLUTION OF THE 
GOVERNING EQUATJONSe (U) 
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UNCLASSIFIED 

AD•7~2 07~ 9/J 
OFFICE OF NAVAL RESEARCH ARLINGTON VA 

ELECTRONICS TECHNOLOGY IN JAPAN; ( u ) 

18 APR 72 27P FROMAN;JAY l 
REPT, NO, ONR•Jt 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•ELECTRONICS; •JAPAN>; EL~CTRONlC 
EQUIPMENT~ l~DUSTRtES; INFRARED D~TECTORS, CHARACT~R 
RECOGNITION, ULTRASONlC RADIATION, SUPERCONDUCTORS, 
DATA STORAGE SYSTEMS ; LIGHT COMMUNICATION SYSTEMS; 
LASERS, SEMICONDUCTORS; FERROELECTRIC CRYSTALS CU> 

. - -
IDENTIFIERS: SIGNAL PROCESSING, LIQUID CRYSTALS, GUNN 
DIODES, AMORPHOUS SEMICONDUCTORS; CHEMICAL 
VAPORDEPOSITION; HOLOGRAPHY CU> 

THE REPORT .COVERS A eRiEF LIAISON VISIT TO JAPANESE 
INDUSTRIAL LABORATORIES TO OBTAIN A BROAD COVERAGE OF 
RECENT eROGRESS IN FIE~DS su;H AS MICROWAVES; ELECTRON 
PHYSICS, COMPUTER COMPONENTS, SEMICONDUCTOR~, AND 
ELECTRON DEVICES IN GENERAL, (AUTHOR> CU> 
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UNCLASSf'-lED 

AD•7~2 1~9 2016 
STANFORD UNIV CALI'- STANFORD "ELECTRONICS LABS 

INCREASING THE DYNAMIC RANGE OF COHERENT OPTICAL 
FILTERS BY MEANS OF MODULATING GRATINGS. CU> 

DESCRIPTIVE NQTEI TECHNICAL RE~T~; , . 
HAR 72 ~6P ·GOODMAN,Je W. ISTRUEBlN,He Be I 

REPTe NOe SU•SEL-72•006; TR•6~11•1 
CONTRACT: N0001~•61•A•0112•00~~; N0001~-67•A•0112•0021 
PROJ. su-,~18 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•OPTICAL FILTERS, 
PERFORMANCECENGINEERING>>; MATHEMATICAL MODELS; OPTICAL 
PROPERTIES, COHERENT RADIATION; DATA PROCESSING 
SYSTEMS, TRA~SFER FUNCTIONS CU> 

IDENTIFIERS: HOLOGRAPHY 

THE AUTHORS REPORT ON A NEW METHOD FOR INCREASING THE 
LINEAR DYNAMIC RANGE OF COHERENT OPTICAL SPATIAL 
FILTERS, ·wlTH SPECIAL REFERENCE TO HOLOGRAPHIC IMAGE 
DEBLURRING ~lLTERS~ THEORY; COMPUJER SIMULATIONS AND 

( u ) 

EXPERIMENTAL RESULTS ARE PRESENTED. CAUTHOR> CU> 
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UNCLASSIFIED 

AD•7~2 619 20/~ 1~1, 201, 
ADVISORY GROUP FOR AEROSPACE RESEARCH AND DEVELOPMENT 
PARIS <FRANCE> 

LASER TECHNOLOGY IN AERODYNAMIC MEASU~EMENTS~ 

DESCRIPTIVE NOTE: LECTURE SERIES; 
MAR 72 2,6P PANKHURST;R• C, 

REPT. NOe AGARD-L5•~9 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: NATO FURNIS~ED, PR~SENTEO AT VON 
KARMON INST. FOR F~ulo DYNAMICS, t~-18 JUN 71• 

DESCRIPTORS: <•AERODYNAMICS, •SYMrOSIA>; <•LASERS; _ • 
AERODYNAMICS>, COHERENT RADIATION, "ELOW VISUALIZ&TION, 
FLOW FIELDS, HIGH•SPEED PHOTOGRAPHY, MEASUREMENT, WIND 

( u ) 

TUNNELS CU> 

IDENTIFIERS: •HOLOGRAPHY 

5CONTENTS: AN INTRODUCTION TO THE LASERI PRINCIPLES 
OF HOLOGRAPHY& MATHEMATICAL METHODS lN COHERENT 
OPTICAL SYSTEMS ANALYSISI EFFECTS OF COHERENCE ON FLOW 
VISUALIZATION METHODSI AERODYNAMIC HOLOGRAPHY& 
EXPERIMENTAL HOLOGRAPHYI CHARACTERISTICS OF DIELECTRIC 
HOLOGRAMSI APPLICATIONS OF PULSED LASER HOLOGRAPHY& 
LASER BEAM PROBING FOR AERODYNAMIC _FLOW "FIELD 
ANALYSISI THE LASER lN HlGH SPEED PHOTOGRAPHY; LASER 
HETROLOGYI APPLICATION OF DUEL SCATTER LA~ER DOPPLER 

C U > 

VELOCIHETER$ FOR WIND TUNNEL MEASUREMENTS. cU> 

~00 i~ 

UNCLASSlFIED 



UNCLAss1,1ED 

AD•7~2 710 l~/, . 
FOREIGN TECHNOLOGY DIV WRIGHT•PATTERSON AFB OHIO 

SOME NEW APP.LlCATIONAL ~OSSlalLtTl!S OF HOLOGRAPH; CU) 

l MAR 72 17P REICHHANN;s. I 
REPT. NO. FTD•Hr-2,-12aa-11 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: EDITED TRANS ~ o, Hl~ITA£RTECHNIK 
cEAST GERMANY! N6 P2~9•2'2 1970; BY J~ STOCK• 

DESCRIPTORS: C•STEREOSCO~tc PHOTOG~APHY; REYIEws,; DATA 
STORAGE SYSTEMS; PHOTOGRAPHIC FlLH, STEAE0SC0PtC 
DISPLAY SYSTEMS; TELEVISION DISPLAY SYSTEMS; 
MICROSCOPES, HIGH-SPEED CAMERAS; RADAR EQUIPMENT; EAST 
GERMANY CU> 

IDENTIFIERS: •HOLOGRAPHY; TRANSLATIONS; HOLOGRAPHIC 
INFORMATION STORAGE; MICROWAVE HOLOGRAPHY CU> 

. . 

THE REPORT DISCUSSES POSSIBLE APPLICATIONS OF 
HOLOGRAPHY IN THE FOLLOWING AREAS: HOLOGRAPHIC HASS 
STORAGE& HOLOGRAPHIC FILM RECORDING& HQLOGRAPHlC 
TELEVISION& HOLOGRAPHIC X•RAY MtCROSCOPEI HOLOGRAPHIC 
SUPERSONIC 'AHERAI HiGH FREQUENCY HOLOGRAPHYI SLANT 
SIGHT RADAR HOLOGRAPHY~ CU> 
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UNCLASStFlED 

AD•7~J 098 201, 
lNSTtTUTE FOR DEFENSE ANALYSES ARLINGTON VA JASON DIV 

REPORT OF THE 1971 JASON LASER SUMMER STUDY, VOLUME 
1, RECOMHENDATtONS AND CONCLUSIONS; CU) 

AUG 71 J~P WATSON;KENNETH lCASE;l~NNETH I 
OASHEN,ROGER &KRO~L;NORMAL IRUDERHAN;HALVIN I 

REPT, NO, S•J91•1 
CONTRACT: DAHC1J•61•G•0011 
MONITOR: IDA/HQ 71•11167•1 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•LASERS; SCIENTIFIC RESEARCH>; SAFETY; 
MEDICAL RESEARCH; RADtOBtOLOGy~ CHEMICAL INDUSTRY; 
THERMONUCLEAR REAC'-JONS; LIGHT COHM~NICATION SY~TEHS; 
AIR POLLUTION, LAB0RAt0Rl EQUIPMENT, GEOPHYSICS, · _ 
STEREOSCOPIC PHOTOGRAPHY, METEOROLOGICAL INSTRUMENTS, 
DATA STORAGE SYSTEMS; MANUFACTURING METHODS; 
SPECTROSCOPY, ASTROPHYSICS; REVIEWS; SYMPOSIA CU> 

IDENTIFIERS: .LASER RADIOBIOLOGY; LASER RADIATION 
PROTECTION, HOLOGRAPHY; HOLOGRAPHIC INFORMATION 
STORAGE, LASER INTERFEROMETERS; LASER SPECTROSCOPY CU> 

ALL POTENTIAL USES OF LASERS; CIVIL ANO MILITARY; ARE 
REVIEWED: MEDICINE AND BIOLOGICAL RESEARCH, CHEMICAL 
PROCESSING, INITIATION OF CONTROLLED .THERMONUCLEAR 
REACTIONS; .COMMUNICATIONS; POLLUTANT D~TECTlON AND 
MONITORING, GEOSClENCE APPLICATIONS; HOLOGRAPHIC 
APPLICATIONS, MANUFACTURING AND RELATED PROCESSES; AND 
BASIC RESEARCH~ RECOMMENDATIONS ARE HADE CONCERNING 
FEDERAL ENCOURAGEMENT; FUNDING; AND COORDINATION OF 
FURTHER EFFORT IN THESE AREA AND IN ,LASER TECHNOLOGY 
AND DEVICE DEVELOPMENT: CAUTHOR> CU) 
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UNCLASSl'-IED 



UNCLASSlF'IED 

AD•7~J 110 7/~ 1~/2 
A 1 R FORCE AERO PRC,PUL5 I ON .LAB WR I GHT•ii ATTERSON AFB 
OHIO 

DETERMINATION OF' SILVER PERCHLORATE Dt,rustON 
COEFFICIENT BY HOLOGRAPHIC INTERFEROMETRY. 

DESCRIPTIVE NOTE: FINAL REPT~; 
HAR 72 ,2P KERR,ROBERT Le I 

REPTe NOe AFAP L•TR•71•27 
PROJ. AF•Jl~, 
TASK: Jl~,22 

UNCLASSIFIED REPORT 
- -DESCRIPTORS: <~SILVER COMPOUNDS, OtF'FUS10N>, _ 

<•ELECTROLYTES, •DIFFUSION>, c•ELECTROCHEMISTRY, 
DIFFUSION>; INTERFEROMETERS, cOHERENT_RADIATION; HEAT 
OF ACTIVATION, BATTERIES+ COMPONENTS, ELECTROLYTIC 
CELLS, SOLUTIONS; CONCENTRATIONCCHEHISTRY>; 

'u, 

STEREOSCOPIC PHOTOGRAPHY CU) 

IDENTIF[ERS: •INTERFEROMETRIC HOLOGRAPHY~ HOLOGRAPHY; 
•SILVER PERCHLORATEs; SILVER CELLS; BATTERY 
ELECTROLYTES CU> 

HOLOGRAPHIC INTERFEROMETRY WAS USED TO . FIND 
CONCENTRATION GRAeIENTS IN THE E~ECTROLYTE OF A 
SlLVER•SIL~ER PERCHLORATE•SlLVER ELECTROCHEMICAL CELL• 
THESE GRADltNTS WERE 'THEN USED AS THE BASIS FOR 
CALCULATION o, 'THE DfFF'USION COEFFICIENT ANO THE . 
ACTIVATION .ENERGY FOR SILVER IN SILVER PERCHLORATE. 
BASED ON AN ARRHtNIUS ~LOT OF THESE VALUES; THE 
ACTIVATION ENERGY REQUIRED FOR DIFFUSION WAS FOUND~ 
THE OBJECT OF THE WORK DESCRIBED WAS TO DETERMINE THE 
.APPLICABILITY OF ELECTROCHEMICAL H9L0GRAPHIC 
INTERFEROMETRY TO BATTERY RESEARCH. THE LIMITATIONS 
ON THE PROCEDURE WERE EVALUATED AND IT WAS .CONCLUDED 
THAT THE HEfH-00 .COULD BE USED TO DETER~INE DIFFUSION 
COEFFICIENTS AT .ELECTROLYTE CONCENTRATIONS OF' .LESS 
THAN 1 MOLAR AND WITH CURRENTS OF LESS THAN, HA/SQ 
CM, IT WAS DETERMINED THAT THE METHOD CAN BE USED AS 
AN EARLY SCREENING PROCEDURE TO EVALUA+E NEW 

.ELECTROLYTtS SUCH AS THOSE INTENDED FOR USE lN LITHIUM 
BATTERIES WHERE CONCENTRATIONS ARE CHARACTERISTtCALLY 

.LOWe CAUTHOR> (U) 

( 
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UNCLASSIFIED 



II 

UNCLASSIFIED 

AD•7~J 777 l~/, 
LAVAL UNIV QUEBEC LABORATOIRE D'OPTIQUE ET 
HYPERFREQUENCES 

RANDOM BIAS HOLOGRAMS; 

18 OCT 71 ARSENAULT;H, H, 

UNCLASSIFIED REPORT 

AVAILABILITY: PUB~ IN OPTICS .COMMUNICATIONS; V~ N~ 
P267•270 DEC 71~ 

DESCRIPTORS : <•STEREOSCOPIC PHOTOGRAPHY: PHOTOGRAPHIC 
TECHNIQUES>, .LASERS; otFFUSERs; PHOTOGRAPHIC IMAGES; 

C U > 

CANADA - (U) 

IDENTIFIERS: •HOLOGRAPHY 

TO HAKE HOLOGRAMS OF THREE•DIMENSIONAL DIFFUSE 
OBJECTS; THE CONVENTJONAL TECHNIQUE .CO~SISTS OF 
ILLUMINATING THE ,HOTOGRAPHIC PLATE WITH A UNIFORM 
REFERENCE BEAM ·THAT 1S MODULATED BY THE LIGHT 
REFLECTED FROM THE OBJECT, THIS SET.UP REQUIRES A 
NUMBER OF BEAM SPLITTERS; BEAM EXPANDERS; PINHOLE 
FILTERS AND MIRRORS, IF INSTEAD OF A UNIFORM 
REFERENCE BEAM; A REFERENCE BEAM HAVING .LARGE RANDOM 
VARIATIONS OF AMPLITUDE FROM POINT TO POINT IS USED; 
IT IS STILL POSSIBLE UNDER CERTAIN CONOlTIONS TO 
RECONSTRUCT THE OBJECT FROM THE HOLOGRAM• A METHOD IS 
DESCRIBED FOR MAKING HOLOGRAMS OF THRE~•DIMENSIONAL . 
OBJECTS USING ONLY A LASER, ONE MIRROR, ONE DIFFUSER, 
AND A PHOTOGRAPHIC PLATE, SUCH .HOLOGRAMS MAY BE _ 
RECONSTRUCTED WI TH A PO I NT SOURCE IN 'THE USUAL MANNER, 
AND THE QUA~lTY OF THE JMAGE IS CO~PARABLE TO THAT 

( u ) 

FROM ORDINARY HOLOGRAMS, CAUTHOR> CU> 

/'O~ :1. ,) 

UNCLASSIFlED 



AD•7~J 991 l~/~ l~/2 
NATIONAL MATERIALS ADVISORY BOARD CNAS.NAE> 
WASHINGTON DC 

TESTING FOR PREDICTION o, _MATERIAL PER,ORHANCE IN 
COMPONENTS ANO STIUCTUR[Se CU> 

DESCRIPTIVE NOTE: FINAL REPT~ 
HAY 72 tJ,P 

REPTe NOe NHAB•288 
CONTRACT: DA-~9-oa,-osA•JJJl 

UNCLASSIFIED REPORT 

DESCRIPTORS: «•RELIABILITY; TEST HETHODS>t NON• 
DESTRUCTIVE TESTIN§; PREDICTIONS; CORROSION; 
F.ATIGUECMECHANtcs,. LIFE EXPECTANCY, .ELECTRIC 
INSULATION~ ALLOYS; ABSTRACTS; REPORTS cU> 

IDENTl,IERS: .LtFE TESTS; HOLOGRAPHY CU> 

A SURVEY HAS BEEN HADE OF PROBLEMS OF TESTING 
MATERIALS TO PREDICT ' THEIR P.ERFORHANCE IN COMPONENTS 
AND STRUCTURES~ THE VIEWPOINT IS THAT OF THE DESIGNER 
AND THOSE WHOM HE SERVES, THE REPORT DISCUSSES ·THE 
ROLE OF TESTING IN ARRIVING AT DES~GN OECl510NS~ THE 
REPORT GIVES CHEC~LISTS AND OTHER PRACTICAL HINTS 'FOR 
DECIDING WHEN TO TEST ANO WHEN TESTING COULD BE 
SUPERF.LUOUS, APPENDICES FURNISH USEFUL REFERENCE AND 
INSTRUCTIONAL MATERIAL~ (AUTHOR> CU> 

~07 )._ 

UNCLAss1,1E0 



UNCLAss1,1ED 

AD•7~~ 072 l~/2 17/9 
GENERAL DYNAMICS SAN DIEGO CALI, ELECTRO DYNAMIC DIV 

MICROWAVE HOLOGRAPHY ,oR RADOME ANALYSIS, 

DESCRIPTIVE NOTE: ·r1NAL REPl~ JAN 7l•MAR 12: 
HAR 72 82P ROPE~E, L~ IHAYWARD;R, A, I 

TRICOLES,G, I 
REPT, NO, R•71•01••~ 
CONTRACT: N00019•71-c-oo,, 

UNCLASSl,1ED REPORT 

DESCRIPTORS: C•NON•DESTRUCTIVE TESTING; STEREOSCOPIC 
PHOTOGRAPHY>; C•RADQMES; NON•DESTRUCTl~E TESTING>; 'TEST 
METHODS, MICROWAVES, ANTENNA APERTURES, SPECTRUM 

C U l 

ANALYZERS CU> 

IDENTIFIERS: •MICROWAVE HOLOGRAPHY, HOLOGRAPHY 

THE REPORT DESCRIBES WORK TOWARD THE DEVELOPMENT OF 
MICROWAVE HOLOGRAPHY AS A DIAGNOSTIC METHOD ·,oR 

( u , 

RADOHES, ANTENNAS; AND WAVE PROPAGATION, CAUTHORl CU> 

WR 

UNCLASSI,IED 



UNCLASSIFIED 

AD•7~, Ol, 17/7 _ 
RCA ADVANCED TECHNOLOGY LABS BURLINGTON H4SS , 

.HOLOGRAPHIC MULTIGOLOR MOVING HAP DISPLAY tLABORATORY 
MODEL>• CU> 

DESCRIPTIVE NOTE: FINAL REPT~ . l 'F'EB 71~:JO JUN 7l; 
JUN 72 ll~P BURTON,GARDNER T. lCLAY,BURTON 

Re IGORE;DOUGLAS A~ IPERRETTA;LOUIS A~ JTETREV;RONALD 
E • I 

CONTRACT: N62l69•71•C•DlJ~ 

UNCLAS51F[E0 REPORT 

DESCRIPTORS: <•STEREOSCOPIC DISPLAY SYSTEMS; DESIGN>~ 
<•NAVAL AIRCRAFT; •NAVIGATIONAL AIDS>; GAS LASERS; DAT~ 
stORAGE SYSTEMS; MAP -~ROJECTloN; lNFORHATION RETRIEVAL, 
PHOTOGRAPHIC RECORDING SYSTEHs; STEREOScOPIC 
PHOTOGRAPHY CU> 

IDENTIFIERS: HOLOGRAPHY: HOLOGRAMS; HOLOGRAPHIC 
INFORMATION STORAGE; •MOVING HAP DISPLAYS CU> 

HIGH PERFORMANCE ~ I RCRAFT PRESENT "THE P.ROBLEH OF 
PROVIDING NAVIGATIONAL INFORMATION TO A PILOT (OR 
NAVIGATOR> JN A QUICK; CLEAR ANO CONCISE MANNER~ THIS 
REQUIREMENT HAS LtD TO THE DEVELOPMENT OF THE CONCEPT 
OF THE HOV I NG MAP O I SPLAY ·• FOR USE IN THE COCti:P tT OF 
AN AIRCRAFT• WHICH IS DRIVEN DIRECTLY BY rHE 
AIRCRAFT'S NAVIGATIONAL .EQUIPMENT• THIS REPORT 
DESCRIBES WORK ACCOMPLISHED DURING THE COVRSE OF A 
ONE•YEAR PROGRAM TO DESIGN AND CONSTRUCT A .LABORATORY 
DEMONSTRATION MODEL OF A MOVING MAP DISPLAY SYSTEH; 
USING A CONCEPT WHICH EMPLOYS HOLOGRAPHIC STORAGE AND 
DISPLAY TECHNIQUES~ THIS EXPLORATORY PROGRAM WAS THE 
SECOND IN A PROPOSED SERIES OF PROGRAM$ tE~DING TO THE 
GENERATION OF AN ADVANCED MOVING HAP DtSPLAY SYSTEM, 
<AUTHOR> 

109 

UNCLASSIFIED 
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UNCLASSIFIED 

A0•7~, 710 1119 1~/2 
NAVAL SHIP RESEARCH ANO DEVELOPMENT CENTER ANNAPOLIS 
HD 

THERMOGRAPHlC TECHNIQUES FOR INSPECTION OF BABBITTED 
BEARINGS. CU> 

DESCRIPTIVE NOTE: RESEARCH ANQ OEVELOPHENT~REPT,; 

JRI 
REPT. 
PROJ. 
TASK: 

JUL 72 19P DICKEY,JOE IBREScIA,NICHOLAS , 

NO• NSRDC-28•12~ 
SF,1,~•1009 ,,,,a 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•JOURNAL BEARINGS; NON-DESTRUCTIVE 
TESTING); <•NON-DESTRUCTIVE TESTING; IN;RARED 
RADIATION,; NAVAL .EQUIPMENT, INFRARED PHOTOGRAPHY; 
BONDING, STEREOSCOPIC PHOTOGRAPHY; DE,ECTSCHATERIALS>; 
ULTRASONIC RADIATION CU> 

IDENTIFIERS: BEARING ALLOYS, HOLOGRAPHY; ULTRASONIC 
TESTS CU) 

THE REPORT DESCRIBES THE INVESTIGATION OF SEVERAL 
THERMOGRAPHIC <INERARED> TECHNIQUES ANO THEIR 
APPLICABILITY TO THE DETECTION OF UNBONDED AREAS IN 
BABBITTED BEARINGS. STANDARD DEFECT SAMPLES WERE 
PREPARED WITH FILMS OF OIL AND GREASE BETWEEN LAYERS 
OF BABBITT AND STEEL~ THESE SAMPLES WERE 
SYSTEMATICALLY INVESTIGATED BY "TECHNIQUES DESIGNED TO 
<1> DETECT A 'THERMAL SHADOW' IN AN ARRANGHENT _ 
PROVIDING AN EQUl~IBRtUM HEAT FLUX THROUGH THE SAMPLE, 
OR <2> DETECT DIFFERENCES IN THE TIME REQUIRED FOR 
DIFFERENT AREAS OF THE SAMPLE TO DISSIPATE AN IMPULSE 
OF HEAT. THE RESULTS INDICATE THAT SEVERAL TECHNIQUES 
ARE CAPABLE OF DETECTING UNBONDED AREAS AND THAT A 
TECHNIQUE OF. MEASWRING THE RETURN OF THE SAMPLE 
SURFACE TO .EQUILIBRIUM TEMPERATURE FOLLOWING A THERMAL 
IMPULSE WAS MOST SENSITIVE TO THE SAMPLE DEFECTS. A 
DESIGN WAS DEVELOPED TO IMPROVE THE TECHNIQUE. SOME 
ULTRASONIC TEST RESULTS AND SOME TIME•AVE~AaEo 
INTERFERENCE HOLOGRAMS ARE ALSO PRESENTED• CAUTHOR> (U) 

' ~ 0 LL 

UNCLASSlr.IED 



UNCLASStrlED 

AD-7~, 968 9/J 
TEXAS UNIV AUSTIN ELECTRONICS RESEARCH CENTER 

TEXAS BiANNUAL OF ELECTRONICS RESEARCH NUMBER l~~ CU> 

DESCRIPTIVE NOTE: INTERIM REPJ• 1 APR•,o SEP 71; _ . 
1, NOV 71 ,1~P OOUGAL,ARWIN A• lLAINIOTIS,De Ge 
IFRIEDRICH,O• M~ ; JRI 

CONTR.CT: ,~~•2O-11-c-O0,1 
PROJe AF•~7,& 
MONITOR: AFOSR TR•72•0~7, 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: REPORT ON THE 'JOINT SERVICES 
ELECTRONICS ·PROGRAM. SEE ALSO AD-709 •~'• 

DESCRIPTORS: C•ELECTRONICS, ARHEO FORCES RESEARCH); 
REVIEWS, MEDICAL RESEARCH, DATA PROCESSING SYSTEMS, 
ADAPTIVE CONTROL SYSTEMS; PLASMA ·PHys1cs; LASERS; §OLIO 
STATE PHYSICS, MAGNETO•OPTIC EFFECT, · MAGNETOMETERS, 
ELECTROMAGNETIC WAVES; THIN rtLM STORAGE DEVICES; 
BOUNDARY VA~UE PROBLEMS: AUTOMATA; NONLiNEAR SYSTEMS; 

.CRYOGENICS CU) 

IDENTIFIERS: BIOENGINEERING, INFORMATION SYSTEMS; 
QUANTUM ELECTRONtcs; NONLINEAR FILTERING; NONLINEAR 
ESTIMATIO~, •CONTROL THEORY, QIGITAL ·FILTERS, JQSEPHSON 
JUNCTIONS, PLASMA DIAGNOSTlCS 1 AUTOMAT.A THEORY, TWO 
POINT BOUNDARY VALUE PROBLEMS, HOLOGRAPHY, CHEMfCAL 
VAPOR DEPOSITION CU> 

RESEARCH TO~ICS IN PROGRESS; RECENT FINDINGS; AND 
FUTURE PLANS IN THE AREAS OF BIO-MEDICAL ELECTRONlCSI 
INFORMATJONl PLASMA ANO QUANTUM .ELECTRONtCSl SOLID 
STATE ELECTRONICSI AND ACOUSTICS ANO RADIO SCIENCES 
ARE PRESENTED, (AUTHOR> I cu, 

1~1. 

UNCLASSIFIED 
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UNCLASSIFIED 

AD•7~6 IJ~ l~/2 I~/, 
NAVAL UNDERWATER SYSTEMS CENTER NEWPORT R I 

APPLICATIONS OF HOLOGRA PH IC INTERFEROMETRY IN 
UNDERWATER ACOUSTtcs RESEARCH• 

DESCRIPTIVE NOTE: TECHNICAL RE~T~; 
21 JUN 72 19P J OHNSONeCAMERON D• IMA YER;GERALD 
Me I 

REPT. NOe NU$C•TR•~1,1 
PROJ. NUSC•A-702-0~; zrxx-,12-001 

UNCLASSIFIED REPOR T 

DESCRIPTORS: C•NON•DE STRUCTIVt TESTING; STEREOSCOPIC 
PHOTOGRAPHY>~ UNDERWATER EQUIPMENT; SONAR ARRAYS; 

( u , 

PHOTOGRAPHIC TECHNIQUES <U> 

IDENTIFIERS: •INTERFEROMETRIC HOLOGRAPHY• HOLOGRAPHY CU> 

HOLOGRAPHIC INTERFEROMETRY HAS GAINED WIDE ACCEPTANCE 
AS A NONDESTRUCTIVE TESTING &ND VlBRATJON ANALYSJ.S 
TECHNIQUE SINCE ITS INTRODUCTION IN 196'• THE REPORT 
OUTLINES THi HISTORY OF HQLOGRAPHIC INTERFEROMETRY; 
DESCRIBES THE HOLOGRAPHY PROcEss; AND oESCRIBES 
SEVERAL APPLICATIONS REPRESENTATIVE OF THE PRESENT 
STATE OF THE ART QF HOLOGRAPHIC INTERFEROMETRY THAT 
ARE PARTICU~ARLY RELEVANT TO UNDERWATER ACOUSllCS 
WORK, POTE~TIAL "FUTURE APPLICATIONS ARE PRESENTED FOR 
CONSIDERATION. <AUTHOR> CU> 

·' to i~ 

UNCLASSIFIED . 



UNCLASSIFIED 

AD•7~6 268 1~/2 111 
GENERAL AMERICAN TRANSPORTATION CORP NtLES ILL 
GENERAL AMERICAN RESEARCH DIV 1 

.A REVIEW OF NONDESTRUCTIVE METHODS FOR THE DETECTION 
OF CONCEALED CRACKS, cu> 

DESCRIPTIVE NOTE: TECHNICAL REPT~; 
JUL 71 ,1P KAMM,H~ W, IKRASKA,1, R, I 

CONTRACT: "F11~1,-,a-c-1~2• 
PROJ, AF•71'1 
TASK: 71,109 
MONITOR: AFHL 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•DEFECTSCMATERIALS>; •NON-DESTRUCTIVE 
TESTING>; <•AIRFRAMES: CRACKS>; MECHANICAL FASTENERS; 
CRACK PROP~GATION, VISU!L INSPECTION; ~AGNETIC _ 
PROPERTIESe RADJOGRAPHY, STEREOSCOPIC WPHOTOGR~PHY, 
ELECTRIC FIELDS, U~TRASONIC RADIATION, IMAGES, SOUND 
SIGNALS, ACCEPTABILITY <U> 

IDENTIFlERSI •DYE PENETRANT TESTS~ -•MAGNETIC PARTICLE 
TESTS, •ULTRASONIC TEST$; •EDDY CURRENT TESTS; 
•HOLOGRAPHY, •ACOUSTIC IMPACT TESTS CU> 

THE REPORT 15 A DISCUSSION OF NDI METHODS 'FOR 
DETECTING CONCEALED CRACKS WITH :EMPHASIS ON CRACK 
DETECTION UNDER FASTENERS AND PAINTED AND PLATED 
SURFACES, MANY METHODS ARE CONSIDERED~ THEY ARE 
CLASSIFIED AS: RECOMMENDED; POTENTIALLY APPLICABLE; 
AND INAPPLICALBE• THE RECOMMENDED METHODS ARE 
ULTRASONIC ANO EDDY CURRENT, THEY ARE NOW FIELD 
APPLICABLE, AN Ut TRASONIC METHOD CAN ~E IMMEDIATELY 
APPLIED TO DETECTING CRACKS UNDER FASTENERS AND PLATED 
ANO PAINTED SURFACES~ EDDY CURRENTS CJN BE USED TO 
DETECT CRACKS THAT HAVE PROPAGATED BEYOND FASTENER 
HEADS, IN F~STENEe HOLES <AFTER REMOVAL OF FASTENERS> 
AND. UNDER PROTECTIVE SURFACES, BETWEEN THE TWO THEY 
SHOULD ALLOW INSPECTION OF MOST ~EOMETRIES OF 
INTEREST, <AUTHOR> <U> 

UNCLASSlFIED 



• 

UNCLASSIFIED 

AD•7~6 ~,a a,1 
BENDIX RESE~RCH LABS SOUTHFIELD MICH 

SEISMIC HOLOGRAPHY FOR UNOERGROUND VlEWING, 

DESC RIPTIVE NOTE& FINAL REPT, JO APR 71-Jl HAY 72; 
JUL 72 1,eP STEINBERG;RONALD F, JTHUREN;JOHN 

B, I 
REPT, NO, RL0•6276 
CONTRACT: H021oo,2; ARPA ORDER•1'7' 
PROJ, ARPA•&Flo; BRL•2~i1 

UNCLASSIFIED REPORT 
- . 

DESCRIPTORS: C•STRUCTUR&L GEOLOGY, STEREOSCOPIC _DtSPLAY 
SYSTEMS), SEISMtC WAVES, UNDERGROUND STRUCTURES, 
FAULTS!~EOLOGY>; StTE ~ELECTION; NEVADA: GEOLOGfCAL 

( u , 

SURVEY, MA~S CU> 

IDENTIFIERS: •SEISMIC HOLOGRAP~Y; ACOUSTIC HOLOGRAPHY; 
HOLOGRAPHY, NYE COUNTY<NEVADA>, SIGNAL PROCESSING, 
COMPUTERIZED SIMULATION CU) 

THE OBJECTIVE OF THIS RESEARCH PROGRAM_WAS TO DEFINE A 
PRELIMINARY UNDERGROUND VIEWING SYSTEM, BASED ON 
ACOUSTIC HOLOGRAPHY PRINCIPLES; WHICH IS CAPABLE OF 
DETECTING AND IMAGING UNDERGROUND ANOMALIES ASSOCIATED 
WlTH A SELECTED FIELD TEST SITE~ SYSTEM REQUIREMENTS 
BASED ON THt GEOLOGY OF THE SELECTED SITE WERE 
SPECIFIED AND A PROPOSED 'FIELD 'TEST WAS DESIGNED~ tN 
ADDITION, STUDtES TO DEVELOP A HOLOGRAPHIC WEAK SIGNAL 
ENHANCEMENT TECHNIQUE WERE MADE~ <AU~HOR) CU) 

UNCLASSIFIED 



UNCLASSIFIED 

AD•7~6 6~6 l~/, 
ARMY FOREIGN SctENCE AND TECHNOLOGY CENTER 
CHARLOTTESVILLE VA 

HOLOGRAPHIC METHOD OF fHPROVING THE DIVERGENCE IN 
RADIATION OF THE RUBINtC 0KG IN "THE REGIME OF FREE 
GENERATION tGOLOGRAFlCHESKll METOD ULUCHSHENIYA 
RASKHODIMOSTI 1z: ucH,NIYA RUBINOVOGO 0KG V REZHIME 
SVOBO DNOI GENERATSII>, <U> 

11 FEB 72 8P 
Ve SSOSKINE,Me $• I 

REPTe NO• FSTC•HT•2J•J92•72 
PROJ, FSTC•T702JOl2JOl 

UNCLASSIFlED REPORT 

SUPPLEMENTARY NOTE: TRANS, FROM ·uKRAYINSKYI FlZYCHNYI 
ZHURNAL <USSR! Vt~ Nll NOV 69, 

DESCRIPTORS: <•STEREOSCOPIC PHOJOGRAPHY; OPTlCAL 
PROPERTIES>, COHERENT RADIATION, USSR 

IDENTIFlERS: TRANSLATIONS; •HOLOGRAPHY 

TO IMPROVE THE DIVERGENCE OF 0KG RADIATION THE 
HOLOGRAPHiC METHOD OF TRANSFORMING THE COHERENT . OF 

.LIGHT FIELDS CAN BE ADOPTED BASED ON THE EQUALITY OF 
l~TERFERENCE BEAMS~ CORRECT RADIATION COULD BE USED 
FOR THE CREATION OF POSITIVE INVERSE COUPLING tN THE 
FIELD AND FQR THE IMPROVEMENT OF RADIATION 0KG 

( u , 

( u , 

CHARACTERISTICS~ CAUTHOR> CU> 

UNCLASSIFIED 
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AD•7~6 710 9/2 9/J 
TEXAS UNIV AUSTl~ 'ELECTRONICS RESEARCH CENTER 

AN EXPERIHE~TAL INVESTIG ATION OF 'THE VANDER LUGT 
HATCHED FILTER SYSTEM~ lU> 

DESCRIPT IVE NOTE: TECHNICAL MEMO,, 
MAY 72 J2P ANDREW;GLENN C, IDOUGALtARWIN A, 

' REPT, NO, TH•11 
CONTRACT: F~••20-11-c-oo,1 
PROJ, A,-~1,1 
MONITOR: AFOSR TR•7l•1178 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•REAOJNG MACHINES; .CHARACTER 
RECOGNJTIONI, C•OPTJCAL FlLTERS, DESIGN>, l•CHARACTER 
RECOGNITION; AUTOMATION>; MATCHED FILTERS~ OPTICAL 
EQUIPMENT, OPTICAL PROPERTIES; PERFORHANCE(EN GINEERlNG> (U> 

IDENTIFIERS: •OPTICAL CHARACTER RECOGNITION DEVICES; 
HOLOGRAMS CU> 

VANDER LUGT INVENIED A METHOD OF OPTICAL HATCHED 
FILTERING WHICH .COMBINED THE CONCEPT OF THE ELECTRICAL 
HATCHED FILTER AND HOLOGRAPHIC RECORDING OF PHASE AND 
AMPLITUDE OF AN OBJECT WAVE, THIS METHOD OF OPTICAL 
HATCHED FILTERING LENDS ITSELF TO OPTICAL CH~RACTER 
RECOGNITION, THIS REPORT DESCRIBES THE FABRICATION OF 
A LOW COST VANDER LUGT MATCHED 'FILTER SYSTEM WHICH WAS 
BUILT AT THE QUANTUM ELECTRONICS RESEARCH LABORATO RY 
AT THE UNIVERSITY OF TE!AS AT AUSTIN, THE SYSTEM IS 
THEORETICALLY DESCRIBED, ANO THEN THE ~CTUAL SYSTEM IS 
DESCRIBED IN DETAIL, THE .EFFECT OF ROTATION OF THE 
INPUT CHARACTER WITH RESPECT TO THE ORIGINAL RECO~OED 
LETTER ON THE CORRELATION SPOT IS PRESENTED, ALSO, A 
METHOD OF CONTROLLING THIS ~FFECT IS eRESENTED AND 

.EXPERIMENTALLY DEMONSTRATED, FINALLY, A SYSTEM 
EVALUATION ANO AN IMPROVED METHOD OF THE VANDER LUGT 
MATCHED FILTER SYSTEM IS PRESENTED~ CAUTHOR> CU> 

j 
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UNCLASSIFlED 

AD•7~6 81J l~/, ~0/6 
ARIZONA STATE UNIV TEMPE COLL OF 'ENGINEERING SCIENCES 

SOME ASPECTS OF SCANNED REFERENCE BEAM HOLOGRAPHY; CU) 

6 OCT 71 JP PALAIS;J~ .Ce &VELLA,!• C, I 
CONTRACT: .F~~620•69•C•002' 
PROJe AF•9,,9 
MONITOR: AFOSR TR•72•1~86 

UNCLASSIFIED REPORT 

AVAILABILITY: PUB, IN APPLIED ·OPTtcs; Vil N2 P~ll FEB 
12. 

DESCRIPTORS: C•STEREOSCOPIC PHOTOGRAPHY: PHOTOGRAPHIC 
TECHNIQUES>, PHOTOGRAPHIC IMAGES; TIME STUDIES CU> 

IDENTIFIERS: •HOLOGRAPHY; THEMIS PROJECT ( u ) 

THE REPORT CONCERNS THE .LIMITED HOLOGRAM EXPOSURE 
TIMES DUE Tt STABILITY OF THE COMPONENTS OR DUE TO 
08JECT MOTl~N. SOME NEW ASPECTS AND EXPERtME~TS USING 
SCANNED BEAH HOLOGRAPHY ARE PRESENTED~ (AUTHOR) CU) 

ii7 

UNCLASSIFIED 



UNCLASSIFIED 

A0•7~6 a,, 20/6 1~/, 
NAVAL WEAPONS CENJER CHINA LAKE "CALIF 

A HOLOGRAPH1C OPTICAL ELEMENT FOR VISUAL DISPLAY 
APPLICATIONS, CU) 

DESCRIPTIVE NOTE: TECHNICAL PUBLICATION: 
JUN 72 ,oP MCCAULEY;D. G~ ISIHPSON;c~ .E~ I 

MURBACH,W, J• I 
REPT. NO. NWC•TP-,,ae 
PROJ, A,o,o,121,-1w1,-2,ooo 

UNCLASSIFIED REPORT 
- . -

DESCRIPTORS: '•~TEREOSCOPIC OlSPLA! ;SYSTEMS• DESIGN), 
VIEWING SCREtNS, OPTICAL EQUIPMENT, PHOTOGRAPHIC 
MATERIALS, ACRYLIC RESINS; MANUFACTURING METHODS CU> 

IDENTIFIERS: HOLOGRAPHI~ INFORMATIO~ SToRAGEt 
POLYMETHYL METHACRYLATEt HOLOGRAPHY, THREE DIMENSIONAL 
DISPLAY SYSTEMS cu> 

OFF•AXIS ANO OFF-BISECTOR REFLECTION•TyPE HOLOGRAPHlC 
VISUAL DISPLAY ELEMENTS HAVE BEEN RECORDED lN 
DICHROMATEO GELATIN oEPOSITEo ON PLANAR OR SPHER(CAL 
SHELL SUBSTRATES OF GLA~S OR PLEXIGLAS~ ~ PROCEDURE 
FOR BONDING GELATIN TO PLEXIGLAS IS GIVEN, 
HOLOGRAPHIC ELEMENTS ARE RECORDED AT THE ARGON 
WAVELENGTH OF ,1~~, NM AND RECONSTRUCTED WJTH SPECTRAL 
LINES FROM A LOW PRESSURE MERCURY ARC LAMP, CAUTHOR) CU) 

J lQ _l __ < l 
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UNCLAS5tFl[D 

AD•747 J80 14/, 
FOREIGN TECHNOLOGY DIV WRlGHT•ftATTERSON AFB OHIO 

HOLOGRAftHY ,AND ITS APftLICATlONS; 

16 JUN 72 16P KARCttwSK1;aoHDAN I 
RE,Te NOe FTD•HC~2J•OJ02•72 
PROJe AF•lJ69 

UNCLASSIFIED REftORT 
. 

SUPPLEMENTARY NOTE: UNEO~TED ROUGH DRAFT "TRANSe OF 
ELEKTRONIKA (POLAND> N~ Pl~,-1,0 1971• 

DESCRIPTORS: C.STEREOSCOP IC 'PHOTOGRAPHY; REY I EWS > ; 
PHbTOGRAPHIC TECHNIQUES; PHOTOGRAPHIC IMAGES, ·COLOR 

CU) 

PHOTOGRAPHY, POLAND CU> 

IDENTIFIERS: TRANSLATIONS; •HOLOGRAPHY 

THE PAPER DESCRIBES BRIEFLY THE BASIC IDEAS OF 
HOLOGRAPHY .ANO ITS HAIN AP~L(CATIONS, (AUTHOR> 

j_j_9 

UNCLASSif'lED 
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UNCLASStFtED 

AD•7~8 6~8 1711 l~I, 
RCA ADVANCED 'TECHNOLOG~ LABS BURLINGTON HASS 

.HOLOGRAPHlC MULTICOLOR MOV1NG HAP DISPLAY tGROUND 
SUPPORT EQUIPMENT)~ (U) 

DESCRIPTIVE NOTES FINAL REPT~ ,o -JUN•'l DEC 71, 
AUG 12 ~~p 

CONTRACT: N~22,,-11-c-o,,2 

UNCLASSIFIED REPORT 

DESCRIPTORS: (•STEREOSCOPIC DISPLAY SYSTEMS; OPTIC~L 
·PROPERTIES>; (•NAVAL AIRCRAFT; •NAViGATIONAL AIDS>, 
PHOTOGRAPHIC RECORDING SYSTEMS; ~AP P~OJECTION; _ 
STEREOSCOPIC PHOTOGRAPHY, COLORS, DATA STORAGE SYSTEMS, 
TAPES, PROCESSING (U> 

IDENTIFIERS: ·•HOLOG~APHY; HOLOGRAMS; HOLO~RAPHlC 
INFORMATION STORAGE, -•MOVING MAP DISPLAVS, EMBOSSING (U) 

THE FEASIBILITY OF HOLOGRAPHICALLY STORING AND 
RETRIEVING ,AERIAL CHART INFORMATION Foe DtSPL•Y IN A 
COCKPIT ·tNVJRONHENT HAS BEEN DEMONSTRATED DURING TWO 
SEQUENTIAL .EXPLORATORY DEVELOPMENT PROGRAMS, LEADING 
TO THE DEVE~OPMENT OF A LABORATORY MOD~L FOR A FULL 
COLOR HOLOG"APHIC MOVING MAP DISPLAY SySTEM, THE WORK 
DONE ON THIS CONTRACT HAD AS ITS PRIMARY GOAL THE 
DEFINITION .AND C0~SI0ERATI0N OF THE HOLOGRAPHIC 
RECORDING PROCESS, ANO IN PARTlCULAR 'THE METHODS OF 
GENERATING 'THE CO~OR SEPARATIONS REQUIRED "FOR FULL 
COLOR RECORtING; ~ETHOOS OF REGISTERING THE 
SEPARATIONS DURING RECORDING; DEFINITION OF THE 
EXPOSURE .LEVELS ANO LATITUDES ALLOWABLE DURING 
.EXPOSURE; A~D H[THODS OF REFINING 'THE ouPLICATlON 
PROCESS roR USE IN A "NON~LABORATORY 'ENVIRONMENT~ 
(AUTHOR> (U) 
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UNCLASStFl[D 
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UNCLAssr,1ED 

AD•7~9 118 l~/, 
HUGHES RESE~RCH LABS MALIBU CALIF 

. . 

NONLINEARITIES OF PHOTOPOLYMER HOLOGRAPHIC RECORDING 
MATERIALS; cu, 

lJ DEC 71 JJP J!NNEY;J. Ae I 
CONTRACT: F44620-10-c-oo,2 
PROJe AF•9767 
TASK: 976702 
MONITOR: AFOSR TR•72•1786 

UNCLASSl,tED REPORT 

AVAILABILITY: PUB. IN APPLIED OPTtcs; Vll N6 PlJ7l• 
IJ&l JUN 72, 

DESCRIPTORS: <•STEREOSCOPIC PHOTOGRAPHY: •PHOTOGRAPHIC 
MATERIALS•• POLYMERIZATION; LASERS; PLASTICS, LIGHT 
TRANSHlS$ION, or,F~AcitoN; PHOTOGRAPHIC ACUTANCE; 
OPTICAL PROPERTIES, PHOTOGRAPHIC .CONTRAST cu• 

IDENTIFIERS: •PHOTOPOLYHERtZATION IMAGING, DRY 
PHOTOGRAPHIC PROCESSING: PHOTOPLASTlC RECORDING 
SYSTEMS, •HOLOGRAPHY cu• 

AN ANALYSIS IS PRESENT~D OF THE NONLINEAR EFFECTS OF 
HOLOGRAPHICALLY RECORDING DISCRETE IMAGE POINTS ON A 
PHASE RECORDING M'TERIAL, THE ANALYSIS 15 RESTRICTED 
TO THIN~ TWO•AND THREE-BEAM HOLOGRAPHIC GRATINGS 
RECORDED ON A MAT!RlAL THAT ~XHIBfTS A LINEAR PHASE _ 
SHIFT VS EXPOSURE, HARMONICS, INTERMODULATION NOISE, 
AND SHALL S~GNAL EFFECTS ARE CONSIDERED, EXPERIMENTAL 
MEASUREMENTS WERE CARRIED OUT FOR THREE•BEAM . 
HOLOGRAPHIC GRATl~GS AND DIFFUSE OBJECT HOLOGRAMS 
RECORDED ON PHOTOPOLYMER RECORDING MATERIALS, 
INTERMODULATION NOISE IS FOUND .TO BE A SERIOU$ 

.LIMITATION -~OR DISCRETE IMAGE POINT HOLOGRAMS, BECAUSE 
THIS NOISE .CANNOT BE SPATIALLY ·sEPARATe;D F'ROH THE 
DESIRED IMAGE POINTS: PHOTOPOLYMER GRATINGS WITH DB 
SIGNAL•TO•lNTERHODULATION NOISE RATIO WERE OBTAINED 
WITH DtFrRACTION EFFtCtENCY GREATER THAN t/101 AT BEAM 
IRRAD:JANCE ,RATIOS OF 'fQO;J, CU) 
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UNCLASSlFIED 

A0•7~9 117 ·20ll 211, 111 
LOCKHEED•GEORGJA CO MARIETTA 

THE 'ENERATlON AND RADIATION OF SUPERSONIC JET NOISE~ 
VOLUME 11. ,uTuRE STUDIE S FOR DEFINITION OF SUPERSONIC 
JET NOlSE GENERATION AND REDUCTION MECHANISMS~ CU> 

DESCRIPTIVE NOTE: ~lNAL ·TECHNICAL REPT~ l MAY 7l•Jl MAY 
72, 

JUL 72 ~6P PLUHBLEE,HARRY E: IBURRIN;ROBERT 
He I 

CONTRACT: FJJ6l,•7l•G•l66J 
PROJe AF•JO66 
TASK: 1O661~ 
MONITOR: AFAPL TR-12-,J•VOL•2 

UNCLASSIFIED REPORT 
~ 

SUPPLEMENTARY NOTE: SEE ALSO VOLUME J, AD•7~9 118, AND 
VOLUME l, AD•7~9 ~28e 

DESCRIPTORS: C•JET .ENGINE NOISE, ACOUSTIC PROPERTlES>, 
c•SUPERSONIC PLANES; •JET PLANE NOlSE>; ACOUSTICS; 
AERODYNAMIC NOISE~ SOUND TRANSMISSION; GAS 'TURBINE 
NOZZLES, AFTERBURNING: JET MIXING FLow: COMBUSTION; 
LASERS, INTERFEROHETEHS CU) 

IDENTIFIERS: •SyPERSONlC JET NOl~E; NEAR 'FIELD NOISE; _ 
FAR FIELD NOISE, ACOUSTIC FIELDS, ACOUSTfC MEASUREMENT, 
HOLOGRAPHY; •NOISE REDUCTION cu> 

THE REPORT CONTAINS A DETAILED LIST OF _ PROPOSED 
RECOMMENDATlONS FOR WORK NECESSARY TO ATTAIN THE GOAL 
OF DEVELOPING TECHNOLOGY FOR SIGNIFtCANTLY REDUCING 
SUPERSONIC AIRCRAFT PROPULSION SYSTEM NOISE, 'THE 
RECOMMENDATIONS A~D PROPOSED WORK 'TASK ARE BASED ON 
THE RESEARCH FINDINGS REPORTED IN VOLUME 1 AND VOLUMES 
J•6 OF THIS REPORT~ RECOMMENDATIONS FOR EXPERIMENTAL _ 
AND THEORETICAL STUDIES OF TURBULENT•MIXING JET NOISE, 
SHOCK•ASSOClATED NOIS~ AND UPSTREAM NOISE ARE DETAILED 
IN THE TECHNICAL PLAN. ALSO RECOMMEND~TIONS FOR 
IMPROVEMENTS IN INSTRUMENTATION AND NOfSE SUPPRESSION 
STUDIES ARE LISTED~ CAUTHOR> CU> 
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UNCLASSIFIED 

A0•7~9 lJ8 20/l 21/J 1/J 
LOCKHEED•GEORGJA CO MARIETTA 

THE GENERATION AND RADIATION OF SUPERSONIC JET NOISE, 
VOLUME I I I• PROGRESS 'TOWARD A UN I' U:D T~EORY OF JET 

.ENGINE NOISE• cu, 
. 

DESCRIPTIVE NOTE: ,-INAL 'TECHNICAL REPT, l MAY 71,•Jl HAY 
72, . 

JUL 72 1,1P OOAK,PHILIP 'Ee I 
CONTRACT: FJJ61J•7l•C•l66J 
PROJe AF•J066 
TASK: J066l'l 
MONITOR: AFAPL TR-12-,,-vo~-, 

UNCLASStf'IED REPORT 

-SUPPLEMENTARY NOTE: SEE ALSO VOLUME~, A0•7~9 1,9, AND 
VOLUME 2, AD•7~9 1J7e 

DESCRIPTORS: <•JET ENGINE NOISE; ACOUSTIC PROPERTIES>~ 
c•SUPERSONIC PLAN~S; •JET PLANE NOISEt; ACOUSTtcs; 
AERODYNAMIC NOISE, SOUND TRANSMISSION, GAS TURBINE 
NOZZLES, AFTERBURN1NG: JET MIXING Flow; COMBUSTlON; 
LASERS, INTERFEROMETERS cu, 

IDENTIFIERS: •SUPE8SONIC JET NOfSE; •NOiSE REDUCTION; 
NEAR FIELD NOISE; FAR FIELD NOISE; ACOUSTIC FIELDS; 
ACOUSTIC MEASUREMENT; HOLOGRAPHY CU> 

EXISTING THEORIES OF AERODYNAMtc NOlSE GENERATION ARE 
CRITICALLY REVIEWiD WITH SPECIAL EMPHASIS ON 
CONCEPTUAL .ADEQUACY AND PHYS I CAL SCOPE W f TH SPEC 1 AL 
REFERENCE TO SUPERSONfC JET NOISE• IN 'THlS REVIEW THE 
BASIC WORK OF STOKES; KIRCHOFf' AND RAYLEIGH ON 
FLUCTUATING MOTIONS IN FLUIDS IS RECALLED AND 
DEVELOPED TO PROVIDE A FIRM BASIS FOR THE CRITIQUE~ 
THE ADVANTAGES ANO DISADVANTAGES OF ACOUSTIC ANALOGY 
THEORIES SUCH AS ~IGHTHlLL'S ARE THOROUGHLY DISCUSSED 
IN SECTION 11,J~ A CONTRl~UTION IS MAQE TOWARDS 
REMOVJNG THt CRITICISMS MADE BY ~IGHTHILL OF RIBNERtS 
'ISOTRO~lC SOURCE TEN,OR' THEORY, NEW DEVELOPMENTS 
~UCH AS THOSE BY CROW, LILLEY ANO DOAK ARE .EMPHASIZED, 
ON THE BASIS OF THE EVIDENCE PROVIDED eY THE CRITlCAL 
REVIEW, A NEW UNIFIED THEORY FOR 'JET NOISE HAS BEEN 
DEVISED. CAUTHOR> CU> 
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UNCLASSIFIED 

AD•7~9 1J9 2011 211, 1/J 
. LOCKH~ED•GEORGIA CO MARIETTA 

THE GENERATION AND RADIATION OF SUPERSONIC JET NOISE, 
VOLUME IV, THEORY OF T~RBUL[NCE GENER!TED JET NOISE; 
NOISE RADIATION FROM UPSTREAM SOURCES, AND 'COMBUSTION 
NOISE, CU> 

DESCRIPTIVE NOTE: FINAL TECHNICAL REPT, 1 MAY . 7~•J1 MAY 
72, 

JUL 72 189P_ LILLEY,GEOfFREY M• IPLUMBLE~; 
HARRY .E, ISTRAHLE,WARREN C, ;RUO,SONG•YEONG &DOAK, 
PHILIP E, ; 

CONTRACT: FJJ61,•7l•G•l66J 
PROJ, AF•J066 
TASK: J0661~ 
MONITOR: AFAPL TR-12-,J•VOL-~ 

UNCLASSIFIED REPORT 
-

SUPPLEMENTARY NOTE: SEE ALSO VOLUME,, A0•7~9 1~0, AND 
VOLUME J, AD•7~9 118, 

DESCRIPTORS: <•JET ENGINE NOISE; ACOUSTIC PROPERTIES>; 
<•SUPERSONIC PLANES; •JET PLANE NOISE>: ACOUSTics; 
AERODYNAMIC ~OISE, SOUND ·yRANSMtSSIONt GAS ·tUR8INE 
NOZZLES, AFtERBURNlNG: JET MIXING 'Flow: COMBUSTION; 
LASERS, INTERFEROMETERS CU > 

IDENTIFIERS: •SUPERSONIC JET NOISE; •NOISE REDUCTION ; 
NEAR FIELD NOISE: FAR ,iELD NOISE; ACOUSTIC FIELDS; 
ACOUSTIC MEASUREMENT; HOLOGRAPHY CU> 

THE REPORT PRESENTS A SERIES OF SPECIFIC THEORETICAL 
STUDIES DIRECTED TOWARD THE SOLUTION OF JET NOISE 
GENERATION AND RADIATION; UPSTREAM NOISE RADIATION AND 
COMBUSTION NOISE GENERATION, THREE THEORIES ARE 
PRESENTED, LlLLEY'S WORK IS A NEW THEORY OF JET NOISE 
GENERATION, BASED ON IDENTIFICATION OF ACOUSTIC ANO 
SOURCE GENERATION TERMS: THE ACOUSTIC . •CONVERTED WAVE 
EQUATION' DERIVED INC~UDES THE PRlDHORe•BROWN/HUNGUR 
SHEAR RE,RACTJON tERM, PLUMBLEE PRESENTS A 'THEORETICAL 
ANALYSIS ANO NUMERICAL SOLUTION TECHNIQUES ,oR SOLVING 
FOR THE RADJATION 'IELD FROM A SOURCE WITHIN A JET 
FLOW AND SPtcr,tCALLY DEALS WITH RADIATION FROM AN 
ACOUSTIC DISTRIBUTION INITALLY SPECl,IED AT THE 'ENO OF 
A CIRCULAR :EXHAUST DUCT TERMIN~TION THRQUGH THE JET 
FLOW TO THE SURROUNDING MEDIUM, 
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UNCLASSH"lED 

AD•7~• 1~0 2011 211, 111 
LOCKHEED•GEORG!A CO 'MARIETTA 

THE GENERATION AND RADIATION OF SUPERSONIC JET NOISE, 
VOLUME V, AN EXPERIMENTAL INVESTIGATION OF JET NOISE 
VARIATION WITH VEtOCITY AND TEMPERATURE~ CU> 

DESCRIPTIVE NOTES FINAL 'TECHNICAL REPT~ 1 HAY 71•11 HAY 
72, 

JUL 72 172P LUSH,PETER A, IBURRIN,ROBERT H• 

' CONTRACT: FJl61,•7l•C•1661 
PROJ, AF•1066 
TASK: 10661~ 
MONITOR: AFAP.L T.R-12-,1-VOL•' 

UNCLASSIFIED REPORT 
- ~ 

SUPPLE~ENTARY NOTE: SEE ALSO VOLUME 6, AD•7~9 1~1, AND 
VOLUME~, AD•7~9 1J9, 

DESCRIPTORS: «•JET .ENGINE NOISE, ACOUSTIC PROPERTIES>, 
«•SUPERSONIC PLANES; ·•JET PLANE NOISEt: ACOUSTtcs; 
AERODYNAMIC NOISE, SOUND TRANSMISSION, GA, ·TURBINE 
NOZZLES, AFTERBURNlNG: JET MIXING F.Low: COMBUSTION; 
LASERS, INTERFEROMETERS CU> 

IDENTIFIERS: •SUPERSONIC JET NOISE; •NOiSE REDUCTION~ 
NEAR FIELD NQISE; FA~ FIELD NOISE; ACOUSTIC FIELDS; 
ACOUSTIC MEASUREMENT, HOLOGRAPHY cu> 

A SERIES OF EXPERIMENTS WAS CONDUCTED . FOR THE PURPOSE 
OF CLEARLY ISOLATING AND QUANTIFYING THE NOISE SOURCES 
ASSOCIATED WlTH SUPERSONIC JET NOISE AND 'FOR 
ESTiBLlSHING THE IFFECT OF REFRACTtON ON THE RADIATED 
FIELD OF THESE S0~RCE5: AS WELL AS THE RADIATION ·FtELD 
CHARACTERISTICS OF THESE SOURCES, RESULTS FRQM THE 
TURBULENT•M l X l NG TESTS AND THE SHOCK•ASSOC I ATED 'TEST-5 
ARE APPENDED TO THIS REPORT IN SEPARATE VOLUMES~ THE 
TURBULENCE NOtSE 11, OCTAVE CORRECTED DATA APPEAR IN 
APPENDIX I AND THE SHOCK•ASS9CIATED NABROW-BAND 
SPECTRA APPEAR tN APPENDIX 2, «AUTHOR> CU> 

UNCLASSIFIED 



UNCLASStFlED 

AD•7~9 1~1 2011 211, 11, 
LOCKHEED•GEORGIA CO MARIETTA 

. . 
THE wENERATION AND RADIATION OF SUPERSONIC JET NOISE, 
VOLUME Y • APPENDIX l~ TURBULENCE MIXING REGION ,NOISE 
DATA, CUt 

, 
DESCRIPTIVE NOTE: FINAL TECHNICAL REPT, 1 HAY 71•'1 MAY 

72, 
JUL 72 ,,,P BURRIN;ROBERT H~ lLUSH,PETER A• 

iWYNNEtGEORGE A~ I 
CONTRACT: FJ,61,•71•C•l66, 
PROJ, AF•J066 
TASK: J0661~ 
HONtTORI AFAPL TR-12-,,-voL-J•APP-l 

UNCLASSIFIED REPORT 

SUPPLEMENTARY NOTE: SEE ALSO VOLUME 7; AD•7~9 1~2, AND 
VOLUME,, AD•7~9 l~O, 

DESCRIPTORS: C•JET ENGINE NOISE; ACOUSTIC PROPERTtES>; 
c•SUPERSONIC PLANES; •JET PLANE NOlSEt; ACOUSTICS; 
AERODYNAMIC NOISEt SOUND TRANSMISSION; GAS 'TURBIN~ 
NOZZLES, AFTERBURNING: JET MIXING FLOW; COMBUSTION; 
LASERS, INTERFEROMETERS cu> 

IDENTIFIERS: •SUPERSONIC JET NOISE~ •NOfSE REDUCTION; 
NEAR FIELD NOISE; FAR FIELD NOISE; ACOUSTIC FIELDS; 
ACOUSTIC MEASUREMENT; HOLOGRAPHY CUt 

A SERIES OF EXPERIMENTS WAS CONDUCTED 'FOR THE PURPOSE 
OF CLEARLY ISOLATING ANO QUANTtFYING THE NOISE SOURCES 
ASSOCIATED WITH SUPERSONIC JET NOISE AND 'FOR 
ESTABLISHING 'THE EFFECT OF REFRACTION ON THE RADIATED 
FIELD OF THtSE SOURCES; AS WELL AS ESTABLISHING THE 
RANGE OF VALIDITY OF AVAILABLE THEORETiCAL FORMULAS 
FOR PREOICTlN~ THE RADIATION 'FIELD CHARACTERISTICS OF 
THESE SOURCES, TURBULENT MIXING REGION NOISE 'FROM A 
FULLY EXPANDED SUPERSONIC FLQW ·'EXHAUSTjNG FROM A WELL 
DESIGNED CONVERGENT•DIVERGENT NOZZLE WAS MEASURED OVER 
A VERY WIDE RANGE OF OPERATIONAL ~ARAMETERS, ?HIS 
APPENDIX CONTAINS COMPUTER PRINTOUTS OBTAINED FROM A 
JET NOISE DATA ANALYSIS PROGRAM FOR TURBULENT Nl~tNG 
REGION NOISE, cAUTHOA> CUt 
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AD•7 .. 9 1 .. 2 20/1 211, 1/J 
LOCKHEEO•GEORGIA CO MARIETTA 

THE GENERATION AND RADIATfON OF SU~ERSONlC JET NOi$£~ 
VOLUME V • APPENDIX II~ SHOCK ASSOCIATED NOISE DATA• CU> 

DESCRIPTIVE NOTEz FINAL 'TECHNfCAL R!PT~ 1 HAY 71•11 MAY 
72, 

JUL 72 2 .. JP LUSH~PETER A~ IBURRl~tROBERT H, 

' CONTRACT: FJJ61,~71~C•166J 
PROJ, AF•JO66 
TASK: JO661 .. 
HONtTOR: AFAPL TR•72-JJ•VOL-,-APP-2 

UNCLASSIFIED RE~ORT 

-SUPPLEMENTARY NOTE: SEE ALSO VOLUME 6t AD•7 .. 9 l .. J, AND 
VOLUME,; AD•7 .. 9 l.1~ 

- ~ ' -
DESCRIPTORS: C•JET ENGINE NOISE, ACOUSTIC PROPERTIES>, 

c•SUPERSONlC PLAN£s: •JET PLANE 'NOISE!; ACOUSTICS; 
AERODYNAMIC NOISE, SOUND TRANSMlSSION, GAS 'TURBlNE 
NOZZLES, AFTERBURNING; JET MIXING F.Low; .COMBUSTION; 
LASERS, INTERFEROM!TERS CU> 

lDENTIFIERS: •SUPERSONIC JET NOISE; ,NorsE REDUCTlON ; 
NEAR FIELD NQISE; FAR ·rrELD NOISE; ACOUSTIC FIELDS; 
ACOUSTIC MEASUREMENT; HOLOGRAPHY CU> 

A SERIES OF EXPERIMENTS WAS CONDUCTED FOR THE PURPOSE 
OF CLEARLY ISOLATING AND QUANTtFYING THE NOISE SOURCES 
ASSOCtAT!D WlTH SUPERSONIC JET NOISE AND FOR _ 
ESTABLISHING THE Ef'F'ECT OF REFRACTION ON 'THE RADIATED 
FlELO OF THESE SOURCES: AS WELL AS ESTABLISHING THE 
RANGE OF VALIDtTY OF AVAILABLE THEORETICAL FORMULAS 
FOR PRED lCT tNG THE RAD I AT I ON F lELD :CHARACTER I ST I CS OF 
THESE SOURCES, SHOCK-ASSOCIATED NOtsE: BOT~ DISCRETE 
AND BROADBAND, WAS INVESTIGATED THOROUGHLY, THIS 
APPENDIX CONTAINS SEQUENCES OF' DATA IN THE FORM OF 
NARROW &AND SPECTRA ILLUSTRATING 'THE EXISTENCE OF . 
THESE TYPES bF SHOCK ASSOCIATED NOisE IN THE JET ·FLOWS 
lNVESTiGATE0• (AUTHOR> CU> 

UNCLASStFIED 
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UNCLASSlrlED 

AD•7~9 1~, 2011 211, t/J 
LOCKHEED•GEORGJA CO MARl!TTA 

THE GENERATION AND RADI ATION OF SUP[RSONlC JET NOISE, 
VOLUME VI, ·JET rLOW MEASUREMENT AND ANALYSJS WIT H 
SPECIAL EMPHAS!S ON REMOTE SENSING DEVICE~ , CROSSED 
BEAM SCHLIEREN, LASER DOPPLER VELOCIME1ER, PULSED 
LASER INTER~EROMETER~ CU> 

DESCRIPTIVE NOTES FINAL 'TECHNICAL REPT~ 1 HAY 71 • J1 HAY 
72, 

JUL 72 ,20P FISHER ; MICHAEL J; IMAYO;W!LLIAH 
T, IHEADOWS,DONALD H~ IBURRIN;ROBERT H, IBEISEL , GEORGE 
E, I 

CONTRACT: FJJ61,•7l•G•166J 
PROJ, AF•J066 
TASK: J0661~ 
MONITOR: AFAPL TR•72•,J•VOL•6 

UNCLASS?FIED REPORT 

-SUPPLEMENTARY NOTE: SEE ALSO yOLUHE .,, A0•?~9 1~2, 
. . -

DESCRIPTORS: C•JET ENGINE NOISE, ACOUSTIC PROPERTIES>, 
- w -c•SUPERSONIC PLANES, •JET PLANE NOISE!, ACOUSTICS, 

AERODYNAMIC NOISE, SOUND TRANSHISSION,.GAS 'TURBINE. 
NOZZLES, AFTERBURNING, JET MIXING FLOW, :COMSUSTION, 
LASERS, INTERFEROMETERS AU> 

IDENTIFIERS: •SUPERSONIC JET NOISE; •NO[,SE REDUCT I ON; 
NEAR FIELD NOISE; FAR FIELD NOISE; ACOUS TIC FIELD S; 
ACOUSTIC MEASUREMENT; HOLOGRAPHY CU> 

THE REPORT DESCRIBES THREE REMOTE SENSING DEVICES 
DEVELOPED TO MEASURE JET EXHAUST rLuCTuATING DENSITY 
GRADIENTS~ HEAN AND TURBULENT VELOCITY AND MEAN 
TEMPERATURE ARE DESCRIBED, THESE INSTRUMENTS ARE A 
CROSSED•BEA" 5CHL1EREN; A .LASER DO~PLER VELOCIMENTER ; 
AND A PULSED .LASER INT,RFEROMETER, A JET 'TURBULENCE 
FACILITY WAS DEVELOPED, ALONG WITH FIVE 2 INCH 
DIAMETER JET NOiZLES <ONE CONVERGENT AND FOUR .CON•DIV; 
UP TO HACH 2,0>, EOR THE PURPOSE OF ·PROVIDING 
LABORATORY .CONTROkLED CONDITIONS; IN ORDER TO PROPERLY 
EVALUATE THE REMOTE SENSING INSTRUMENTS~ cAUTHOR> (U > 
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UNCLASSIP'J!O 

A0•7't9 't28 2011 211, 11, 
LOCKHEEO•GEORGIA CO MARIETTA 

. . 
THE GENERATION ANO RADIATION OF SUPERSoNIC ~ET NOl~E• 
VOLUME I, SUMMARY OF su,ERSONlC JET NOISE STUOl£S, CU) 

DESCR I·PT IVE NQT! I ,- I NAL 'TECHN l CAL REPT ~ · 1 HAY 7 l·•J l HAY 
72, 

JUL 72 't7P ~LUHBLEE;HARRY -~: IOOAK,PHtLJP 
E, I 

CONTRACT: FJJ6t,•7!•G•l66J 
PROJ, AF•J066 
TASIC: J066l't 
MONITORS A,-APL TR•72•,J•VOL•l 

UNCLASSl,-JEO REPORT 

SUPPLEMENTARY NOTE: SEE ALSO VOLUME 2, AD•7't9 1J7, 
~ V 

DESCRIPTORS: C•JET ·tNGtNE NOISE, ACOUSJtC PROPERTJES>, 
c•SUPERSONJC PLANES, •JET ~LANE.NOISE>, ACOUSTICS, JtT 
MIXING FLOW, SOUND TRANSMISSION, GAS TURBINE NOZZLES, 
A,TERBURNING, .COMBUSTION; AERODYNAMIC NOlSE; LASERS; 
INTERFEROMETERS CU> 

IDENTIFIERS: •SyPERSONlt JET NOf~E; NEAR FIELD NOISE; _ 
FAR FIELD ~OISE, ACOUSTIC FIELDS, ACOUSTtC MEASUREMENT, 
HOLOGRAPHY~ •NOISE REDUCTION CU> 

THIS IS A SUMMARY REPORT OF THE RESULTS OF A lJ•MONTH 
RESEARCH PROGRAM ON THE GENERATION AND REDUCTION OF 
SUPERSONIC JET NOISE~ 'THIS PROGRAM WAS PLANNED AS THE 
FIRST PHASE OF A P'OUR•PHASE EFFORT~ 'TAS~S 
COMPROMISING 'THIS PHASE 1 PROGRAM WERE AS FOLLOWS: 
REVIEWS AND EVALUATION o, EXISTING THEoRETlCAL .MODELS 
FOR SUPERSONIC JET NOISE GENERATION A~D RADIATION& 
~EVELOPMENT OF THi FRAMEWORK OF A NEW, UNf,-lEO THEORY 
OF AERODYNAMIC NOlSEI DEVELOPMENT OF A NEW THEORETICAL 
MODEL OF TURBULENT MIXING REGION NOISE& DEVELO~MENT 0,
A NEW THEOR,TtCAL MOQEL FOR CALCULATING PROGAGATtON 
ANO RADIATION OF UPSTBEAM NOISEI A ·PRELIMINARY REVlEW 
OF' COHBUST ION NOISE l 'TESTS ON TURBULENT MIX I Nii REG I ON 
NOISE AND SHOCK-ASSOCIATED NOISE& REVIEW OF 'THE 
PROBLEMS OF JET Ftow MEASUREMENT AND ANALYSIS& 
DEVELOPMENT OF NEW INSTRUMENTATION 'FOR }JET FLOW 
MEASUREMENTS ESTABLISHMENT OF FULL ,FACtLlTIES 'FOR THE 
TOTAL PROGRAHI FORMULATION OF THE PROGRAM ,-OR FUTURE 
STUDIES, tAUTHOR) cu> 

UNCLASSf,-lED 



UNCLAssrrtED 

AD-719 a,~ 20/~ 1~/2 
AlR FORCE ROCKET PROPULSION LAB .EDWARDS AFB CALIF 

HOLOGRAPHY AS APPCIED TO JET BREAKUP AND AN ANALYTtCAL 
METHOD FOR REDUCING HOLOGRAPHIC DROPLET DATA~ CU) 

DESCRIPTIVE NOTES FINAL REPT~ DEC 69•MAY 12: 
SEP 72 277P SEORGE;D~WEEL J~ ISPAID~FRANK W, 

; 
REPT, NO, AFRP.L•TR•72•72 
PROJ, AF-,o,e 
TASK: ,o,aoe 

UNCLASSIFIED REPORT 

DESCRIPTORS: ( • SUPERSONIC FLow; 'FLOW VI~UALIZATION }; 
c•FLOW VISUALIZATION; ST~REOSCOPlC PHgToGRAPHv,; FLQW 
FIELDS, DROPS, DISTRIBUTION FUNCTIONS, WIND TUNNELS, 
COMPUTER PROGRAMS CU> 

IDENTIFIERS: •HOLOGRAPHY; HOLOGRAPHIC INFORMATION 
STORAGE CU> 

THE USE OF HOLOGRAPHY IN STUDYING :CERTAIN FLUID 
MECHANICS PROBLEMS WAS INVESTIGATED~ jHlS EFFORT 
SPEClFtCALLY 'EXAM!NED THE APPLICATION dF HOLOGRAPHY 
TO: Cl> HIGH SPEED (SUPERSONIC> 'FLOW FIELDS BY 
INJECTING DIFFERENT LIQUID JETS PERPENDICULARLY INTO A 
HACH 1 GAS :STREAM TO OBSERVE HOW JET . BREAKUP OCCURS~ 
AND <2> THE ATOMIZATION CHARACTERISTICS <DROPLET 'SIZE 
AND SPATIAL DISTRIBUTION> OF A LIQUID JET INJECTED 
INTO QUIESCENT; ATMOSPHERIC AIR~ THE HOLOGRAMS WERE 
RECORDED IN THE OFF•AX!St FRESNEL, TRANSMISSION 
ARRANGEMENT, THE ANALYTICAL METHOD FOR PROCESSING 
THREE-DIMENSIONAL DROPLET DATA ·CONSISTED OF A SYSTEM 
OF COMPUTER PROGRAMS WHICH OPERATED ON .T HE DRO~LET • 
SIZE AND SPATIAL COORDINATES TO DETERMINE SI!E, MASS, 
NUMBER AND SPATIAL DISTRIBUTION~ ·1wo METHODS FOR . 
RETRIEVING M0LOGRAPHtC DATA WERE DEVISED, CAUTHOR> CU> 
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UNCLASS lF.' u:o 

AD•7,o 18.. 1 .. /2 
PERKlN~ELHER ·coRP NORWALK CONN OPTtCAL GROUP 

INVESTIGATION OF THE AP~LlCATION OF COHERENT ACOUSTIC 
IMAGING TO NONDESTRUCTlVE TESTING, CU> 

. . 
DESCRIPTIVE NOTE: FINAL TECHNICAL REPT, NOV 68•AUG 70, 

APR 71 1,,P ARNOT;WALTER R~ fKREUZER;JUSTIN 
.L • I 

REPT, NO, 
CONTRACT: 
MONITOR: 

PE•ER•10 .. ,2 
DA~G ....... c.ooio; ARPA ORDER-12 .. , 

AHMRC CR•70•1 .. <F> 

UNCLASSlrIED REPORT 

DESCRIPTORS: <•NON•DESTRUCTIVE TESTING; ULTRASONIC 
RADIATION>, ;STEREOSCOPIC PHOTOGRAPHY; .LASERS, 
INTERFEROMETERS; QEFECTScHATERIALS>; PHOTO§RAPHtC 
RECORDtNG SYSTEMS, PHOTOGRAPHIC PROCESSORS, TEST 
METHODS, MICROSCOPES CU> 

lDENTlrlERS: HOLOGRAPHY: lNTERFEROMETRfc HOLOGRAPHY: 
-•~LTRASONlC HOLOGRAPHY; ACOUSTIC HOLOGRAPHY CU> 

THE PURPOSE or 'THIS RESEARCH PROGRAM WAS TO ANALYZE 
AND PERrORM .EX~ERIMENTAL DEMONSTRATIONS Or THE 
APPLICATION OF 'ULTRASONIC HOL0GRAPHtC AND . ULTRASONIC 

.LIGHT DlrFRACTION TECHNIQUES TO 'THE DEiECTION; 
ANALYSIS, AND EXAMINATION OF THE INTERVAL STRUCTUBE OF 
OPTIC ALL y OPAQUE HATER I ALS. A HOLOGRAPH l C ·sc ANNER. 
OPERATED IN SEVER~L HODES; WAS USED TO PRODUCE HORE 
THAN 1,0 HO~OGRAHS; WHICH WERE lLLUMIN,TED WITH A 
LASER TO RECONSTRUCT VISIBLE ACOUSTtC tHAGES, SEVERAL 
CONFIGURATIONS OF A BR~GG DIFFRACTION MICROSCOPE WERE 
USED TO PRODUCE :C&HPARISON IMAGES, TECHNIQUES FOR 

.REAL TIME .COMPUTER CONSTRUCTED !HAGES ~ERE 
DEMONSTRATED, THE REPORT INCLUDES Q£TAtLS OF THE 
ANALYSES AND EXPERIMENTS AND INOlCATES , DESIGN 
APPROAC~ES FOR PRiCTlCAL NONDESTRUCTIVE TESTING 

: s·y STEMS , C AU TH 0 R J C U > 

.,, '>j :tu _ 

UNCLAss1,1ED 
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UNCLASSfFIEiO 

AD•7,o 2fO l~/, 
NAVAL TRAINING EQUIPH!NT CENtER ORLANDO 'FLA 

THREE HUNDR~D AND SIXTY DEGREE HO~OGRAPHY, 

DESCRIPTIVE NOTE: TECHN I CAL NOTE; 
AUG 72 16P HOHON;WINDELL N~ IRODE MANN; 

ALFRED H, lBREGLIA ; QEN IS R, I 
REPT, NO, NAVTRAEQUI PCEN• TN•2, 
PROJ, NAVTRAEQUfPCEN•1718•O) 

UNCLASSIFlED RE PORT 

DESCRIPTORS: C•STEREOSCOPlC PHOTOGRAPHY : ~HOTOG RA~ HtC 
TECHNIQUES>, PHOTOGRA PH IC RECORDING MEDIA, CYLIN OR I C~L 

C U > 

BODIES, COLOR PHOTOGRA PHY (U) 

IDENTIFIERS: •HOLOGRAPHY 

THE USE OF A HOLOGRAM AS A STATlC THREE DIMENSIONAL 
VISUAL DISPLAY IS SOMEWHAT RESTRICTED BY THE LIHlTED 
VIEWING ANGLE, THIS 'VIEWING ANGLE IS A FU NCTION OF 
THE GEOMETRIC 8ELATIONS BET~EEN THE SIZE OF THE OBJECT 
TO BE RECORDED, THE DISTANCE FROM THE QBJECT TO THE 
RECORDING MEDIUM, AND THE StzE AND SHAPE OF THE 
RECORDING H~DIUM, A TYPICAL HOLOGRAM lS MADE ON A 
FLAT PHOTOGRAPHIC PLATE WITH THE VtEWING ANGLE 
CONSEQUENTLY LI HI tEO BY THE :EDGES OF 'THE PLATE• ONE 
TECHNIQUE FOR EX TEND I NG THE V l EWING ANGLE TO ·THREE 
HUNDRED AND SIXTY DEGREES CIN ONE ~LANE> IS TO USE A 
FLEXIBLE RECORDING MEDIUM WHICH :~XTENDS AROUND 'THE 
OBJECT WHEN PROPERLY ILLUMINATED, THE RE SULT I NG 
HOLOGRAM YIELDS A THREE HUNDRED ANO SIXT Y DEGREE 
Vt EWING ANGLE OF THE 'THREE O I MENS I ONAL HOLOGRAPH IC 
I MAGE• SPEC 11' IC STEPS 1·N 'THE EXPERIMENTAL DEVELOPMENT 
ARE DESCRIB,D, PROCEDURAL PROILEMs; SUCH AS YIBRITION 
ANO INTENSlTY NON~UNtl'ORHlT f ES, ARE DISCUSSED, METHODS 
AND EQUIPMENTS WHICH LEAD TO -SATISFACTORY HOLOGRAMS 
ARE OUTLINED• ~ SIHP~E METHOD FOR RECONSTRUCTION AND 
VIEWING IS DESCRIBED, PICTURES OF RESULTANT HOLOGRAMS 
ARE GIVEN, CONSIDERATiON IS GIVEN . TO -~XTENSION OF . THE 
TECHNIQUE TO THREE HUNDRED AND SIXTY ·DEGREES lN BOTH 

C U > 

HORIZONTAL AND VE~TlCAL PLANES~ CAUTHOR» (U> 

1_32 

UNCLASSfFlEO 



AD•870 186 20/~ 201, 21/' 
PRATT AND WHITNEY AIRCRAFT EAST HARTFORD ·coNN 

OPTICAL TECHNIQUES 'FOR ·rLOW VISUALiZATJON AND FLOW 
FIELD MEASUREMENTS IN AIRCRAFT 'TURBOMACHlNERY~ CU> 

DESCRIPTIVE NOTE: FINAL REPT~ HAY 69•APR 70 ON ITEM 1; 
JUN 70 107P . ALWANG;WALtE8 G~ ICAVANAUGH; 

LAWRENCE A• IBURReRONALD J• IHAUER,ALLAN I 
REPTe NOe PWA•19~2 
CONTRACT: N0001,-, ,-c.o,22 
PROJ, R010•0~•02 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•AIRCRAFT ENGINES; GAS FLow,; <•FLOW 
VISUALIZ~TlONt •LASERS>; INTERFEBOMEtERs; GAS TURBINES; 
VELOCITY, THREE-DIMENSIONAL FLOW, DENSITY CU) 

IDENTIFIERS: •HOLOGRAPHY; HOLOGRAPHIC VELOCIMETRY; 
HOLOGRAPHIC INTERFEROMETR Y CU> 

THE OBJECTIVE OF THE WORK IS THE DEVELOPMENT OF 
OPTICAL METHODS 'FGR VISUALIZING AND MEASURING GAS FLOW 
IN TURBOHACHINERY~ THE WORK IN 'FLOW VISUALIZATION 
CONCENTRATED ON AN INVESTIGATION OF THE METHODS OF 
HOLOGRAPHIC INTERFEROMETRY USING SHALL SCALE FLOW 
RIGS, IT WAS FOUND THAT FLOW/NO FLOW HOLOGRAMS CAN BE 
ANALYZED TO YIELD THREE•DIMENSIONAL GAS DENSITY 
DISTRIBUTIONS, BECAUSE OF STAB1LITY REQUIREMENTS; 
HOWEVER, SINGlE~EXPOSURE OOUBLE•PULSE , HOLOGRAHS ARE 
HORE EASILY APPLIED TO TURBOMACHINERY, THESE PERMIT 
THE VISUALIZATION; IN THREE OIMENSloNs: OF DENSITY 
GRADIENTS tN MOTION SUCH AS SHOCKS; 'TURBULENT WAKES 
AND ACOUSTIC PHENOMENA~ THE MEASUREMENT OF GAS 
VELOCITY AT A POINT USING LASER DOPPLER VELOClHET RY 
tLDV> WAS ALSO INVESTIGATED~ A DUAL BE~M OPTICAL 
CONFiGURATION WAS DEVELOPED WHlCH; BECAUSE OF ITS 
INSENSITIVITY TO VIBR&TION AND ITS GOOD .LIGHT 
COLLECTION :EFF tCtENCYt IS ESP~CtALLY USEFYL FOR 
APPLICATION TO 'TURBOMACHINERy, IN GENE~AL t lT IS 
CONCLUDED THAT BOTH HOLOGRAPHY AND OPTfCAL DOPPLER 
VELOCIMETRY OFFER MANY POTENTIAL ADVANTAGES FOR 
MEASUREMENT OF GAS FLOW~ FORMS OF 'THE APPARATUS HOST 
SUITABLE FOR USE IN TURBOMACHINERY ARE DESC RIB ED, 
{AUTHOR> CU) 

UNCLASSIFIED 



UNCLASS lf' U:D 

AD•871 1,, 20/6 17/8 1~/, 
ROME AIR DEVELOPMENT CENT!R GRt,,rss AFB Ny 

OPTICAL SPATIAL FILTER ANALYSIS~ 

DESCRIPTIVE NOTE: 'INAL ·TECHNICAL REPT~ HAY•DEC 
HAY 70 ~)P WASIELEWSKl ~JAHES .E, I 

-69t 

REPT, NO, RADC•TR•70•6f 
PROJ • Af •6-2~~ 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•OPTtCAL IMAGES; •TARGET RECOGNlTION>: 
<•OPTICAL ~lLTERSt HATHgMATlCAL ANALYSIS>; eHOTOGRAPHIC 
TECHNIQUES, ·DtFF'RACTION, COH!RENT RADIATION, OPTICAL 

C U ) 

TRACKING CU> 

IDENTIFIERS: HOLOGRAPHY 

THE STUDY WAS CONDUCTED TO DETERH fNE "THE EX 1ST I NG 
IPT I HUH OPT I CAL SPAT I AL F tLTER 'f'OR AUTOMATIC 'TARGET 
RECOGNtTtON, Two DIFFERENT TYPES OF SPATIAL FILTERS 
C MATCHED AND INVERSE> US I NG 'TWO UN I QUE "FABR lCAT I ON 
METHODS C HOLOGRAPHIC AND I N•L I NE> WERE TESTED AS ,A 

( u ) 

FUNCTION OF TARGET SCAlE; ORIENTATION: CONTRAST AND 
OBSCURATION, "THE PERFORMANCE VALUES ro~ EACH FILTER 
ANO F~BRICATlON METHOD WERE ANALYZED, AN OPTIMUM 
OVERALL 'FILTER WAS SELECTED AND .A PRELIMINARY ANALYS l S 
WAS CONDUCTED TO DET~RHINE THE 'EFF'!CTS OF CONTINUOUS 
TONE IMAGERY ON f'lLTER PERFORMANC!~ (AUTHOR> CU) 
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AD•872 988 1~1, 201, 
NAVAL TRAINING DEVICE CENTER ORLANDO ·FLA 

AN INVESTIGATION OF HOLOGRAPHIC PARAM!TERS~ 

DESCRIPTIVE NOTE: TECHNICAL NOTE; 
MAR 70 ,,P POLCYN;ROGER F• l 

REPT, NO, NAVTRADEVCEN•TN•ll 
PROJ, NAVTRADEVCEN•788l•~l 

UNCLASSIFIED REPORT 

DESCRIPTORS: C•STEREOSCOPIC PHOTOGRAPHY: •LASERS>; 
c•PHOTOGRA~HlC PLATE$; :EXPOSURE>; DIFFRACTION; 

( u , 

BRIGHT~Ess, PHOTOGRAPHIC FOG (U) 

IDENTIFIERS: •HOLOqRAPHY: •HOLOGRAMS; OPTICAL DENSITY CU> 

THE EFFECT QF' PRESENSITIZING THE HIGH RESOLUTION 
PHOTOGRAPHIC PLATES USED TO RECORD HOLOGRAMS WAS 
EXPERIMENTALLY INYESTtGATED~ PRESENStTtZATtON 

.CONSISTED tN EXPOSING THE PLATE "TO A UNIFORM EXPOSURE 
BY A SHALL QUANTITY OF' LIGHT SUCH THAT "THE SITES 
W tTH IN 'THE .EHULS I ON ARE EXPOSED TO THE 'THRESHOLD OF 
DEVELOPABlLlTY~ THE EXPERIMENTAL PROCEDURE CONSISTED 
OF COMPARING V IRi'UAL HOLOGRAPH re I HAGE _.LUM I NANCE 'FO~ 
·PRE-EXPOSED HOLOGRAMS AND NOT PRE•EXPO!ED HOLOGRAMS, 
READINGS WERE TAKEN THROUGH VARIOUS PORTIONS OF' 'THE 
H~LOGRAH PL~TE AS WELL . AS AT VARIOUS ANGULAR 
ORIENTATIONS• 'RESULTS INDICATE 'THAT BRIGHTER IMAGES AS 
WELL AS 'CLEANER' 'PLATES RESULT ·rROH P~ESENS tT 1 ZAT l ON, 
ALL LUMINANCE MEASUREMENTS WERE HADE WITH A SPECTRA• 
PRITCHARD PHOTOHEtER, CAUTHOR> CU) 
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AD•87~ 618 1~/, 201, 
NAVAL TRAINING DEVICE CENTER ORLANDO FLA 

POLARIZATION EFFECTS IN HOLOGRAPHY• CU) 

DESCRIPTIVE NOTE: "TECHNICAL NOTE; 
rEB 70 lJP MOHON;WINDELL Ne IALONSO,JOS E , 

JRe&RODEHANNtALFR ED H~ I 
REPTe NO, NAVTRADEVCEN•TN•9 
PROJ, NAVTRAOEVCEN~1aa1-~1 

UNCLASSIFIED REPORT 

DESCRIPTORS: <•STEREOSCOPIC PHOTOGRAPHY; ·•L ASERS); 
DIFFRACTION, PHOTOMETERS; TEST METHODS; POLA Rt ZATlON (U) 

IDENTIFIERS: •HOLOGRAPHY; HELIUM NEON LASERS 

HOLOGRAMS w,RE ·HADE OF THE REFLECTED BEAM 'FROM A 
SIMPLE OBJECT WHICH 'HAD lTS ANGLE OF POLARIZATION 
VARIED FROM PARALLEL 'TO ORTHOGONAL IN RELATION TO .. THE 
POLARIZATION IN THE REFERENCE BEAM~ THE BRIGHTNESS OF 
THE LIGHT DIFFRACTED INTO THE IMAGE BY _THE HOLOG~AM 
WAS MEASURED WtTH A sP,cTRA-PRlTCHARD pHOTOHETER, 'THE 
RESULTS ARE PRESENTED IN GRAPHICAL 'FORM, lT WAS 
CONCLUDED THAT POtARiZA~ION PHASE ANGLtS SHOULD NOT 
EXCEED ABOUT FtFTtEN DEGREES WHEN :CALCULATING THE BEAM 

( u ) 

RATIOS FOR HOLOGRAMS~ (AUTHOR) cu> 
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AD•87~ ,~, 201, 1~1, 
AIR FORCE INST OF TECH WRIGHT•PATTERSON AFB OHIO 
SCHOOL OF .ENGINEERING 

COHERENCE PROPERTIES OF A PULSED RUBY .LASER, 

DESCRIPTIVE NOTES MASTER'S TH[Sis; 
JUN 70 100P HOLLEY;THURSTON C, I 

REPT, NO, GSPIPH/70•12 

UNCLASSIFIED REPORT 

( u ) 

DESCRIPTORS: (~LASERS; •COHERENT .RADIATJON>; 
c•STERE05C0PlC PHOTOGRAPHY; .LASERS); INTERFEROHE!ERs; 
HODEL THEORY, TEST METHODS, DIFFRACTION GRATINGS, 
MATHEMATICAL ANALYSIS; RUBY, POLARIZATION, THESES CU> 

IDENTIFIERS: •RUBY LASERS; PULSED LASERS~ INTERFERENCE 
PATTERNS; HOLOGRAPHY; DIFFRACTOMETERS CU) 

THE COHERENCE PROPERTIES OF A PULSED RUBY; MULTl•HOOE 
LASER WERE DETERMINED BY RECORDING THE 'TlME•AVERAGED 
EFFECT OF tHE RADIATION 'FIELD ON PHOTOGRAPHIC 

.EMULSION, THE RECIRDED RELATIVE INTENSITY 
DISTRIBUTIO~S WERE ANALYZED ANO .COHpARED WITH . A 
THEORETICAL, SINGLE HOOE PREDICTION, 'THE LASER BEAM 
WAS EXPANDED 'TO A ONE-INCH DIAMETER BEAM! 'THEN; WITH 
THE AID OF A 'TWYMAN•GREEN INTERFEROMETER, A TEMPORAL 
COHERENCE LENGTH OF A~~ROXIMATELY 1~27 :CENTIMETERS WAS 
OBSERVED, A~so; FOR AN APERTURE RADIUS . OF 0,,1 
MILLIMETERS, IN CONJUNCTION WITH A MODIFIED YOUNGS 
£XPERlMENT, A SPATIAL COHERENCE .LENGTH ·oF . 
APPROXIMATELY 2,2 MILLIMETERS WAS OBSERVED, (AUTHOR> CU> 



-
UNCLASSIFIED 

AD•87~ 6JJ 1~/, 20/J 1~/2 
AtR FORCE INST OF TECH WRIGHT•PATTERSON AFB OHIO 
SCHOOL OF ENGINEERING 

HOLOGRAPHIC INtERFEROH!TRIC FRINGE ANA~YSIS AND . 
MEASUREMENTS OF CONTROLLED SURFACE DISP.LAC EMENTS, (U> 

DESCRIPTIVE NOTEt MASTER'S THESIS; 
JUN 70 92P RATNER;GEORGE H, I 

REPT, NO, GSPIPH/7O•18 

UNCLASSIFIED REPORT 

DESCRIPTO~S: C•STEREOS~OPIC PHOTOGRAPHY; •LASERS); 
c•MOTtON, MEASUREMENT>, INTERFEROMETERS, PIEZOELECTRIC 
TRANSDUCERS, TEST METHODS, REAL TIME; SURFACES; 
VIBRATION, THESES CU> 

IDENTIFJERS: •INTE~FEROMETRIC HOLOGRAPHY; •HOLOGRAPHY; 
HELIUM NEON .LASERS, REAL TIME HOLOGRAPHY, INTERFERENCE 
PATTERNS, INTEROGRAHS; HOLOGRAMS; DOUBLE "EXPOSURE; 
FROZEN HOLOGRAMS CU> 

PIEZOELECTRIC TRANSDUCERS WERE USED TO CONTROL SMALL 
DISPLACEMENTS OF A DIFFUSELY REFLECTING SURFACE~ USl~G 
DOUBLE EXPOSURE ANO REAL 'TIME HOLOGRAPHIC 'TECHNIQUES, 
THE RELATIONSHIP BETWEEN THE SURFACE MOTION ANO 
RESULTING INTERFERENCE FRINGE PATTERNS WAS STUDIED~ 
THE EXTENT OF THE SURFACE DISPLACEMENT WAS MEASURED 
FROM THE TWO AND THR~E DIMENSIONAL NATURE OF THE 
INTERFERENCE "FRINGES, THE INTERFEROMETRIC RESULTS WERE 

.CORRELATED WITH THE ACTUAL DISPLACEMENTS• THE RESULTS 
lNOICATE "THAT HOLOGRAPHIC INTERFEROMETRY CAN BE USED 
AS A PRACTICAL .METHOD TO OBTAIN OEFORMATIONS OF THR EE 
DIMENSIONAL OBJECTS AND THAT PIEZOELECTRIC TRANSDUCERS 
ARE AN EFFECTIVE AID 'FOR THE STUDY OF HOLOGRAPHIC 
INTERFEROMETRY, (AUTHOR> (U> 

UNCLASSIFIED 
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AD•&&, ·:JJ l 912 .. ti, 20/2 
.~CA .LAIS ,R lNCETON ,N 'J 

PHASE .HOL.OGRAIIH lC -STOfUGE MED I A P'OR D fSPLAY 
APPLlCATtONS, 

DESCR tPT tVE NQT.E I ., l NAL .REIIT ~ _' JUN 70•'t !JUN . 71; 
JUN ·71 11811 •HOD£1,JUAN .J, IPHlLLlfl5tWlLL1AH 

lSTAEBLER,DAVID .L, I . 
CONTRACT: 'N622,,-10-c-o,12 

:UNCLASStP'tED REPORT 

DESCRIPJORS: C•OATA sioRAGE -SYSTEMS; •E~ECTROOPT1,~~; 
C·•D tSP.LAY SYSTEMS~ ,STEREOSCOP re PHOTOGRAPHY)' UCRYSTAL 
GROWTH t .N l ·OBATES), :COHERENT RAD I AT lON; .LASERS; MAPIS; 
D0f' lNG, .L tTMIUH :cOMIIOUNDS; 'SOD tUM COMPOUNDS; BAIU UM 

C U > 

coM,OUNDS cu, 

lDENTt,lERS: ~HO~OGRA~H~; ,SODfUM BARIUM NIOBATEs; 
.L[THIUM NlOBAl!S, ~O~OGRAPHIC fNFORMATION 'STORAGE CU> 

THE REPORT ·DESCRIBES 'THE RESULTS OBTAINED DURtNG A 
ONE•YEAR •ftR.GRAH A I MED AT DEVELOP I NG I r,1PROVED 

.MATER~ALS AIIID ·tECHNIQUES 'FOR PHASE .HOLOGRAPHIC SlORAGE 
OF MAPS AND OTHER PICTORIAL tNFORHATION, ' THE RESULTS 
OP' THE •flROGRAH tNCLUD!D 'THE OEVEL.OPHEN~ OP' FE•DOPED 
LINBOJ CRYSTALS: THE CONCEPTION AND IH~LEH[NTATlON OF 
THERMAL P'IXlNG ·TECHNIQUES THAT P.ERHJT ·ERASURE• 
RES I St ANT STORAGE IN L tNBOJ AND 8A2NANe,o I', AND 'THE 
DEVELOPMENT OP' !NEW ORGANIC MATERIALS TH AT GI VE H lGH 
DtFP'RACTION EP'ilCIENcY; LONG-TERM STORAGE; AND ,EA~URE 

,SELr•F l XI NG OfttRAT I ON~ ' l\HE RESULTS Of' ·EX PER I HENTAT l ONS 
It TH .MANY OTHER . HATER I ALS .AND NEW THEORET t CAL. WORK 

.CARRIED OUT DURfNG TH! ·itROG~AM ARE ALSO DETAILED IN 
' THE REPORT I (AUTHOR» c·u > 
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CORPORATE AUTHOR - MONITORING AGENCY 

•ADVISORY GROUP FOR AEROSPACE RESEARCH 
AND DEVELOPMENT PARIS (FRANCE) 

* * * AGARD-CP-94-71 
ARTIFICIAL INTELLIGENCE. 

AD-731 310 
* * * 

AGARD-LS-49 
LASER TECHNOLOGY IN AERODYNAMIC 

MEASUREMENTS. 
AD-742 619 

•AEROSPACE RESEARCH LABS WRIGHT
PATTERSON AFB OHIO 

* * * 
ARL-70-0086 

HOLOGRAPHY AND HOLOGRAPHIC 
INTERFEROMETRY FOR THERMAL 
DIFFUSION STUDIES IN SOLUTIONS, 

AD-708 641 
* * * 

ARL-70-0270 
HOLOGRAPHIC APPLICATIONS IN 

SHADOWGRAPH, SCHLIEREN, AND 
INTERFEROMETRY ANALYSES OF HEAT 
TRANSFER AND FLUID FLOW TEST 
SUBJECTS, 

AD-717 702 
* * * 

ARL-71-0316 
HOLOGRAM INTERFEROMETRY FOR 

ISOTHERMAL DIFFUSION MEASUREMENTS• 
AD-736 641 

•AIR FORCE AERO PROPULSION LAB WRIGHT
PATTERSON AFB OHIO 

* * * 
AFAPL-TR-71-16 

OPTICAL METHODS FOR CONDUCTING 
NONDESTRUCTIVE TESTING OF FUEL 
FILTER ELEMENTS. 

AD-731 237 
* * * 

AFAPL-TR-71-27 
DETERMINATION OF SILVER 

PERCHLORATE DIFFUSION COEFFICIENT 
BY HOLOGRAPHIC INTERFEROMETRY. 

AD-743 310 
* * * 

AFAPL-TR-72-53-VOL-1 
THE GENERATION AND RADIATION OF 

0-1 
UNCLASSIFIED 

SUPERSONIC JET NOISE• VOLUME I. 
SUMMARY OF SUPERSONIC JtT NOISE 
STUDIES. 

AD-749 428 

* * * AFAPL-TR-72-53-VOL-2 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME II• 
FUTURE STUDIES FOR DEFINITION OF 
SUPERSONIC JET NOISE GENERATION AND 
REDUCTION MECHANISMS. 

AD-749 137 

* * * AFAPL-TR-72-53-VOL-3 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE• VOLUME III. 
PROGRESS TOWARD A UNIFIED THEORY OF 
JET ENGINE NOISE. 

AD-749 138 
* * * 

AFAPL-TR-72-53-VOL-4 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME IV. 
THEORY OF TURBULENCE GENERATED JET 
NOISE, NOISE RADIATION FROM 
UPSTREAM SOURCES, AND COMBUSTION 
NOISE. 

AD-749 139 
* * * 

AFAPL-TR-72-53-VOL-5 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE• VOLUME V. AN 
EXPERIMENTAL INVESTIGATION OF JET 
NOISE VARIATION WITH VELOCITY AND 
TEMPERATURE. 

AD-749 140 
* * * 

AFAPL-TR-72-53-VOL-6 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE• VOLUME VI. 
JET FLOW MEASUREMENT AND ANALYSIS 
WITH SPECIAL EMPHASIS ON REMOTE 
SENSING DEVICES. CROSSED BEAM 
SCHLIEREN• LASER DOPPLER 
VELOCIMETER, PULSED LASER 
INTERFEROMETER. 

AD-749 143 

*AIR FORCE CAMBRIDGE RESEARCH LABS LG 
HANSCOM FIELD MASS 

* * * 



UNCLASSIFIED 
AIR-AIR 

AFCRL-70-0104 
INVESTIGATIONS BY ANALYTIC AND 

THEORETICAL PROCEDURE OF VISIBILITY 
FUNCTIONS. 

AD-702 539 
* * * 

AFCRL-70-0266 
INVESTIGATION OF A CLASS OF 

ELECTROMAGNETIC BOUNDARY VALUE 
PROBLEMS. 

AD-707 845 
* * * 

AFCRL-71-0lH 
GENERALIZED FOURIER TECHNIQUES 

FOR THE THEORY OF LIGHT SCATTERING. 
AD-720 858 

* * * AFCRL-71-0164 
PERFORMANCE TESTING OF THE 

GROUND-BASED AND SNOWFLAKE 
DISDROMETER SYSTEMS. 

AD-722 452 
* * * 

AFCRL-71-0444 
FOG DROP-SIZE DISTRIBUTIONS 

MEASURED WITH A LASER HOLOGRAM 
CAMERA, 

AD-731 087 

•AIR FORCE FLIGHT DYNAMICS LAB WRIGHT
PATTERSON AFB OHIO 

* * * 
AFFDL-TR-69-100 

OPTICAL PROCESSORS FOR 
HOLOGRAPHIC VELOCIMETRY DATA. 

AD-703 299 
* * * 

AFFDL-TR-70-157 
TECHNIQUES FOR MEASURING 

DISPLACEMENT FIELDS OF DEFORMED 
BODIES USING HOLOGRAPHIC 
INTERFEROMETRY. 

AD-725 748 
* * * AFFDL-TR-70-173 

A TECHNIQUE FOR OBTAINING 
IMPROVED REAL-TIME HOLOGRAPHIC 
INTERFEROMETRIC DATA USING PULSE 
MODULATED ILLUMINATION• 

AD-723 632 

0-2 
UNCLASSIFIED 

*AIR FORCE INST OF TECH WRIGHT
PATTERSON AFB OHIO . SCHOOL OF 
ENGINEERING 

* * * 
DS/PH/71-3 

DETERMINATION OF SPATIAL AND 
TEMPORAL ELECTRON DENSITY AND 
TEMPORAL ELECTRON TEMPERATURE IN 
LASER-PRODUCED GASEOUS DEUTERIUM 
PLASMAS. 

AD-734 246 
* * * 

GA/ME/72-1 
HOLOGRAPHIC-INTERFEROMETER 

INVESTIGATION OF FREE-CONVECTION 
FROM A NON-UNIFORMLY-HEATED 
VERTICAL PLATE. 

AD-724 698 
* * * 

GSP/PH/70-12 
COHERENCE PROPERTIES OF A 

PULSED RUBY LASER. 
AD-874 649 

* * * 
GSP/PH/70-18 

HOLOGRAPHIC INTERFEROMETRIC 
FRINGE ANALYSIS AND MEASUREMENTS OF 
CONTROLLED SURFACE DISPLACEMENTS. 

AD-874 653 

*AIR FORCE MATERIALS LAB WRIGHT
PATTERSON AFB OHIO 

* * * AFML-TR-71-120 
A REVIEW OF NONDESTRUCTIVE 

METHODS FOR THE DETECTION OF 
CONCEALED CRACKS. 

AD-746 268 

*AIR FORCE OFFICE OF SCIENTIFIC 
RESEARCH ARLINGTON VA 

* * * AFOSR-70-0991TR 
RAPID ACCESS 

PHOTOPOLYMERIZATION IMAGING, 
AD-703 984 

* * * 
AFOSR-70-2146TR 

MULTI-PASS OPTICAL ATTENUATION 
MEASUREMENTS UTILIZING HOLOGRAPHIC 
TECHNIQUES AND OPTICAL LASER 



UNCLASSIFIED 

SCATTERING FOR ANALYSIS OF 
TRANSPARENT MEDIA, 

AD-710 144 
* * * 

AFOSR-70-2819TR 
FULL VIEW HOLOGRAMS, 

AD-716 276 
* * * 

AFOSR-70-2826TR 
REFLECTION-TRANSMISSION FULL

VIEW HOLOGRAMS, 
AD-716 571 

* * * 
AFOSR-70-2870TR 

CRITICAL THOUGHTS ON STRUCTURAL 
MECHANICS AND NOE, 

AD-720 899 
* * * 

AFOSR-70-2913TR 
LIQUID CRYSTAL DISPLAYS FOR 

MATCHED FILTERING, 
AD-717 170 

* * * 
AFOSR-70-2982TR 

MODERN OPTICS. 
AD-717 775 

* * * 
AFOSR-TR-71-2260 

THE HOMIN• A HOLOGRAPHIC 
MULTIPASS INTERFEROMETER, 

AD-728 341 
* * * 

AFOSR-TR-71-2441 
FIXING OF PHOTOPOLYMER 

HOLOGRAMS, 
AD-730 269 

* * * 
AFOSR-TR-71-2655 

A STUDY OF NETWORK AND SYSTEM 
SENSITIVITY OF SIGNAL PROCESSORS 
FOR USE IN AIR FORCE SYSTEMS SUCH 
AS COMMAND AND CONTROL SYSTEMS. 

AD-731 294 
* * * 

AFOSR-TR-71-2823 
PLASMA DIAGNOSTICS UTILIZING 

OPTICAL INTERFEROMETRY AND 
HOLOGRAPHIC TECHNIQUES, 

AD-731 964 
* * * 

AFOSR-TR-71-2988 

AIR-AIR 

HOLOGRAPHY AND OPTICAL DATA 
PROCESSING IN AEROSPACE 
INSTRUMENTATION, 

AD-733 257 
* * * 

AFOSR-TR-72-0196 
3-0 HOLOGRAM SYNTHESIS FROM 2-D 

PICTURES, 
AD-736 057 

* * * 
AFOSR-TR-72-0372 

MODERN OPTICS. 
AD-737 521 

* * * 
AFOSR-TR-72-0473 

TEXAS BIANNUAL OF ELECTRONICS 
RESEARCH NUMBER 14. 

AD-745 968 
* * * 

AFOSR-TR-72-1178 
AN EXPERIMENTAL INVESTIGATION 

OF THE VANDER LUGT MATCHED FILTER 
SYSTEM. 

AD-746 710 
* * * 

AFOSR-TR-72-1486 
SOME ASPECTS OF SCANNED 

REFERENCE BEAM HOLOGRAPHY, 
AD-746 813 

* * * 
AFOSR-TR-72-1786 

NONLINEARITIES OF PHOTOPOLYMER 
HOLOGRAPHIC RECORDING MATERIALS, 

AD-749 118 

*AIR FORCE ROCKET PROPULSION LAB 
EDWARDS AFB CALIF 

* * * 
AFRPL-TR-72-72 

HOLOGRAPHY AS APPLIED TO JET 
BREAKUP AND AN ANALYTICAL METHOD 
FOR REDUCING HOLOGRAPHIC DROPLET 
DATA. 

AD-749 854 

*AIR FORCE SYSTEMS COMMAND WASHINGTON 
D C 

* * * 
AFSC-TR-002-VOL-2 

PROCEEDINGS OF THE AIR FORCE 
SYSTEMS COMMAND 1971 SCIENCE AND 

o-3 
UNCLASSIFIED 



UNCLASSIFIED 
ALA-ARM 

ENGINEERING SYMPOSIUM HELD AT THE 
SHERATON-DAYTON HOTEL AND WRIGHT
PATTERSON AIR FORCE BASE, DAYTON, 
OHIO, 5-7 OCTOBER 1971, VOLUME II, 

AD-736 128 
* * * 

AFSC-TR-72-002-VOL-1 
PROCEEDINGS OF THE AIR FORCE 

SYSTEMS COMMAND 1971 SCIENCE ANO 
ENGINEERING SYMPOSIUM HELD AT THE 
SHERATON-DAYTON HOTEL AND WRIGHT
PATTERSON AIR FORCE BASE, DAYTON, 
OHIO, 5-7 OCTOBER 1971, VOLUME I, 

A0-736 127 

*ALABAMA UNIV HUNTSVILLE DIV OF 
GRADUATE STUDIES AND RESEARCH 

* * * 
RESEARCH AND DEVELOPMENT 

FLUIDIC CONTROL CONCEPTS AND 
DESIGNS, PART II. 

AD-724 127 

•ARIZONA STATE UNIV TEMPE COLL OF 
ENGINEERING SCIENCES 

* * * 
SOME ASPECTS OF SCANNED 

REFERENCE BEAM HOLOGRAPHY, 
<AFOSR-TR-72-1486) 

AD-746 813 

•ARMY ELECTRONICS COMMAND FORT 
MONMOUTH NJ 

* * * 
ECOM-0471-3 

PATTERN THRESHOLD RECOGNITION 
DEVICE, 

AD-712 324 
* * * 

ECOM-0471-F 
PATTERN THRESHOLD RECOGNITION 

DEVICE, 
AD-721 021 

* * * 
ECOM-02411-25 

PENNSYLVANIA-PRINCETON ARMY 
AVIONICS RESEARCH PROGRAM, 
MILLIMETER WAVE IMAGE CONVERSION 
TASK, 

AD-740 228 
* * * 

0-4 
UNCLASSIFIED 

ECOM-3494 
CHAR~CTER IDENTIFICATION BY 

HOLOGRAPHY AND COHERENT SPATIAL 
FILTERING, 

AD-737 182 

*ARMY ENGINEER TOPOGRAPHIC LABS FORT 
BELVOIR VA 

* * * ETL-CR-70-8 
STUDY OF POTENTIAL APPLICATION 

OF HOLOGRAPHIC TECHNIQUES TO 
MAPPING, . 

AD-718 084 
* * * ETL-CR-71-17 

STUDY OF POTENTIAL APPLICATION 
OF HOLOGRAPHIC TECHNIQUES TO 
MAPPING, 

AD-734 327 

*ARMY FOREIGN SCIENCE AND TECHNOLOGY 
CENTER CHARLOTTESVILLE VA 

* * * FSTC-HT-23-392-72 
HOLOGRAPHIC METHOD OF IMPROVING 

THE DIVERGENCE IN RADIATION OF THE 
RUBINIC 0KG IN THE REGIME OF FREE 
GENERATION (GOLOGRAFICHESKII METOD 
ULUCHSHENIYA RASKHODIMOSTI IZ: 
UCHENIYA RUBINOVOGO 0KG V REZHIME 
SVOBO DNOI GENERATSIIl, 

AD-746 646 

*ARMY MATERIALS AND MECHANICS RESEARCH 
CENTER WATERTOWN MASS 

* * * 
AMMRC-CR-70-14 

INVESTIGATION OF THE 
APPLICATION OF COHERENT ACOUSTIC 
IMAGING TO NONDESTRUCTIVE TESTING, 

AD-711 085 
* * * AMMRC-CR-70-14(Fl 

INVESTIGATION OF THE . 
APPLICATION OF COHERENT ACOUSTIC 
IMAGING TO NONDESTRUCTIVE TESTING, 

AD-750 184 

*ARMY WEAPONS COMMAND ROCK ISLAND ILL 
* * * 



UNCLASSIFIED 

HOLOGRAPHIC INSPECTION OF 
LAMINATE BONDS, 

A0-713 545 

•ARMY WEAPONS COMMAND ROCK ISLAND ILL 
RESEARCH AND ENGINEERING 
DIRECTORATE 

* * * AMSWE-RE-70-157 
APPLICATIONS OF HOLOGRAPHY TO 

COMPONENT TESTING. 
AD-709 603 

*ARMY WEAPONS COMMAND ROCK ISLAND ILL 
RESEARCH DEVELOPMENT ANO 
ENGINEERING DIRECTORATE 

* * * 
AMSWE-RE-71-32 

HOLOGRAPHIC TESTING TECHNIQUES. 
AD-726 369 

•ARNOLD ENGINEERING DEVELOPMENT CENTER 
ARNOLD AIR FORCE STATION TENN 

* * * 
AEDC-TR-70-23 

RESOLUTION LIMITS OF FRAUNHOFER 
HOLOGRAPHY. 

AD-706 403 
* * * 

AEDC-TR-70-44 
AERODYNAMIC HOLOGRAPHY. 

AD-709 764 
* * * 

AEDC-TR-70-181 
HOLOCAMERA FOR EXAMINATION OF 

WATER DROPLETS IN A LARGE HIGH 
ALTITUDE TEST CELL. 

AD-715 916 
* * * 

AEDC-TR-71-137 
A COMPARISON OF VARIOUS 

COHERENT OPTICAL FILTERING 
OPERATIONS. 

AD-726 091 
* * * 

AEOC-TR-71-227 
LASER INSTRUMENTATION IN AEDC 

TEST FACILITIES. 
AD-733 740 

•BALLISTIC RESEARCH LABS ABERDEEN 

PROVING GROUND MD 
* * • 

BRL-TN-1745 

ARM-CAL 

A HOLOGRAPHIC METHOD TO MEASURE 
SCINTILLATION EFFECTS. 

AD-726 902 

*BENDIX CORP SOUTHFIELD MICH BENDIX 
RESEARCH LABS 

* • • 
BRL-5362 

OPERATION MANUAL: HOLOGRAPHIC 
UNDERWATER VIEWING SYSTEM. 

AD-513 724 
* * * 

BRL-5406 
INTERIM TECHNICAL REPORT. 

AD-513 812 

*BENDIX RESEARCH LABS SOUTHFIELD MICH 
* * • 

RL0-6050 
SEISMIC HOLOGRAPHY FOR 

UNDERGROUND VIEWING• 
AD-734 693 

* * * 
RLD-6140 

UNDERWATER VIEWING SYSTEM USING 
SOUND HOLOGRAPHY. 

AD-740 836 
* * • 

RLD-6276 
SEISMIC HOLOGRAPHY FOR 

UNDERGROUND VIEWING• 
AD-746 498 

•CALIFORNIA INST OF TECH PASADENA 
DIV OF ENGINEERING ANO APPLIED 
SCIENCE 

* • • 
FULL VIEW HOLOGRAMS, 

{AFOSR-70-2819TR) 
AD-716 276 

* * • 
REFLECTION-TRANSMISSION FULL-

VIEW HOLOGRAMS, 
(AFOSR-70-2826TRl 

AD-716 571 
* * • 

LIQUID CRYSTAL DISPLAYS FOR 
MATCHED FILTERING, 

o-s 
UNCLASSIFIED 



UNCLASSIFIED 
CAT-HUG 

<AFOSR-70-2913TRl 
AD-717 170 

* * * 
MODERN OPTICS. 

(AFOSR-70-2982TRl 
AD-717 775 

* * * 
MODERN OPTICS. 

(AFOSR-TR-72-0372) 
AD-737 521 

•CATHOLIC UNIV OF AMERICA WASHINGTON 
DC STRESS ANALYSIS LABS 

* * * 
DEVELOPMENT AND APPLICATION OF 

METHODS OF EXPERIMENTAL MECHANICS• 
INTERPRETATION OF FRINGES IN STRESS
HOLO-INTERFEROMETRY. 

AD-712 869 

•DEFENSE ATOMIC SUPPORT AGENCY 
WASHINGTON DC 

* * * 
DASA-2608 

HOLOGRAPHIC STUDY OF WAVE 
PROPAGATION IN GRANITE. 

AD-725 159 

•ELECTRONIC SYSTEMS DIV LG HANSCOM 
FIELD MASS 

* * * 
ESD-TR-70-259 

EDUCATIONAL TECHNOLOGY PROGRAM. 
AD-714 563 

* * * 
ESO-TR-70-401 

EDUCATIONAL TECHNOLOGY PROGRAM. 
AD-718 101 

* * * 
ESD-TR-71-190 

EDUCATIONAL TECHNOLOGY PROGRAM. 
AD-728 211 

•FOREIGN TECHNOLOGY DIV WRIGHT
PATTERSON AFB OHIO 

* * * 
FTD-HC-23-0302-72 

HOLOGRAPHY AND ITS 
APPLICATIONS, 

AD-747 380 
* * * 

o-6 
UNCLASSIFIED 

FTD-HC-23-338-71 . 
PROGRESS IN HOLOGRAPHY, 

AD-733 204 
* * * 

FTD-HC-23-960-71 
NEW POSSIBILITIES OF NON 

DESTRUCTIVE TESTING OF TIRES BY 
LASER HOLOGRAPHY. I. PRINCIPLE 
HOLOGRAPHY, 

AD-734 916 
* * * 

FTD-HT-23-1288-71 
SOME NEW APPLICATIONAL 

POSSIBILITIES OF HOLOGRAPH, 
AD-742 710 

* * * FTD-MT-24-297-70 
MOTION PICTURE AND TELEVISION 

ENGINEERING. VOLUME 14, NUMBER 6, 
1970 (SELECTED ARTICLES>, 

AD-722 308 

*FRANKLIN INST RESEARCH LABS 
PHILADELPHIA PA 

* * * 
C-2231 

CRITICAL THOUGHTS ON STRUCTURAL 
MECHANICS AND NOE, 
<AFOSR-70-2870TRl 

AD-720 899 

*GENERAL AMERICAN TRANSPORTATION CORP 
NILES ILL GENERAL AMERICAN 
RESEARCH DIV 

* * * A REVIEW OF NONDESTRUCTIVE 
METHODS FOR THE DETECTION OF 
CONCEALED CRACKS. 
(AFML-TR-71-120) 

AD-746 268 

*GENERAL DYNAMICS SAN DIEGO CALIF 
ELECTRO DYNAMIC DIV 

* * * R-71-016-4 
MICROWAVE HOLOGRAPHY FOR RAOOME 

ANALYSIS. 
AD-744 072 

*HUGHES RESEARCH LABS MALIBU CALIF 
* * * 



UNCLASSIFIED 

FIXING OF PHOTOPOLYMER 
HOLOGRAMS, 
CAFOSR-TR-71-2441) 

AD-730 269 
* * * 

NONLINEARITIES OF PHOTOPOLYMER 
HOLOGRAPHIC RECORDING MATERIALS, 
CAFOSR-TR-72-1786) 

AD-749 118 

*HUGHES RESEARCH LABS MALIBU CALIF 
CHEMICAL PHYSICS DEPT 

* • * 
RAPID ACCESS 

PHOTOPOLYMERIZATION IMAGING, 
CAFOSR-70-0991TRl 

AD-703 984 

•ILLINOIS UNIV URBANA ANTENNA LAB 
* * * 

UIAL-70-4 
INVESTIGATION OF A CLASS OF 

ELECTROMAGNETIC BOUNDARY VALUE 
PROBLEMS. 
CAFCRL-70-0266) 

AD-707 845 
* • * 

UILU-ENG-70-304 
INVESTIGATION OF A CLASS OF 

ELECTROMAGNETIC BOUNDARY VALUE 
PROBLEMS. 
IAFCRL-70-0266) 

AD-707 845 

•IMAGE INFORMATION INC NORWALK CONN 
* * * 

III-70-001 
DATA RECORDING TECHNIQUE 

FEASIBILITY STUDY. 
IRADC-TR-70-189) 

AD-715 935 

*INSTITUTE FOR DEFENSE ANALYSES 
ARLINGTON VA 

* * * IDA/HQ-71-13167-1 
REPORT OF THE 1971 JASON LASER 

SUMMER STUDY. VOLUME I. 
RECOMMENDATIONS AND CONCLUSIONS, 

AD-743 098 

o-7 
UNCLASSIFIED 

HUG-LOC 

*INSTITUTE FOR DEFENSE ANALYSES 
ARLINGTON VA JASON DIV 

* * * 
S-391-1 

REPORT OF THE 1971 JASON LASER 
SUMMER STUDY. VOLUME I. 
RECOMMENDATIONS AND CONCLUSIONS, 
CIDAIHQ-71-13167-ll 

AD-743 098 

*ITT ELECTRON TUBE DIV FORT WAYNE IND 
* * * PATTERN THRESHOLD RECOGNITION 

DEVICE. 
CECOM-0471-31 

AD-712 324 
* * * 

PATTERN THRESHOLD RECOGNITION 
DEVICE. 
IECOM-0471-Fl 

AD-721 021 

*JODON ENGINEERING ASSOCIATES INC ANN 
ARBOR MICH 

* * * APPLICATION OF 
CINEHOLOMICROGRAPHY TO THE STUDY OF 
MICROCIRCULATION HEMODYNAMICS. 

AD-719 401 

*LAVAL UNIV QUEBEC LABORATOIRE 
D•OPTIQUE ET HYPERFREQUENCES 

* * * RANDOM BIAS HOLOGRAMS, 
AD-743 777 

*LOCKHEED MISSILES AND SPACE CO 
SUNNYVALE CALIF 

* * * STATE OF THE ART AND PROSPECTS 
OF THE DEVELOPMENT OF HOLOGRAPHY, 

AD-719 855 

*LOCKHEED-GEORGIA CO MARIETTA 
* * * THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME II. 
FUTURE STUDIES FOR DEFINITION OF 
SUPERSONIC JET NOISE GENERATION AND 
REDUCTION MECHANISMS. 
IAFAPL-TR-72-53-VOL-2) 



UNCLASSIFIED 
MAS-MIC 

AD-749 137 
* * * 

THE GENERATION AND RADIATION OF 
SUPERSONIC JET NOISE. VOLUME III• 
PROGRESS TOWARD A UNIFIED THEORY OF 
JET ENGINE NOISE. 
(AFAPL-TR-72-53-VOL-3) 

AD-749 138 
* * * 

THE GENERATION AND RADIATION OF 
SUPERSONIC JET NOISE. VOLUME IV. 
THEORY OF TURBULENCE GENERATED JET 
NOISE, NOISE RADIATION FROM 
UPSTREAM SOURCES, AND COMBUSTION 
NOISE. 
(AFAPL-TR-72-53-VOL-4) 

AD-749 139 
* * * THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME V. AN 
EXPERIMENTAL INVESTIGATION OF JET 
NOISE VARIATION WITH VELOCITY ANO 
TEMPERATURE. 
(AFAPL-TR-72-53-VOL-5) 

AD-749 140 
* * * THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME V -
APPENDIX I. TURBULENCE MIXING 
REGION NOISE DATA. 

AD-749 141 
* * * 

THE GENERATION AND RADIATION OF 
SUPERSONIC JET NOISE. VOLUME V -
APPENDIX II• SHOCK ASSOCIATED 
NOISE DATA. 

AD-749 142 
* * * THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME VI. 
JET FLOW MEASUREMENT AND ANALYSIS 
WITH SPECIAL EMPHASIS ON REMOTE 
SENSING DEVICES. CROSSED BEAM 
SCHLIEREN, LASER DOPPLER 
VELOCIMETER• PULSED LASER 
INTERFEROMETER. 
(AFAPL-TR-72-53-VOL-6> 

AD-749 143 
* * * 

THE GENERATION AND RADIATION OF 
SUPERSONIC JET NOISE. VOLUME I. 

o-8 
UNCLASSIFIED 

SUMMARY OF SUPERSONIC JET NOISE 
STUDIES. 
(AFAPL-TR-72-53-VOL- ll 

AD-749 428 

*MASSACHUSETTS INST OF TECH LEXINGTON 
LINCOLN LAB 

* * * 
EDUCATIONAL TECHNOLOGY PROGRAM. 

<ESO-TR-70-259) 
AD-714 563 

• * * 
EDUCATIONAL TECHNOLOGY PROGRAM. 

(ESO-TR-70-401) 
AD-718 101 

* • • 
EDUCATIONAL TECHNOLOGY PROGRAM. 

(ESD-TR-71-190) 
AD-728 211 

*MIAMI UNIV CORAL GABLES FLA DEPT OF 
PHYSICS 

* • • 
THE HOMIN, A HOLOGRAPHIC 

MULTIPASS INTERFEROMETER, 
(AFOSR-TR-71-2260) 

AD-728 341 

*MICHIGAN UNIV ANN ARBOR DEPT OF 
PHYSICS 

• • * 
DEVELOPMENT OF OPTIMAL SYSTEM 

PROPERTIES FOR PULSED 
CINEHOLOMICROSCOPY. 

AD-734 148 

*MICHIGAN UNIV ANN ARBOR INST OF 
SCIENCE AND TECHNOLOGY 

• • • 
2420-9-P 

INVESTIGATION OF HOLOGRAPHIC 
TESTING TECHNIQUES. 

AD-705 228 
* * * 2420-21-P 

INVESTIGATION OF HOLOGRAPHIC 
TESTING TECHNIQUES. 

AO-718 386 
* * • 

24200-28-F 
INVESTIGATION OF HOLOGRAPHIC 



UNCLASSIFIED 

TESTING TECHNIQUES. 
AD-734 408 

•MOORE SCHOOL OF ELECTRICAL 
ENGINEERING PHILADELPHIA PA 

* * * 72-10 
PENNSYLVANIA-PRINCETON ARMY 

AVIONICS RESEARCH PROGRAM. 
MILLIMETER WAVE IMAGE CONVERSION 
TASK. 
(ECOM-02411-25) 

AD-740 228 

•NATIONAL MATERIALS ADVISORY BOARD 
(NAS-NAEl WASHINGTON DC 

* * * NMAB-288 
TESTING FOR PREDICTION OF 

MATERIAL PERFORMANCE IN COMPONENTS 
AND STRUCTURES. 

AD-743 991 

•NAVAL POSTGRADUATE SCHOOL MONTEREY 
CALIF 

* * * HOLOGRAPHIC DETERMINATION OF 
TRANSLATION AND ROTATION. 

AD-710 365 
* * * 

THE APPLICATION OF HOLOGRAPHIC 
INTERFEROMETRY TO THE DETERMINATION 
OF ASYMMETRIC THREE-DIMENSIONAL 
DENSITY FIELDS IN FREE JET FLOW. 

AD-714 610 
* * * NPS-57C071111A 

THE APPLICATION OF HOLOGRAPHIC 
INTERFEROMETRY To THE DETERMINATION 
OF THE FLOW FIELD AROUND A RIGHT 
CIRCULAR CONE AT ANGLE OF ATTACK. 

AD-741 067 
* * * NPS-572171121A 

ELECTROHYDROOYNAMICS (EHDl 
RESEARCH. 

AD-734 977 

•NAVAL SHIP RESEARCH AND DEVELOPMENT 
CENTER ANNAPOLIS MD 

* * * 

MOO-NAV 

NSRDC-28-124 
THERMOGRAPHIC TECHNIQUES FOR 

INSPECTION OF BABBITTED BEARINGS. 
AD-745 730 

*NAVAL SHIP RESEARCH AND DEVELOPMENT 
CENTER BETHESDA MD 

* * * NSRDC-3680 
HOLOGRAPHIC DISPLACEMENT 

MEASUREMENTS ON A HIGHLY SKEWED 
PROPELLER BLADE, 

AD-738 820 

*NAVAL SHIP RESEARCH AND DEVELOPMENT 
CENTER WASHINGTON O C 

* * * NSRDC-3627 
HOLOGRAPHIC APPLICATIONS IN 

STRESS ANALYSIS. 
AD-721 115 

*NAVAL TRAINING DEVICE CENTER ORLANDO 
FLA 

* * * NAVTRADEVCEN-TN-9 
POLARIZATION EFFECTS IN 

HOLOGRAPHY. 
AD-874 638 

* * * NAVTRADEVCEN-TN-11 
AN INVESTIGATION OF HOLOGRAPHIC 

PARAMETERS. 
AD-872 988 

* * * NAVTRADEVCEN-TN-20 
HOLOGRAPHY. 

AD-736 926 

*NAVAL TRAINING EQUIPMENT CENTER 
ORLANDO FLA 

* * * NAVTRAEQUIPCEN-TN-25 
THREE HUNDRED AND SIXTY DEGREE 

HOLOGRAPHY. 
AD-750 250 

*NAVAL UNDERSEA RESEARCH ANO 
DEVELOPMENT CENTER SAN DIEGO CALIF 

* * * NUC-TP-239 

o-9 
·!:JNCLASSIFIED 



UNCLASSIFIED 
NAV-PUR 

VIBRATIONAL ANALYSIS OF THE 
FLEXING HEAD OF THE BQS-6 
TRANSDUCER• 

AD-735 459 

•NAVAL UNDERWATER SYSTEMS CENTER 
NEWPORT RI 

* * * 
NUSC-TR-4353 

APPLICATIONS OF HOLOGRAPHIC 
INTERFEROMETRY IN UNDERWATER 
ACOUSTICS RESEARCH. 

AD-746 134 

•NAVAL WEAPONS CENTER CHINA LAKE 
CALIF 

* * * 
NWC-TP-5388 

A HOLOGRAPHIC OPTICAL ELEMENT 
FOR VISUAL DISPLAY APPLICATIONS. 

AD-746 859 

•OFFICE OF NAVAL RESEARCH ARLINGTON 
VA 

* * * 
ONR-31 

ELECTRONICS TECHNOLOGY IN 
JAPAN, 

AD-742 074 

•OFFICE OF NAVAL RESEARCH LONDON 
(ENGLAND) 

* * * 
EUROPEAN SCIENTIFIC NOTES. 

VOLUME 25, NUMBER 2, 
A0-720 322 

•OWENS-ILLINOIS INC TOLEDO OHIO 
CONSUMER AND TECHNICAL PRODUCTS DIV 

* * * 
DAMAGE THRESHOLD STUDIES OF 

GLASS LASER MATERIALS• 
A0-718 896 

* * * DAMAGE THRESHOLD STUDIES OF 
GLASS LASER MATERIALS• 

AD-728 467 

•PERKIN-ELMER CORP NORWALK CONN 
OPTICAL GROUP 

* * * 
0-10 

UNCLASSIFIED 

PE-ER-9725 
INVESTIGATION OF THE 

APPLICATION OF COHERENT ACOUSTIC 
IMAGING TO NONDESTRUCTIVE TESTING. 
<AMMRC-CR-70-14) 

AD-711 085 
* * * 

PE-ER-10462 
INVESTIGATION OF THE 

APPLICATION OF COHERENT ACOUSTIC 
IMAGING TO NONDESTRUCTIVE TESTING. 
(AMMRC-CR-70-14(F)) 

AD-750 184 

•PRATT ANO WHITNEY AIRCRAFT EAST 
HARTFORD CONN 

* * * 
PWA-3942 

OPTICAL TECHNIQUES FOR FLOW 
VISUALIZATION AND FLOW FIELD 
MEASUREMENTS IN AIRCRAFT 
TURBOMACHINERY. 

AD-870 186 
* * * 

PWA-4276 
OPTICAL TECHNIQUES FOR FLOW 

VISUALIZATION AND FLOW FIELD 
MEASUREMENTS IN AIRCRAFT 
TURBOMACHINERY. 

AD-nlo 063 

•PRINCETON UNIV NJ DEPT OF 
ELECTRICAL ENGINEERING 

* * * 
A STUDY OF NETWORK AND SYSTEM 

SENSITIVITY OF SIGNAL PROCESSORS 
FOR USE IN AIR FORCE SYSTEMS SUCH 
AS COMMAND AND CONTROL SYSTEMS. 
(AFOSR-TR-71-2655) 

AD-731 294 

*PURDUE RESEARCH FOUNDATION LAFAYETTE 
IND 

* * * 
STUDY OF POTENTIAL APPLICATION 

OF HOLOGRAPHIC TECHNIQUES TO 
MAPPING. 
<ETL-CR-70-8) 

AD-718 084 
* • • 

STUDY OF POTENTIAL APPLICATION 



UNCLASSIFIED 

OF HOLOGRAPHIC TECHNIQUES TO 
MAPPING. 
<ETL-CR-71-17> 

AD-734 327 

•RAND CORP SANTA MONICA CALIF 
* * * 

P-4394 
HOLOGRAPHY IN A SPATIALLY 

INHOMOGENEOUS MEDIUM, 
AD-708 911 

•RCA ADVANCED TECHNOLOGY LABS 
BURLINGTON MASS 

* * * 
HOLOGRAPHIC MULTICOLOR MOVING 

MAP DISPLAY (LABORATORY MODEL). 
AD-745 025 

* * * 
HOLOGRAPHIC MULTICOLOR MOVING 

MAP DISPLAY (GROUND SUPPORT 
EQUIPMENT>. 

AD-748 648 

*RCA LABS PRINCETON NJ 
* * * 

PHASE HOLOGRAPHIC STORAGE MEDIA 
FOR DISPLAY APPLICATIONS. 

AD-885 331 

•ROCHESTER UNIV NY DEPT OF PHYSICS 
AND ASTRONOMY 

* * * INVESTIGATIONS BY ANALYTIC AND 
THEORETICAL PROCEDURE OF VISIBILITY 
FUNCTIONS. 
(AFCRL-70-0104) 

AD-702 539 
* * * 

GENERALIZED FOURIER TECHNIQUES 
FOR THE THEORY OF LIGHT SCATTERING. 
(AFCRL-71-0114) 

AD-720 858 

•ROME AIR DEVELOPMENT CENTER GRIFFISS 
AFB NY 

* * * 
RAOC-TR-70-69 

OPTICAL SPATIAL FILTER 
ANALYSIS. 

AD-871 156 

* * * 
RADC-TR-70-178 

RAN-SOC 

DIGITAL DATA RECORDING FOR 
HUMAN READABLE MACHINE READABLE 
(HRMRl INFORMATION PROCESSOR• 

AD-715 983 
* * * 

RADC-TR-70-189 
DATA RECORDING TECHNIQUE 

FEASIBILITY STUDY. 
AD-715 935 

•SHOCK ANO VIBRATION INFORMATION 
CENTER (DEFENSE) WASHINGTON O C 

* * * 
THE SHOCK AND VIBRATION DIGEST. 

VOLUME 2, NUMBER 5, MAY 1970• 
AD-705 351 

* * • 
THE SHOCK AND VIBRATION DIGEST. 

VOLUME 2, NUMBER 9, SEPTEMBER 1970. 
AD-711 551 

* * * 
THE SHOCK AND VIBRATION DIGEST. 

VOLUME 3, NUMBER 3, MARCH 1971• 
AD-720 438 

* * * 
THE SHOCK AND VIBRATION DIGEST. 

VOLUME 3, NUMBER 4, APRIL 1971• 
AD-722 028 

*SINGER-GENERAL PRECISION INC 
SUNNYVALE CALIF LINK DIV 

* * * 
UC-7240 

DIGITAL DATA RECORDING FOR 
HUMAN READABLE MACHINE READABLE 
(HRMRl INFORMATION PROCESSOR• 
(RADC-TR-70-178) 

AD-715 983 

•SOCIETY OF MOTION PICTURE AND 
TELEVISION ENGINEERS NEW YORK 

* * * 
PROCEEDINGS OF THE 

INTERNATIONAL CONGRESS ON HIGH
SPEED PHOTOGRAPHY (9TH) HELD AT 
DENVER, COLORADO ON AUGUST 2-7 
1970, 

AD-729 287 

0-11 
UNCLASSIFIED 



UNCLASSIFIED 
STA-TEX 

•STANFORD UNIV CALIF STANFORD 
ELECTRONICS LABS 

* * * ACTION-ORIENTED MEMORY 
SUBSERVING PERCEPTION• 

A0-714 510 
* * * SU-SEL-70-041 

ANALOGY BETWEEN HOLOGRAPHY AND 
INTERFEROMETRIC IMAGE FORMATION. 

AD-708 588 
* * * SU-SEL-72-006 

INCREASING THE DYNAMIC RANGE OF 
COHERENT OPTICAL FILTERS BY MEANS 
OF MODULATING GRATINGS• 

AD-742 349 
* * * 

TR-6415-1 
ANALOGY BETWEEN HOLOGRAPHY AND 

INTERFEROMETRIC IMAGE FORMATION. 
A0-708 588 

* * * 
TR-6418-1 

INCREASING THE DYNAMIC RANGE OF 
COHERENT OPTICAL FILTERS BY MEANS 
OF MODULATING GRATINGS• 

A0-742 349 

•STATE UNIV OF NEW YORK STONY BROOK 
* * * 

A NEW HOLOGRAPHIC IMAGE 
DEBLURRING METHOD, 

A0-719 050 
* * * 

HOLOGRAPHIC IMAGE DEBLURRING, 
A0-719 055 

* * * 
ENHANCEMENT OF ELECTRON 

MICROGRAPHS BY HOLOGRAPHIC IMAGE 
DEBLURRING, 

AD-719 056 

•TECHNICAL OPERATIONS INC BURLINGTON 
MASS 

* * * TO-B-71-4 
PERFORMANCE TESTING OF THE 

GROUND-BASED ANO SNOWFLAKE 
OISOROMETER SYSTEMS. 
(AFCRL-71-0164) 

0-12 
UNCLASSIFIED 

AD-722 452 

*TEMPLE UNIV PHILADELPHIA PA DEPT OF 
PHYSICS 

. * * * 
EXPERIMENTAL VERIFICATION ANO 

VISUALIZATION OF CREEPING WAVES FOR 
ACOUSTIC SCATTERING BY RIGID BODIES 
IN AIR. 

A0-704 159 

*TENNESSEE UNIV SPACE INST - TULLAHOMA 
* * * 

OPTICAL PROCESSORS FOR 
HOLOGRAPHIC VELOCIMETRY DATA. 
<AFFDL-TR-69-100) 

AD-703 299 

*TEXAS UNIV AUSTIN ELECTRONICS 
RESEARCH CENTER 

* * * MULTI-PASS OPTICAL ATTENUATION 
MEASUREMENTS UTILIZING HOLOGRAPHIC 
TECHNIQUES AND OPTICAL LASER 
SCATTERING FOR ANALYSIS OF 
TRANSPARENT MEDIA, 
(AFOSR-70-2146TR) 

AD-710 144 
* * * 

PLASMA DIAGNOSTICS UTILIZING 
OPTICAL INTERFEROMETRY AND 
HOLOGRAPHIC TECHNIQUES, 
(AFOSR-TR-71-2823) 

A0-731 964 
* * * 

HOLOGRAPHY ANO OPTICAL DATA 
PROCESSING IN AEROSPACE 
INSTRUMENTATION, 
<AFOSR-TR-71-2988) 

AD-733 257 
* * * TEXAS BIANNUAL OF ELECTRONI CS 

RESEARCH NUMBER 14. 
<AFOSR-TR-72-0473) 

AD-745 968 
* * * TM-33 

AN EXPERIMENTAL INVESTIGATION 
OF THE VANOER LUGT MATCHED FILTER 
SYSTEM. 
(AFOSR-TR-72-1178) 



UNCLASSIFIED 

AD-746 710 

•TRW SYSTEMS REDONDO BEACH CALIF 
PHYSICAL RESEARCH CENTER 

* * * 07966-6002-ROOO 
ECOLOGICAL STUDIES OF MARINE 

PLANKTON. 
AD-702 499 

•TRW SYSTEMS GROUP REDONDO BEACH 
CALIF 

* * * HOLOGRAPHIC CHARACTERIZATION 
FOR CERAMICS. PART I• 

AD-727 160 
* * * 

HOLOGRAPHIC CHARACTERIZATION OF 
CERAMICS. PART II. (OBSERVATION OF 
STATIC FATIGUE). 

AD-729 699 
* * * AM-71-5 

AN ANALYTICAL AND EXPERIMENTAL 
STUDY OF STRESSES IN TURBINE BLADES 
USING HOLOGRAPHIC INTERFEROMETRY. 

AD-728 802 

•TRW SYSTEMS GROUP REDONDO BEACH 
CALIF ADVANCED TECHNOLOGY STAFF 
GROUP 

• * * 
EXPERIMENTAL INVESTIGATION OF 

FRACTURE OF GRANITE UNDER 
COMPRESSION. 

AD-738 050 

•TRW SYSTEMS GROUP REDONDO BEACH 
CALIF APPLIED MECHANICS LAB 

* * * 
HOLOGRAPHIC STUDY OF WAVE 

PROPAGATION IN GRANITE• 
(DASA-2608) 

AD-725 159 

•UNITED AIRCRAFT CORP EAST HARTFORD 
CONN RESEARCH LABS 

.- * * 
UACRL-J990798-13 

INVESTIGATION OF APPLYING 
INTERFEROMETRIC HOLOGRAPHY TO 

0-13 
UNCLASSIFIED 

TRW-WIS 

TURBINE BLADE STRESS ANALYSIS. 
AD-702 420 

*WASHINGTON UNIV ST LOUIS MO DEPT OF 
ELECTRICAL ENGINEERING 

* • • 
3-D HOLOGRAM SYNTHESIS FROM 2-D 

PICTURES, 
(AFOSR-TR-72-0196) 

AD-736 057 

*WISCONSIN UNIV MILWAUKEE DEPT OF 
GEOLOGICAL SCIENCES 

* * * DEVELOPMENT OF CAPABILITIES OF 
OPTICAL DIFFRACTION ANALYSIS FOR 
QUANTITATIVELY COMPARING AND 
CORRELATING ROCK FABRICS AND FABRIC 
CHANGES. 

AD-737 390 



UNCLASSIFIED 

SUBJECT 

•ACOUSTIC DETECTORS 

INDEX 

STEREOSCOPIC DISPLAY SYSTEMS 
OPERATION MANUAL: HOLOGRAPHIC 

UNDERWATER VIEWING SYSTEM.• 
AD-513 724 

•AERODYNAMICS 
LASERS 

AERODYNAMIC HOLOGRAPHY.• 
AD-709 764 

SYMPOSIA 
LASER TECHNOLOGY IN AERODYNAMIC 

MEASUREMENTS.* 
AD-742 619 

•AIR FORCE RESEARCH 
SYMPOSIA 

PROCEEDINGS OF THE AIR FORCE 
SYSTEMS COMMAND 1971 SCIENCE AND 
ENGINEERING SYMPOSIUM HELD AT THE 
SHERATON-DAYTON HOTEL AND WRIGHT
PATTERSON AIR FORCE BASE, DAYTON, 
OHIO, 5-7 OCTOBER 1971• VOLUME I•* 

AD-736 127 
PROC~EDINGS OF THE AIR FORCE 

SYSTEMS COMMAND 1971 SCIENCE ANO 
ENGINEERING SYMPOSIUM HELD AT THE 
SHERATON-DAYTON HOTEL AND WRIGHT
PATTERSON AIR FORCE BASE, DAYTON, 
OHIO, 5-7 OCTOBER 1971. VOLUME 
II•* 

AD-736 128 

•AIRCRAFT ENGINES 
GAS FLOW 

OPTICAL TECHNIQUES FOR FLOW 
VISUALIZATION AND FLOW FIELD 
MEASUREMENTS IN AIRCRAFT 
TURBOMACHINERY.• 

AD-730 063 
OPTICAL TECHNIQUES FOR FLOW 

VISUALIZATION AND FLOW FIELD 
MEASUREMENTS IN AIRCRAFT 
TURBOMACHINERY.• 

AD-870 186 

•AIRFRAMES 
CRACKS 

A REVIEW OF NONDESTRUCTIVE 
METHODS FOR THE DETECTION OF 

D-1 
UNCLASSIFIED 

CONCEALED CRACKS.• 
AD-746 268 

*ARTIFICIAL INTELLIGENCE 
SYMPOSIA 

ARTIFICIAL INTELLIGENCE.• 
AD-731 310 

*BLOOD CIRCULATION 
FLOW VISUALIZATION 

APPLICATION OF 
CINEHOLOMICROGRAPHY TO THE STUDY OF 
MICROCIRCULATION HEMODYNAMICS.• 

AD-719 401 
DEVELOPMENT OF OPTIMAL SYSTEM 

PROPERTIES FOR PULSED 
CINEHOLOMICROSCOPY.* 

AD-734 148 

*BOUNDARY VALUE PROBLEMS 
INTEGRATION 

INVESTIGATION OF A CLASS OF 
ELECTROMAGNETIC BOUNDARY VALUE 
PROBLEMS.• 

AD-707 845 

*BRAIN 
COMPUTER LOGIC 

ACTION-ORIENTED MEMORY 
SUBSERVING PERCEPTION.• 

AD-714 510 

*CAMERA TUBES 
PATTERN RECOGNITION 

PATTERN THRESHOLD RECOGNITION 
DEVICE.• 

AD-712 324 

*CATHODE RAY TUBES 
DESIGN 

PATTERN THRESHOLD RECOGNITION 
DEVICE.• 

AD-721 021 

*CERAMIC MATERIALS 
NON-DESTRUCTIVE TESTING 

HOLOGRAPHIC CHARACTERIZATION FOR 
CERAMICS. PART I.• 

AD-727 160 
HOLOGRAPHIC CHARACTERIZATION OF 

CERAMICS. PART II. (OBSERVATION OF 
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UNCLASSIFIED 
CHA-DAT 

STATIC FATIGUE>•• 
AD-729 699 

•CHARACTER RECOGNITION 
AUTOMATION 

AN EXPERIMENTAL INVESTIGATION OF 
THE VANDER LUGT MATCHED FILTER 
SYSTEM.* 

AD-746 710 

STEREOSCOPIC PHOTOGRAPHY 
CHARACTER IDENTIFICATION BY 

HOLOGRAPHY AND COHERENT SPATIAL 
FILTERING.• 

AD-737 182 

•CHEMISTRY 
SCIENTIFIC RESEARCH 

PROCEEDINGS OF THE AIR FORCE 
SYSTEMS COMMAND 1971 SCIENCE ANO 
ENGINEERING SYMPOSIUM HELD AT THE 
SHERATON-DAYTON HOTEL AND WRIGHT
PATTERSON AIR FORCE BASE, DAYTON, 
OHIO, 5-7 OCTOBER 1971. VOLUME I•* 

AD-736 127 

•COHERENT RADIATION 
LASERS 

COHERENCE PROPERTIES OF A PULSED 
RUBY LASER•* 

AD-874 649 

NONLINEAR SYSTEMS 
MODERN OPTICS.• 

AD-717 775 
MODERN OPTICS.* 

AD-737 521 ' 

OPTICAL FILTERS 
A COMPARISON OF VARIOUS COHERENT 

OPTICAL FILTERING OPERATIONS.• 
AD-726 091 

REVIEWS 
INVESTIGATIONS BY ANALYTIC AND 

THEORETICAL PROCEDURE OF VISIBILITY 
FUNCTIONS.• 

AD-702 539 

•CONICAL BODIES 
FLOW FIELDS 

0-2 
UNCLASSIFIED 

THE APPLICATION OF HOLOGRAPHIC 
INTERFEROMETRY TO THE DETERMINATION 
OF THE FLOW FIELD AROUND A RIGHT 
CIRCULAR CONE AT ANGLE OF ATTACK•* 

AD-741 067 

*CONVECTION(HEAT TRANSFER) 
STEREOSCOPIC PHOTOGRAPHY 

HOLOGRAPHIC-INTERFEROMETER 
INVESTIGATION OF FREE-CONVECTION 
FROM A NON-UNIFORMLY-HEATED 
VERTICAL PLATE.* 

AD-724 698 

*CRYSTAL GROWTH 
NIOBATES 

PHASE HOLOGRAPHIC STORAGE MEDIA 
FOR DISPLAY APPLICATIONS.• 

AD-885 3:51 

*DATA PROCESSING SYSTEMS 
CHARACTER RECOGNITION 

CHARACTER IDENTIFICATION BY 
HOLOGRAPHY ANO COHERENT SPATIAL 
FILTERING•* 

AD-737 182 

LASERS 
REPRINT: HOLOGRAPHY AND OPTICAL 

DATA PROCESSING IN AEROSPACE 
INSTRUMENTATION. 

AD-733 257 

STEREOSCOPIC DISPLAY SYSTEMS 
LIQUID CRYSTAL DISPLAYS FOR 

MATCHED FILTERING,• 
AD-717 170 

*DATA STORAGE SYSTEMS 
DESIGN 

DIGITAL DATA RECORDING FOR HUMAN 
READABLE MACHINE READABLE (HRMR > 
INFORMATION PROCESSOR.• 

AD-715 983 

ELECTROOPTICS 
PHASE HOLOGRAPHIC STORAGE MEDIA 

FOR DISPLAY APPLICATIONS.• 
AD-885 331 

FEASIBILITY STUDIES 



UNCLASSIFIED 

DATA RECORDING TECHNIQUE 
FEASIBILITY STUDY.• 

AD-715 935 

•DEFECTS(MATERIALS) 
NON-DESTRUCTIVE TESTING 

A REVIEW OF NONDESTRUCTIVE 
METHODS FOR THE DETECTION OF 
CONCEALED CRACKS.• 

AD-746 268 

*DEFORM A TI ON 
STEREOSCOPIC PHOTOGRAPHY 

TECHNIQUES FOR MEASURING 
DISPLACEMENT FIELDS OF DEFORMED 
BODIES USING HOLOGRAPHIC 
INTERFEROMETRY.• 

AD-725 748 

•DIFFUSION 
ELECTROLYTES 

DETERMINATION OF SILVER 
PERCHLORATE DIFFUSION COEFFICIENT 
BY HOLOGRAPHIC INTERFEROMETRY.• 

AD-743 310 

INTERFEROMETERS 
REPRINT: HOLOGRAM 

INTERFEROMETRY FOR ISOTHERMAL 
DIFFUSION MEASUREMENTS. 

AD-736 641 

LIQUIDS 
REPRINT: HOLOGRAPHY AND 

HOLOGRAPHIC INTERFEROMETRY FOR 
THERMAL DIFFUSION STUDIES IN 
SOLUTIONS. 

AD-708 641 

•DIGITAL RECORDING SYSTEMS 
DESIGN 

DATA RECORDING TECHNIQUE 
FEASIBILITY STUDY.• 

AD-715 935 

PHOTOGRAPHIC TECHNIQUES 
DIGITAL DATA RECORDING FOR HUMAN 

READABLE MACHINE READABLE (HRMR) 
INFORMATION PROCESSOR•* 

AD-715 983 

D-3 
UNCLASSIFIED 

*DISPLAY SYSTEMS 
STEREOSCOPIC PHOTOGRAPHY 

DEF-ELE 

PHASE HOLOGRAPHIC STORAGE MEDIA 
FOR DISPLAY APPLICATIONS.• 

AD-885 331 

*DROPS 
FLOW VISUALIZATION 

HOLOCAMERA FOR EXAMINATION OF 
WATER DROPLETS IN A LARGE HIGH 
ALTITUDE TEST CELL.* 

AD-715 916 

*DYES 
POLYMERIZATION 

RAPID ACCESS PHOTOPOLYMERIZATION 
IMAGING,* 

AD-703 984 

*ECOLOGY 
PLANKTON 

ECOLOGICAL STUDIES OF MARINE 
PLANKTON.* 

AD-702 499 

*ELECTROCHEMISTRY 
DIFFUSION 

DETERMINATION OF SILVER 
PERCHLORATE DIFFUSION COEFFICIENT 
BY HOLOGRAPHIC INTERFEROMETRY.* 

AD-743 310 

*ELECTROLYTES 
DIFFUSION 

DETERMINATION OF SILVER 
PERCHLORATE DIFFUSION COEFFICIENT 
BY HOLOGRAPHIC INTERFEROMETRY.* 

AD-743 310 

*ELECTROMAGNETIC WAVES 
WAVE TRANSMISSION 

INVESTIGATION OF A CLASS OF 
ELECTROMAGNETIC BOUNDARY VALUE 
PROBLEMS.* 

AD-707 845 

*ELECTRON DENSITY 
PLASMA MEDIUM 

DETERMINATION OF SPATIAL AND 
TEMPORAL ELECTRON DENSITY AND 
TEMPORAL ELECTRON TEMPERATURE IN 



UNCLASSIFIED 
ELE-GAS 

LASER-PRODUCED GASEOUS DEUTERIUM 
PLASMAS.• 

AD-734 246 

•ELECTRON MICROSCOPY 
RESOLUTION 

REPRINT: ENHANCEMENT OF 
ELECTRON MICROGRAPHS BY HOLOGRAPHIC 
IMAGE DEBLURRING. 

AD-719 056 

•ELECTRON TUBE TARGETS 
SINGLE CRYSTALS 

INTERIM TECHNICAL REPORT.• 
AD-513 812 

•ELECTRONICS 
ARMED FORCES RESEARCH 

TEXAS BIANNUAL OF ELECTRONICS 
RESEARCH NUMBER 14.• 

AD-745 968 

JAPAN 
ELECTRONICS TECHNOLOGY IN 

JAPAN,• 
AD-742 074 

•ELECTROOPTICS 
DATA STORAGE SYSTEMS 

PHASE HOLOGRAPHIC STORAGE MEDIA 
FOR DISPLAY APPLICATIONS.• 

A0-885 331 

•FLOW VISUALIZATION 
INTERFEROMETERS 

THE APPLICATION OF HOLOGRAPHIC 
INTERFEROMETRY TO THE DETERMINATION 
OF ASYMMETRIC ·THREE-OIMENSIONAL 
DENSITY FIELDS IN FREE JET FLOW.• 

AD-714 610 

LASERS 
HOLOGRAPHIC APPLICATIONS IN 

SHADOWGRAPH, SCHLIEREN, AND 
INTERFEROMETRY ANALYSES OF HEAT 
TRANSFER AND FLUID FLOW TEST 
SUBJECTS,* 

AD-717 702 
OPTICAL TECHNIQUES FOR FLOW 

VISUALIZATION AND FLOW FIELD 
MEASUREMENTS IN AIRCRAFT 

D-4 
UNCLASSIFIED 

TURBOMACHINERY.• 
AD-730 063 

OPTICAL TECHNIQUES FOR FLOW 
VISUALIZATION AND FLOW FIELD 
MEASUREMENTS IN AIRCRAFT 
TURBOMACHINERY.• 

AD-870 186 

STEREOSCOPIC PHOTOGRAPHY 
THE APPLICATION OF HOLOGRAPHIC 

INTERFEROMETRY TO THE DETERMINATION 
OF THE FLOW FIELD AROUND A RIGHT . 
CIRCULAR CONE AT ANGLE OF ATTACK.• 

AD-741 067 
HOLOGRAPHY AS APPLIED TO JET 

BREAKUP AND AN ANALYTICAL METHOD 
FOR REDUCING HOLOGRAPHIC DROPLET 
DATA•* 

AD-749 854 

•FLUID AMPLIFIERS 
FLOW VISUALIZATION 

RESEARCH AND DEVELOPMENT FLUIDIC 
CONTROL CONCEPTS AND DESIGNS. PART II.• 

AD-724 127 

•FLUID FLOW 
VELOCITY 

OPTICAL PROCESSORS FOR 
HOLOGRAPHIC VELOCIMETRY DATA•• 

AD-703 299 

•FOG 
PARTICLE SIZE 

REPRINT: FOG DROP-SIZE 
DISTRIBUTIONS MEASURED WITH A LASER 
HOLOGRAM CAMERA. 

AD-731 087 

*FUEL FILTERS 
NON-DESTRUCTIVE TESTING 

OPTICAL METHODS FOR CONDUCTING 
NONDESTRUCTIVE TESTING OF FUEL 
FILTER ELEMENTS.• 

AD-731 237 

•GAS IONIZATION 
LASERS 

DETERMINATION OF SPATIAL AND 
TEMPORAL ELECTRON DENSITY AND 



UNCLASSIFIED 

TEMPORAL ELECTRON TEMPERATURE IN 
LASER-PRODUCED GASEOUS DEUTERIUM 
PLASMAS.• 

AD-734 246 

*GAS TURBINE BLADES 
STRESSES. 

AN ANALYTICAL ANO EXPERIMENTAL 
STUDY OF STRESSES IN TURBINE BLADES 
USING HOLOGRAPHIC INTERFEROMETRY.* 

AD-728 802 

*GRANITE 
FRACTURE(MECHANICS> 

EXPERIMENTAL INVESTIGATION OF 
FRACTURE OF GRANITE UNDER 
COMPRESSION.* 

AD-738 050 

SHOCK WAVES 
HOLOGRAPHIC STUDY OF WAVE 

PROPAGATION IN GRANITE•* 
AD-725 159 

•GUN BARRELS 
NON-DESTRUCTIVE TESTING 

APPLICATIONS OF HOLOGRAPHY TO 
COMPONENT TESTING.• 

AD-709 603 
HOLOGRAPHIC TESTING TECHNIQUES•• 

AD-726 369 

*HEAT TRANSFER 
OPTICAL ANALYSIS 

HOLOGRAPHIC APPLICATIONS IN 
SHADOWGRAPH, SCHLIEREN, AND 
INTERFEROMETRY ANALYSES OF HEAT 
TRANSFER AND FLUID FLOW TEST 
SUBJECTS,• 

AD-717 702 

•HIGH-SPEED PHOTOGRAPHY 
SYMPOSIA 

PROCEEDINGS OF THE INTERNATIONAL 
CONGRESS ON HIGH-SPEED PHOTOGRAPHY 
(9TH) HELD AT DENVER, COLORADO ON 
AUGUST 2-7 1970,• 

AD-729 287 

•IMAGE TUBES 
RESOLUTION 

D-5 
UNCLASSIFIED 

GAS-INT 

INTERIM TECHNICAL REPORT.• 
AD-513 812 

*INFORMATION THEORY 
SIGNALS 

A STUDY OF NETWORK AND SYSTEM 
SENSITIVITY OF SIGNAL PROCESSORS 
FOR USE IN AIR FORCE SYSTEMS SUCH 
AS COMMAND AND CONTROL SYSTEMS•• 

AD-731 294 

*INFRARED RADIATION 
SCINTILLATION 

A HOLOGRAPHIC METHOD TO MEASURE 
SCINTILLATION EFFECTS.• 

AD-726 902 

*INTERFEROMETERS 
OESIGN 

REPRINT: THE HOMIN, A 
HOLOGRAPHIC MULTIPASS . 
INTERFEROMETER. 

AD-728 341 

DIFFUSION 
REPRINT: HOLOGRAM 

INTERFEROMETRY FOR ISOTHERMAL 
DIFFUSION MEASUREMENTS. 

AD-736 641 

FLOW VISUALIZATION 
THE APPLICATION OF HOLOGRAPHIC 

INTERFEROMETRY TO THE DETERMINATION 
OF ASYMMETRIC THREE-DIMENSIONAL 
DENSITY FIELDS IN FREE JET FLOW.• 

AD-714 610 

MEASUREMENT 
HOLOGRAPHIC DETERMINATION OF 

TRANSLATION AND ROTATION.* 
AD-710 365 

OPTICAL IMAGES 
REPRINT: ANALOGY BETWEEN 

HOLOGRAPHY AND INTERFEROMETRIC 
IMAGE FORMATION. 

AD-708 588 

STEREOSCOPIC PHOTOGRAPHY 
INVESTIGATION OF APPLYING 

INTERFEROMETRIC HOLOGRAPHY TO 



UNCLASSIFIED 
JAP-JET 

TURBINE BLADE STRESS ANALYSIS.• 
AD-702 420 

•JAPAN 
ELECTRONICS 

ELECTRONICS TECHNOLOGY IN 
JAPAN,• 

AD-742 074 

VELOCIMETER, PULSE~ LASER 
INTERFEROMETER.• 

AD-749 143 
THE GENERATION AND 

SUPERSONIC JET NOISE• 
SUMMARY OF SUPERSONIC 
STUDIES.• 

AD-749 428 

RADIATION OF 
VOLUME I. 

JET NOISE 

•JET ENGINE NOISE 
ACOUSTIC PROPERTIES 

•JET PLANE NOISE 
SUPERSONIC PLANES 

THE GENERATION AND RADIATION OF 
SUPERSONIC JET NOISE. VOLUME II. 
FUTURE STUDIES FOR DEFINITION OF 
SUPERSONIC JET NOISE GENERATION AND 
REDUCTION MECHANISMS.* 

AD-749 137 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME III• 
PROGRESS TOWARD A UNIFIED THEORY OF 
JET ENGINE NOISE.• 

AD-749 138 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME IV. 
THEORY OF TURBULENCE GENERATED JET 
NOISE, NOISE RADIATION FROM 
UPSTREAM SOURCES, AND COMBUSTION 
NOISE.• 

AD-749 139 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME V. AN 
EXPERIMENTAL INVESTIGATION OF JET 
NOISE VARIATION WITH VELOCITY AND 
TEMPERATURE•* 

AD-749 140 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME V -
APPENDIX I• TURBULENCE MIXING 
REGION NOISE DATA.• 

AD-749 141 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME V -
APPENDIX II• SHOCK ASSOCIATED 
NOISE DATA.* 

AD-749 142 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME VI. 
JET FLOW MEASUREMENT AND ANALYSIS 
WITH SPECIAL EMPHASIS ON REMOTE 
SENSING DEVICES. CROSSED BEAM 
SCHLIEREN, LASER DOPPLER 
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THE GENERATION AND RADIATION OF 
SUPERSONIC JET NOISE• VOLUME II• 
FUTURE STUDIES FOR DEFINITION OF 
SUPERSONIC JET NOISE GENERATION AND 
REDUCTION MECHANISMS•* 

AD-749 137 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME III. 
PROGRESS TOWARD A UNIFIED THEORY OF 
JET ENGINE NOISE•* 

AD-749 138 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE• VOLUME IV• 
THEORY OF TURBULENCE GENERATED JET 
NOISE, NOISE RADIATION FROM 
UPSTREAM SOURCES, AND COMBUSTION 
NOISE.• 

AD-749 139 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME V. AN 
EXPERIMENTAL INVESTIGATION OF JET 
NOISE VARIATION WITH VELOCITY AND 
TEMPERATURE•* 

AD-749 140 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME V -
APPENDIX I. TURBULENCE MIXING 
REGION NOISE DATA.• 

AD-749 141 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE. VOLUME V -
APPENDIX II. SHOCK ASSOCIATED 
NOISE DATA.* 

AD-749 142 
THE GENERATION AND RADIATION OF 

SUPERSONIC JET NOISE• VOLUME VI• 
JET FLOW MEASUREMENT AND ANALYSIS 
WITH SPECIAL EMPHASIS ON REMOTE 
SENSING DEVICES. CROSSED BEAM 
SCHLIEREN• LASER DOPPLER 



VELOCIMETER• PULSED LASER 
INTERFEROMETER.* 

AD-749 143 

UNCLASSIFIED 

THE GENERATION AND 
SUPERSONIC JET NOISE. 
SUMMARY OF SUPERSONIC 
STUDIES.• 

RADIATION OF 
VOLUME I. 

JET NOISE 

AD-749 428 

•JETS 
THREE-DIMENSIONAL FLOW 

THE APPLICATION OF HOLOGRAPHIC 
INTERFEROMETRY TO THE DETERMINATION 
OF ASYMMETRIC THREE-DIMENSIONAL 
DENSITY FIELDS IN FREE JET FLOW.• 

AD-714 610 

•JOURNAL BEARINGS 
NON-DESTRUCTIVE TESTING 

THERMOGRAPHIC TECHNIQUES FOR 
INSPECTION OF BABBITTED BEARINGS.• 

AD-745 730 

•LAMINATES 
NON-DESTRUCTIVE TESTING 

APPLICATIONS OF HOLOGRAPHY TO 
COMPONENT TESTING.* 

AD-709 603 
HOLOGRAPHIC INSPECTION OF 

LAMINATE BONDS,* 
AD-713 545 

•LASERS 
AERODYNAMICS 

AERODYNAMIC HOLOGRAPHY.• 
AD-709 764 

LASER TECHNOLOGY IN AERODYNAMIC 
MEASUREMENTS.* 

AD-742 619 

COHERENT RADIATION 
COHERENCE PROPERTIES OF A PULSED 

RUBY LASER•* 
AD-874 649 

FLOW VISUALIZATION 
HOLOGRAPHIC APPLICATIONS IN 

SHADOWGRAPH• SCHLIEREN~ AND 
INTERFEROMETRY ANALYSES OF HEAT 
TRANSFER AND FLUID FLOW TEST 
SUBJECTS,• 
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JET-LAS 

AD-717 702 
OPTICAL TECHNIQUES FOR FLOW 

VISUALIZATION AND FLOW FIELD 
MEASUREMENTS IN AIRCRAFT 
TURBOMACHINERY.• 

AD-730 063 
OPTICAL TECHNIQUES FOR FLOW 

VISUALIZATION AND FLOW FIELD 
MEASUREMENTS IN AIRCRAFT 
TURBOMACHINERY.• 

AD-870 186 

NON-DESTRUCTIVE TESTING 
APPLICATIONS OF HOLOGRAPHY TO 

COMPONENT TESTING.• 
AD-709 603 

OPTICAL GLASS 
DAMAGE THRESHOLD STUDIES OF 

GLASS LASER MATERIALS.• 
AD-718 896 

DAMAGE THRESHOLD STUDIES OF 
GLASS LASER MATERIALS•• 

AD-728 467 

PLASMA MEDIUM 
REPRINT: PLASMA DIAGNOSTICS 

UTILIZING OPTICAL INTERFEROMETRY 
AND HOLOGRAPHIC TECHNIQUES. 

AD-731 964 

SCIENTIFIC RESEARCH 
REPORT OF THE 1971 JASON LASER 

SUMMER STUDY. VOLUME I. 
RECOMMENDATIONS AND CONCLUSIONS,* 

AD-743 098 

STEREOSCOPIC DISPLAY SYSTEMS 
UNDERWATER VIEWING SYSTEM USING 

SOUND HOLOGRAPHY.• 
AD-740 836 

STEREOSCOPIC PHOTOGRAPHY 
HOLOGRAPHIC DETERMINATION OF 

TRANSLATION AND ROTATION.• 
AD-710 365 

DEVELOPMENT AND APPLICATION OF 
METHODS OF EXPERIMENTAL MECHANICS. 
INTERPRETATION OF FRINGES IN STRESS
HOLO-INTERFEROMETRY.• 

AD-712 869 
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LIG-MOT 

MODERN OPTICS.• 
AD-717 775 

MODERN OPTICS.• 
AD-737 521 

AN INVESTIGATION OF HOLOGRAPHIC 
PARAMETERS.• 

AD-872 988 
POLARIZATION EFFECTS IN 

HOLOGRAPHY•* 
AD-874 638 

HOLOGRAPHIC INTERFEROMETRIC 
FRINGE ANALYSIS AND MEASUREMENTS OF 
CONTROLLED SURFACE DISPLACEMENTS.* 

AD-874 653 

TEST FACILITIES 
LASER INSTRUMENTATION IN AEDC 

TEST FACILITIES.• 
AD-733 740 

UNDERWATER PHOTOGRAPHY 
HOLOGRAPHY IN A SPATIALLY 

INHOMOGENEOUS MEDIUM,* 
AD-708 911 

*LIGHT TRANSMISSION 
ATMOSPHERIC MOTION 

A HOLOGRAPHIC METHOD TO MEASURE 
SCINTILLATION EFFECTS•* 

AD-726 902 

ATTENUATION 
MULTI-PASS OPTICAL ATTENUATION 

MEASUREMENTS UTILIZING HOLOGRAPHIC 
TECHNIQUES AND OPTICAL LASER 
SCATTERING FOR ANALYSIS OF 
TRANSPARENT MEDIA,* 

AD-710 144 

FOURIER ANALYSIS 
GENERALIZED FOURIER TECHNIQUES 

FOR THE THEORY OF LIGHT 
SCATTERING•* 

AD-720 858 

•LIQUIDS 
DIFFUSION 

REPRINT: HOLOGRAPHY AND 
HOLOGRAPHIC INTERFEROMETRY FOR 
THERMAL DIFFUSION STUDIES IN 
SOLUTIONS. 
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UNCLASSIFIED 

AD-708 641 

*MEMORY 
THEORY 

ACTION-ORIENTED MEMORY 
SUBSERVING PERCEPTION.• 

AD-714 510 

*METEOROLOGICAL INSTRUMENTS 
DESIGN 

PERFORMANCE TESTING OF THE 
GROUND-BASED AND SNOWFLAKE 
DISDROMETER SYSTEMS•* 

AD-722 452 

*METHYLENE BLUE 
PHOTOGRAPHIC IMAGES 

RAPID ACCESS PHOTOPOLYMERIZATION 
IMAGING,* 

AD-703 984 

*MICROFICHE 
INFORMATION RETRIEVAL 

DATA RECORDING TECHNIQUE 
FEASIBILITY STUDY.• 

AD-715 935 

*MICROSCOPY 
STEREOSCOPIC PHOTOGRAPHY 

DEVELOPMENT OF OPTIMAL SYSTEM 
PROPERTIES FOR PULSED 
CINEHOLOMICROSCOPY.* 

AD-734 148 

*MILLIMETER WAVES 
IMAGE CONVERTERS 

PENNSYLVANIA-PRINCETON ARMY 
AVIONICS RESEARCH PROGRAM. 
MILLIMETER WAVE IMAGE CONVERSION 
TASK•* 

AD-740 228 

*MOTION 
MEASUREMENT 

HOLOGRAPHIC INTERFEROMETRIC 
FRINGE ANALYSIS AND MEASUREMENTS OF 
CONTROLLED SURFACE DISPLACEMENTS•* 

AD-874 653 

*MOTION PICTURE PHOTOGRAPHY 
BLOOD CIRCULATION 



UNCLASSIFIED 

APPLICATION OF 
CINEHOLOMICROGRAPHY TO THE STUDY OF 
MICROCIRCULATION HEMODYNAMICS.* 

AD-719 401 
DEVELOPMENT OF OPTIMAL SYSTEM 

PROPERTIES FOR PULSED 
CINEHOLOMICROSCOPY.* 

AD-7:34 148 

HIGH-SPEED PHOTOGRAPHY 
PROCEEDINGS OF THE INTERNATIONAL 

CONGRESS ON HIGH-SPEED PHOTOGRAPHY 
(9TH) HELD AT DENVER, COLORADO ON 
AUGUST 2-7 1970,* 

AD-729 287 

•NAVAL AIRCRAFT 
NAVIGATIONAL AIDS 

HOLOGRAPHIC MULTICOLOR MOVING 
MAP DISPLAY (LABORATORY MODEL>•* 

AD-745 025 
HOLOGRAPHIC MULTICOLOR MOVING 

MAP DISPLAY (GROUND SUPPORT 
EQUIPMENT>•* 

AD-748 648 

•NAVIGATIONAL AIDS 
NAVAL AIRCRAFT 

HOLOGRAPHIC MULTICOLOR MOVING 
MAP DISPLAY (LABORATORY MODEL>•* 

AD-745 025 
HOLOGRAPHIC MULTICOLOR MOVING 

MAP DISPLAY (GROUND SUPPORT 
EQUIPMENT>.* 

AD-748 648 

•NON-DESTRUCTIVE TESTING 
COHERENT RADIATION 

REPRINT: HOLOGRAPHY AND OPTICAL 
DATA PROCESSING IN AEROSPACE 
INSTRUMENTATION• 

AD-7:3:3 257 

DEFECTS(MATERIALS) 
A REVIEW OF NONDESTRUCTIVE 

METHODS FOR THE DETECTION OF 
CONCEALED CRACKS.* 

AD-746 268 

FUEL FILTERS 
OPTICAL METHODS FOR CONQUCTING 

I 
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NAV-NON . 

NONDESTRUCTIVE TESTING OF FUEL 
FILTER ELEMENTS.• 

AD-7:31 2:37 

INFRARED RADIATION 
THERMOGRAPHIC TECHNIQUES FOR 

INSPECTION OF BABBITTED BEARINGS.* 
AD-745 7:30 

LAMINATES 
APPLICATIONS OF HOLOGRAPHY TO 

COMPONENT TESTING.• 
AD-709 60:3 

HOLOGRAPHIC INSPECTION OF 
LAMINATE BONDS,* 

AD-71:3 545 

LASERS 
INVESTIGATION OF HOLOGRAPHIC 

TESTING TECHNIQUES.* 
AD-705 228 

PHOTOELASTICITY 
INVESTIGATION OF HOLOGRAPHIC 

TESTING TECHNIQUES.• 
AD-718 :386 

PHOTOGRAPHIC TECHNIQUES 
HOLOGRAPHIC APPLICATIONS IN 

STRESS ANALYSIS•* 
AD-721 115 

REVIEWS 
CRITICAL THOUGHTS ON STRUCTURAL 

MECHANICS AND NOE,* 
AD-720 899 

STEREOSCOPIC PHOTOGRAPHY 
HOLOGRAPHIC TESTING TECHNIQUES.* 

AD-726 :369 
HOLOGRAPHIC CHARACTERIZATION FOR 

CERAMICS. PART I.• 
AD-727 160 

AN ANALYTICAL AND EXPERIMENTAL 
STUDY OF STRESSES IN TURBINE BLADES 
USING HOLOGRAPHIC INTERFEROMETRY.* 

AD-728 802 
HOLOGRAPHIC CHARACTERIZATION OF 

CERAMICS. PART II. (OBSERVATION OF 
STATIC FATIGUE>.* 

AD-729 699 
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OPT-PHO 

INVESTIGATION OF HOLOGRAPHIC 
TESTING TECHNIQUES.• 

AD-734 408 
MICROWAVE HOLOGRAPHY FOR RADOME 

ANALYSIS.• 
AD-744 072 

APPLICATIONS OF HOLOGRAPHIC 
INTERFEROMETRY IN UNDERWATER 
ACOUSTICS RESEARCH.• 

AD-746 134 

STRUCTURAL PARTS 
A TECHNIQUE FOR OBTAINING 

IMPROVED REAL-TIME HOLOGRAPHIC 
INTERFEROMETRIC DATA USING PULSE 
MODULATED ILLUMINATION•* 

AD-723 632 

ULTRASONIC RADIATION 
INVESTIGATION OF THE APPLICATION 

OF COHERENT ACOUSTIC IMAGING TO 
NONDESTRUCTIVE TESTING•* · 

AD-711 085 
INVESTIGATION OF THE APPLICATION 

OF COHERENT ACOUSTIC IMAGING TO 
NONDESTRUCTIVE TESTING•* 

AD-750 184 

•OPTICAL ANALYSIS 
RESOLUTION 

RESOLUTION LIMITS OF FRAUNHOFER 
HOLOGRAPHY•* 

AD-706 403 

•OPTICAL FILTERS 
DESIGN 

AN EXPERIMENTAL INVESTIGATION OF 
THE VANDER LUGT MATCHED FILTER 
SYSTEM.• 

AD-746 710 

MATHEMATICAL ANALYSIS 
OPTICAL SPATIAL FILTER 

ANALYSIS.• 
AD-871 156 

PERFORMANCE<ENGINEERING) 
A COMPARISON OF VARIOUS COHERENT 

OPTICAL FILTERING OPERATIONS.• 
AD-726 091 

INCREASING THE DYNAMIC RANGE OF 
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COHERENT OPTICAL FILTERS BY MEANS 
OF MODULATING GRATINGS.• 

AD-742 349 

*OPTICAL GLASS 
RADIATION DAMAGE 

DAMAGE THRESHOLD STUDIES OF 
GLASS LASER MATERIALS•* 

AD-718 896 
DAMAGE THRESHOLD STUDIES OF 

GLASS LASER MATERIALS•* 
AD-728 467 

*OPTICAL IMAGES 
CORRELATION TECHNIQUES 

REPRINT: ANALOGY BETWEEN 
HOLOGRAPHY AND INTERFEROMETRIC 
IMAGE FORMATION. 

AD-708 588 

TARGET RECOGNITION 
OPTICAL SPATIAL FILTER 

ANALYSIS.* 
AD-871 156 

*PARTICLES 
MEASUREMENT 

RESOLUTION LIMITS OF FRAUNHOFER 
HOLOGRAPHY,* 

AD-706 403 

*PATTERN RECOGNITION 
CATA PROCESSING SYSTEMS 

ARTIFICIAL INTELLIGENCE,* 
AD-731 310 

OPTICAL IMAGES 
PATTERN THRESHOLD RECOGNITION 

DEVICE.• 
AD-721 021 

*PHOTOGRAMMETRY 
STEREOSCOPIC PHOTOGRAPHY 

STUDY OF POTENTIAL APPLICATION 
OF HOLOGRAPHIC TECHNIQUES TO 
MAPPING,* 

AD-718 084 
STUDY OF POTENTIAL APPLICAT,ION 

OF HOLOGRAPHIC TECHNIQUES TO 
MAPPING.• 

AD-734 327 
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•PHOTOGRAPHIC FILM 
PLASTICS 

REPRINT: FIXING OF PHOTOPOLYMER 
HOLOGRAMS. 

AD-730 269 

STEREOSCOPIC PHOTOGRAPHY 
DEVELOPMENT OF OPTIMAL SYSTEM 

PROPERTIES FOR PULSED 
CINEHOLOMICROSCOPY.• 

AD-734 148 

•PHOTOGRAPHIC IMAGES 
POLYMERIZATION 

RAPID ACCESS PHOTOPOLYMERIZATION 
IMAGING•* 

AD-703 984 

RESOLUTION 
REPRINT: A NEW HOLOGRAPHIC 

IMAGE DEBLURRING METHOD. 
AD-719 050 

REPRINT: HOLOGRAPHIC IMAGE 
DEBLURRING. 

AD-719 055 
REPRINT: ENHANCEMENT OF 

ELECTRON MICROGRAPHS BY HOLOGRAPHIC 
IMAGE DEBLURRING. 

AD-719 056 

•PHOTOGRAPHIC MATERIALS 
STEREOSCOPIC PHOTOGRAPHY 

REPRINT: NONLINEARITIES OF 
PHOTOPOLYMER HOLOGRAPHIC RECORDING 
MATERIALS. 

AD-749 118 

•PHOTOGRAPHIC PLATES 
EXPOSURE 

AN INVESTIGATION OF HOLOGRAPHIC 
PARAMETERS.* 

AD-872 988 

•PHOTOGRAPHIC RECORDING SYSTEMS 
POLYMERIZATION 

REPRINT: FIXING OF PHOTOPOLYMER 
HOLOGRAMS. 

AD-730 269 

•PHOTOGRAPHIC TECHNIQUES 
FLUID FLOW 
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PHO-PLA 

OPTICAL PROCESSORS FOR 
HOLOGRAPHIC VELOCIMETRY DATA•* 

AD-703 299 

STEREOSCOPIC PHOTOGRAPHY 
REPRINT: FULL VIEW HOLOGRAMS. 

AD-716 276 

*PHYSICS 
SCIENTIFIC RESEARCH 

PROCEEDINGS OF THE AIR FORCE 
SYSTEMS COMMAND 1971 SCIENCE AND 
ENGINEERING SYMPOSIUM HELD AT THE 
SHERATON-DAYTON HOTEL AND WRIGHT
PATTERSON AIR FORCE BASE, DAYTON, 
OHIO• 5-7 OCTOBER 1971. VOLUME I.* 

AD-736 127 
PROCEEDINGS OF THE AIR FORCE 

SYSTEMS COMMAND 1971 SCIENCE AND 
ENGINEERING SYMPOSIUM HELD AT THE 
SHERATON-DAYTON HOTEL AND WRIGHT
PATTERSON AIR FORCE BASE, DAYTON• 
OHIO• 5-7 OCTOBER 1971. VOLUME 
II.• 

AD-736 128 

*PLANKTON 
STEREOSCOPIC PHOTOGRAPHY 

ECOLOGICAL STUDIES OF MARINE 
PLANKTON.* 

AD-702 499 

*PLASMA GENERATORS 
ELECTRIC FIELDS 

ELECTROHYDRODYNAMICS (EHDl 
RESEARCH.* 

AD-734 977 

*PLASMA MEDIUM 
ELECTRIC FIELDS 

ELECTROHYDRODYNAMICS <EHDl 
RESEARCH.* 

AD-734 977 

ELECTRON DENSITY 
DETERMINATION OF SPATIAL AND 

TEMPORAL ELECTRON DENSITY AND 
TEMPORAL ELECTRON TEMPERATURE IN 
LASER-PRODUCED GASEOUS DEUTERIUM 
PLASMAS.• 

AD-734 246 



UNCLASSIFIED 
PLA-SEC 

INTERFEROMETERS 
REPRINT: PLASMA DIAGNOSTICS 

UTILIZING OPTICAL INTERFEROMETRY 
AND HOLOGRAPHIC TECHNIQUES. 

AD-731 964 

•PLASTICS 
PHOTOGRAPHIC FILM 

REPRINT: FIXING OF PHOTOPOLYMER 
HOLOGRAMS. 

AD-730 269 

•POLYMERIZATION 
PHOTOGRAPHIC IMAGES 

RAPID ACCESS PHOTOPOLYMERIZATION 
IMAGING•* 

AD-703 984 

PHOTOGRAPHIC RECORDING SYSTEMS 
REPRINT: FIXING OF PHOTOPOLYMER 

HOLOGRAMS. 
AD-730 269 

•PROPELLER BLADES 
HYDRODYNAMIC CONFIGURATIONS 

HOLOGRAPHIC DISPLACEMENT 
MEASUREMENTS ON A HIGHLY SKEWED 
PROPELLER BLADE•• 

AD-738 820 

•RADAR EQUIPMENT 
AIRBORNE 

PENNSYLVANIA-PRINCETON ARMY 
AVIONICS RESEARCH PROGRAM. 
MILLIMETER WAVE IMAGE CONVERSION 
TASK•* 

AD-740 228 

•RADAR IMAGES 
STEREOSCOPIC DISPLAY SYSTEMS 

PENNSYLVANIA-PRINCETON ARMY 
AVIONICS RESEARCH PROGRAM. 
MILLIMETER WAVE IMAGE CONVERSION 
TASK.• 

AD-740 228 

•RADAR SIGNALS 
IMAGE CONVERTERS 

PENNSYLVANIA-PRINCETON ARMY 
AVIONICS RESEARCH PROGRAM. 
MILLIMETER WAVE IMAGE CONVERSION 

TASK•* 
AD-740 228 

*RADOMES 
NON-DESTRUCTIVE TESTING 

MICROWAVE HOLOGRAPHY FOR RADOME 
ANALYSIS•* 

AD-744 072 

*READING MACHINES 
CHARACTER RECOGNITION 

AN EXPERIMENTAL INVESTIGATION OF 
THE VANDER LUGT MATCHED FILTER 
SYSTEM.• 

AD-746 710 

*RELIABILITY 
TEST METHODS 

TESTING FOR PREDICTION OF 
MATERIAL PERFORMANCE IN COMPONENTS 
AND STRUCTURES.• 

AD-743 991 

*RESOLUTION 
MATHEMATICAL ANALYSIS 

HOLOGRAPHY IN A SPATIALLY 
INHOMOGENEOUS MEDIUM•* 

AD-708 911 

*ROCKCGEOLOGY> 
DEFORMATION 

DEVELOPMENT OF CAPABILITIES OF 
OPTICAL DIFFRACTION ANALYSIS FOR 
QUANTITATIVELY COMPARING AND 
CORRELATING ROCK FABRICS AND FABRIC 
CHANGES.* 

AD-737 390 

*SCIENTIFIC RESEARCH 
EUROPE 

EUROPEAN SCIENTIFIC NOTES. 
VOLUME 25• NUMBER 2•* 

AD-720 322 

*SECONDARY INJECTION 
FLUIDICS 

RESEARCH AND DEVELOPMENT FLUIDIC 
CONTROL CONCEPTS AND DESIGNS. PART 
II.* 

AD-724 127 
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UNCLASSIFIED 

•SENSORY PERCEPTION 
DATA PROCESSING SYSTEMS 

ACTION-ORIENTED MEMORY 
SUBSERVING PERCEPTION•* 

AD-714 510 

•SHOCK WAVES 
STEREOSCOPIC PHOTOGRAPHY 

HOLOGRAPHIC STUDY OF WAVE 
PROPAGATION IN GRANITE•* 

AD-725 159 

•SHOCK(MECHANICS> 
REVIEWS 

THE SHOCK AND VIBRATION DIGEST• 
VOLUME 2, NUMBER 5, MAY 1970.• 

AD-705 351 
THE SHOCK AND VIBRATION DIGEST. 

VOLUME 2, NUMBER 9, SEPTEMBER 
1970.• 

AD-711 551 
THE SHOCK AND VIBRATION DIGEST• 

VOLUME 3, NUMBER 3, MARCH 1971•* 
AD-720 438 

THE SHOCK AND VIBRATION DIGEST• 
VOLUME 3, NUMBER 4, APRIL 1971•* 

AD-722 028 

•SILVER COMPOUNDS 
DIFFUSION 

DETERMINATION OF SILVER 
PERCHLORATE DIFFUSION COEFFICIENT 
BY HOLOGRAPHIC INTERFEROMETRY.* 

AD-743 310 

•SOLUTIONS 
DIFFUSION 

REPRINT: HOLOGRAM 
INTERFEROMETRY FOR ISOTHERMAL 
DIFFUSION MEASUREMENTS• 

AD-736 641 

•SONAR EQUIPMENT 
STEREOSCOPIC DISPLAY SYSTEMS 

UNDERWATER VIEWING SYSTEM USING 
SOUND HOLOGRAPHY.• 

AD-740 836 

•SONAR PROJECTORS 
EQUATIONS OF MOTION 

VIBRATIONAL ANALYSIS OF THE 
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SEN-STE 

FLEXING HEAD OF THE BQS-6 
TRANSDUCER.* 

AD-735 459 

*SOUND 
SCATTERING 

EXPERIMENTAL VERIFICATION AND 
VISUALIZATION OF CREEPING WAVES FOR 
ACOUSTIC SCATTERING BY RIGID BODIES 
IN AIR.• 

AD-704 159 

*SOUND SIGNALS 
IMAGES 

INTERIM TECHNICAL REPORT.* 
AD-513 812 

•SPECIAL PURPOSE CAMERAS 
STEREOSCOPIC PHOTOGRAPHY 

HOLOCAMERA FOR EXAMINATION OF 
WATER DROPLETS IN A LARGE HIGH 
ALTITUDE TEST CELL.* 

AD-715 916 

•STEREOSCOPIC DISPLAY SYSTEMS 
ACOUSTIC DETECTORS 

OPERATION MANUAL: HOLOGRAPHIC 
UNDERWATER VIEWING SYSTEM.• 

AD-513 724 

DESIGN 
HOLOGRAPHIC MULTICOLOR MOVING 

MAP DISPLAY (LABORATORY MODEL>•* 
AD-745 025 

A HOLOGRAPHIC OPTICAL ELEMENT 
FOR VISUAL DISPLAY APPLICATIONS,* 

AD-746 859 

LASERS 
UNDERWATER VIEWING SYSTEM USING 

SOUND HOLOGRAPHY,* 
AD-740 836 

OPTICAL PROPERTIES 
HOLOGRAPHIC MULTICOLOR MOVING 

MAP DISPLAY (GROUND SUPPORT 
EQUIPMENT>•* 

AD-748 648 

SONAR SOUND ANALYZERS 
INTERIM TECHNICAL REPORT.• 



UNCLASSIFIED 
STE-STE 

AD-513 812 

TELEVISION COMMUNICATION SYSTEMS 
MOTION PICTURE AND TELEVISION 
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