UNCLASSIFIED AD-729 830

LASER HAZARDS & SAFETY

A DDC BIBLIOGRAPHY

December 1961 - May 1971

DUC TAS-71-42
DC

D =
\FREPI W
Approved for public release: R §EP 27 19T k\l

distribution unlimited. ,
S 15U '

AUGUST 1971 sy UNCLASSIFIED

_l)HlNSk D()( lMl«NTA'ImN ( mm(

DEFENSE__SUPPLY AGENCY

NATIONAL TECHNICAL

INFORMATION SERVICF
Soringfierd, Vo 118}

T -




UNCLASSIFIED

S.cwltl Classification

COCUMENT CONTROL DATA-R& D

{Securlty classllication of title, body ol adstrect and indexing swmatation must lic erntered when the oversll teport 1< classified

1. ORIGINATING ACTIVITY (Corpurste auther) 0. REPORT SECURITY cLatsimicaTiON
DEFENSE DOCUMENTATION CENTER UNCLASSIFIED
Cameron Station 26, CROUP

Alexandria, Virginia 22314

3. REPONRY TITLE

LASER HAZARDS & SAFETY

4 DESCMATIVE MOTES ( of repert and inciueive dates);

Bibliography (December 1961 - lay 1971)

Fs AUTHOR() (PTrel neme, midde initiel, last nece;

4 REPOARTY CAYE 78. TOTAL NO. OF PAGES 7. NO. OF REFS

| Augus; 1971 132 97
COMYTRACY O CRANTYT NO. o OR:GINATOR'S REPOMN T NUMBERI(S)

s maosECY WO DDC-TAS-71-42
c. . g;r.n::.:::nonv NO(S) (Any other numbers tha! mey Le assigned
. AD-729 830

10. DISTAIBUTION STATEMENY

Approved for public release; distribution unlimited.

1. SUPCLEMENRTARY MOTES ;P-!. SPONSORING suLITARY ACTIVITY

PITTHRYRITY

]
~

The references deal with the precautions employed, or suggested
while working with, and aaministering Taser equipment. Hazards to
primate;, and lower forms of 1{fe are discussed.

Included are Corporate Author-Monitoring Agency, Subject,
and Title indexes,

\H.

W
DD *.1473 UNCLASSIFIED

Tocudty Classllfication




gcuti!y Classification

KEY WOROS

LINK A LINK & LinNK C

ROLE

wy ROWE wT ROLE

*Laser Safety
*Lasers
*Bibliographies
*Radiation Hazards
tye
Retira
Radiation Injuries
Burns
Thresholds(Physiology)
Ophthalmology
Safetv

UNCLASSTFIED

Security Clessification




R Y LTS M N

UNCLASSIFIED

LASER HAZARDS & SAFETY

A DOC BIBLIOGRAPHY

December 1961 - May 1971

DDC-TAS-7142

Approved for public releasc;
distribution unlimited.

August 1971

DEFENSE DOCUMENT2 TION CENTER
Camenon STar on
AvLcxanoria, Yiracinta 22314

UNCLASSIFIED

AD-729 830




FOREWORD

This unclassified bibiiography on Laser Hasards and Safety

has been compiled from the Defense Documentation Center's

data bank. The references cover the period of January 1962

through June 1971,

Included a e Corporate Author-Moni*oring Agency, Subject,
and Title indexes.
BY ORDER OF THE DIRECTOR, DEFENSE SUPP’ Y AGENCY
OFFICIAL

BERT B. STEGMA . JR. %
Administrator

Defense Documentation Center
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The following is a selective 1ist of titles of bib-
liographies related to this topic. Additional titles of

other scheduled bibs also appear on the back cover,
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UNCLASSIFIED
0DC REPORY BIBLJOGRAPHY SEARCH CONTROL NOo 7222121

AD=264 393
NEw YORZ UNJy N Y SCHOOL OF MEDJCINE
PROTOCOAGULATION PRODUCED BY A COHERENT LIGHT
SOyYRcE tv)
VEC 41 v ZARET MILTON M, IBREININIGOODNIN M,
CONTRACT: AF30 602 2215

UNCLASSIFIED KEPORT

DESCRIPTOKRS: ©OEYE PIGMENTS, o¢LIGHT, ®MASERS,
ELECTROMAGNETIC wAVES, EYE, WALARDS, LASERS, PaTHCLZ%Y,
NOUNDS + INJURIES (V)

AB1OTYIC EFFECTS OF A PULSED BEAM OF LIGHT PROOVUCED

BY A LASER (LIGNY AMPLIFICATION BY STIMULATED

EMISSION OF RADIATION) DEVIiCE WERE INVEST!GaTED,.

LASERS OR OPTiCAL MASERS EMIT RADIOFREQUENCY
ELECTROMAGNETIC €NERGY “AYING MICROWAVE
CHARACTERISTICSe THE RETINA AND IRIS OF RABBITS

WERE EXPOSEL TO SINGLE PULSES AND EXAKIBITED
JNSTANTANEOUS THERMAL LESIONS AFTER EACH EXPOSVRE TU
THE COMERENT LIGNT SOURCE. POTENTIAL MAZARDS aRE
CONSIDERED IN Tn!S PRELIMINARY REPORT, (AUTHOR) tyv)

1
UNCLASSIFIED 2T




UNCLASSIFIED

ODDC REPORT BIBLIOGRAPHY SEARCH CONTROL Ng, 12211

AD~485 Byy 6/18 &/5
ARMY MEDICAL RESEARCH LaB FORT xnOX XY
RUBY CASEF LFFECTS ON OCULAR STRUCTUKES,

JAN 46 10pP JONES ARTHUK E.

MCCARTNEY vALAN u,

REPTe NO, USAMRL =653

PROJ: VA«3A014S01A7]¢

TASK: dg

UNCLASSIFIED REPORT
OESCRIPTORS: (egvE, RADIAT]ON INJURIES), (eLASERS,
KRADIATION INJURIeS), CORNEA, LENSES, RETINA,
EYE PIGMENTS, PATHOLOGY, BURNS, wiISTOLOGY,
OPHTHALMGLOGY, MeDjcaL EQUIPMENT, RADIATION
HAZARDS, RUBY

RUBY LASER EFPECTS ON OCULAR STRUCTURES,
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPIIY SEARCH CONTROL NUo 722222

AD=487 372 6/%
EDGEWS0D ARSENAL MD
EVALUATION UF YHE MECHANISM OF SOME PHYSI!CAL fFFECTS
OF LASERS ON TISSUE,

DESCRIPTIVE NUTE: TECHNICAL REPT. JUL 63-0CT 65,

AUG 46 4P MENDELSON ,JANICE Ae 1CO0K

NORMAN Ds DEARMAN,JAMES R,

PROJ: Da«iMO}2501A0/7

HONITOR: EATR 4005

tu)

UNCLASSIFIED REPORT

DESCRIPTORS! (eLASERS, RAOIATION [NJURIES),

AAZARDS, MUMANS, RABBITS, WOUNDS « INJURIES,
PENETRATON, TISSUES(BI0LOGY), THERMAL

RADIATION, INTENSITY, FUCUSING (U

THE PURPOSE OF THESE STUDIES WasS TO DETERMINE
WHETHER THERE 1S ANY SIGNIFICANT HAZARD TO MAN
ACCIDENTALLY EXFUSED TO A LASER pEaM STRIKING
£ SRE THAN THE EYES., THIS WORK CONCERNS AcVTE
OF SURGICAL S!GNIFICANCE, wiTHOUT

~RATION OF LONGTERM EFFECTS, THE MAX]IMUM
Chetat pENSITY TESTED WaS AgOUTY 7000 JOULES/2
LA IOLCONDS IN A 48 CM SPCT SIZ2E, OBTAINED wlTH a
NEQDYN]ILN=DOPED GLASS LASER ROD, A *Q«SPOjL' LASER
LELT-E:NG ABOUT 3 JOULES W]TN apouT 10,00u,goC WATTS
LT 1 EAK POWER WwERE ALSQ USED. BOTN 'THRERMAL®
AN R SSUREY EFFECTS WERE TESTED, THE FORMER BEING
MO . RKED IN THE *LONG=PULSE® MODE AND THE LATER N
| SRY=PULSE, AS CAN BE PREDICTED FROM XKNOWN
P 2. PRINCIPLES, DESPITE INTENSE EFFECTS AT Twg
TUINT OF “IMPACT .t ALL OF THESE ARE SO RAPIOLY
ATYINYATED ON PASSASE THROUGN TISSUE THAT, EXCEPT
POSSIBLY IN THE EYg, NO SURGICALLY SIGNIFICANT OaMsGr
TO INTACT LARGE ANIMALS OR MAN SMOULD s~ EXPEcTED
FOLLO®ING ACCIDENTAL EXPOSURE Tu LASER,
{AUTHOR,

3
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UNCLASSIFIED

D0C REPORT 8IBLIQGRAPHY SEARCH CONTROL NOo 72221¢

£0-8GC7 713
NAVAL TRAINING DEVICE CENTER PORT WASHINGTON N Y
B10LOGICAL EFFECTS OF LASERS] SAFEiY RECOMMENDATIONS
AND A COMMENY IN THE CONCEPT CF OCULAR DARAGE, )
DESCRIPTIVE NOTE: TECKNICAL REPT.,
Jyb &% 15P CIRINCIORE PrUL Ae
MONITOR: NAVTRADEVCEN » IMiS

UnNCLASSIFIED REPORT

suPP EMENTARY NOTE: THIS PAPER WS PRESENTED AT THE
ANNUAL CONFERENCE ON THE B1OLOGIC "FFECTS OF LASER
KADIATION (1 ST), HELD AT THE ARMEU FORCES
(NSTITUTE OF PATHOLOGY, WALTER REED ARNMY
HOSPITAL, NASHINGTON, Oe¢ Ceos 30 APR=: MAY 54,

DESCRIPTORSE (OLASERS, BURNS), (eSAFLYY, LASERS )
VISIONs EYE, SAFETY, OPHTHALMOLOGY, BLINONESS, RETINA,
TISSUES (B10L0GY), NECROSIS, SKIN, PATHOLOGY, HYMANS
EYEGLASSES ty)

THE BIOLOGICAL EFFECTS OF LASER RADIAYION ARE

JISCUSSED WITH PARTICULAR EMPHASIS ON OCULAR oAMAGE.
SINCE LASERS ARE 3EING EMPLOYED WITH [NCREASING
FREWUENCYs AND SINCE A SAFETY HA2ARD EXISTS, sPECiIFic
SAFETY RECOMMENDATIONS ARE MADE. A BEMAVIORAL
A5SESSMENT OF vISuaL IMPAIRMENT [N ADODITION ToO
HISTOL0GICAL OR OPHTHALMOLOGICAL MEASUREMENT of

CAMAGE 1S DIJCUSSED AND THE ADVANTAGES OF Sucw
ASSESSMENT DESCHIBEWLe (AUTHOR) (y)

4
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UNZLASSIFIED

OpC REPORT BIELIOGRAPHY SEARCH CONTROL No. /22222

. AD=612 "4}

i ARMED FORCES INST OF PATHOLOGY #ASHINGTON D €

‘ ANATOMIC AND HISTOCHEMICAL CHANGES IN SKIN AFTER

LASER IRRAD ATION, (v
&3 9P HELWIGIELSON Bs 1JONES,

SALLACE Ae JHAYES.JUDE Rs I1ZEITLERGELMAR Ho

4

13

3.

; UnNCLASSIFIED REPORT

. SUPPLEMENTARY NOTE: PuSe [N FEDERATION PROCEEDINGS
(Us§e) V284 NI PTEL] SUPPLIY P583e591 JANSFER 1765
(CUPIES NOT AVAILABLE 70 00C OR CLEARIMNGHOUSE
CUSTOMERS ) v

DESCRIPTORS: (oPATHOLOGY, LASERS), (SLASERS, PATHOLGGY),
HISTOLOGICAL TECHNIQUES: SKIN, BURNS: CELLS (8310LEGY),
WOUNDS AND INJURIES, ENZYHES, PROTEINS, SWINE 'y

THIS PRELIMINARY STUDY WAS DESIGNED TO EVALUATE THe

- LASER*INDUCED ALTERATIONS CF STRUCTURE aND ENZYME

: ACTIVETY IN THE MAMNALIAN SKIN AT DIFFERENT ENERGY
EXPOSURESe (AUTHORy . - vy

™

Naal ats i oy
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UNCLASSIFIED

D¢ REPORT B1BLIOGRAPHY SEARCH CONTROL NO. /22222

AD=b1d Y4y
ARMED FORCES INST OF PATHMOLOGY WASMINGTON D €
CENTRAL NERVUUS SYSTEM EFFECTS UF LASER RADIATION,
(V)
63 11P EARLE JKENNETH M, ICARPENTER,
STIRLING TRUESSMANN UROSIROSSyMARTIN A
HA'ESOJ. R. ‘

UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE: PUBe IN . EDERATION PROCEEDINGS
(Us§e) V24 NI PTII! SUFPLILI4 PS129=39 JAN=F:B 1965
{COPIES NOT AVAILABLE TO DDC OR CLEARINGHOUSE
CUSTOMERS )«

DESCRIPTORS: (oPATHOLOGY, LASERS), (*LASERS, pPaTnCLOGY),
{oBRAIN, WOUNDS AND INJVRIES)), CENTRAL NERVOUS SYSTeM,
HAIR, COLOR, HEADs» BUPNS, HEMORRHAGE» SKIN, MIcE, RaTsS,
MONKEYS tu)

EXPERIMENTS WERE CONOUCTED TO DETERMINE THE EFFECTS
oF FOCUSED AND UNFOCUSED LASER RADSATION UPON THE
SCALPY CRANIUM, AND BRAIN PARENCHYMA OF MICE aND
RATSe WITH AN UNFOCUSED BEAM, NO GRUSS oN

MICROSCOPIC LESIONS OF THE BRAIN PARENCHYMA WERE
PRODUCED WHEN THE BEAM WAS DIRECTED ONTO THE tNTacre
AND UNSHAVED ScALP AND CRANIUM, wiTH A BEAM FOCVUSED
ON THE UNSHAVED ScatLP THE SKIN waS BURNED, BUT THE
CRANIUM WAS INTACT, SUBDURAL, SUBARACHNO'D, AND

FOCAL INTRACEREBRAL HEMORRHAGE wasS PRODUCED IN THE
BRAIN PARENCHYMA OF MICE BUT NOT OF RATS UNDER THESE
CONDITIONS, WHEN THE BEAM WAS AIMED ONTo THE HEAD

AND FOCUSED S0 TMAT THE FOCA' PCINT wWOULD BE INSIDE
THE CRANIUM AND WITHIN YHE BRAIN PARENCHYMA ALONG &
TRACK THAT CORRESPONDED WITW THE FOCAL DEPTH, MOST ur
THE MICe DJED WITHIN MINUTES AFTER SUCH EXPERIMENTS
WHEN THE OUTPUT WAs ABOUY 20«40 JOULES. SIMILAR
LeS.ANS WERE PRUDVCED IN RATS, 8U° THE RATS WERE LESS
AFFECTED GENERALLY AND THE RESULTS WERE NOT
IMMEDJATELY FATALe THE EXPERIMENTYS SUGGEST THaT

THE HMVUMAN HAIR, SCALP, AND SKULL WOULD &E
SUFFICIENTLY THICK AND DENSE YO PROTECT THE BRAIN
FROM FOCUSED OR UNFOCUSED LASER RADIATION UP 10 THg
40=-JOVYLE OUTPUT AND PRUBABLY MUCH HIGHER ENERGIES,
BUT THE BRAINS OF sMALL ANIMALS SUCH AS RATS aAND mMicCe
CAN BE SEVERE.Y OAMAGED BY A FOCUSED BEAM THAT IS
PARTIALLY TRANSMITTED THROUGH THE SCALP AND SkVLL,
(AUTHUR) (V)

6
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NoO., 722221

AD=615 449
ZARET FUUNDATION INC SCARSDALE N Y
EFFECTS OF ELECTROMAGNETIC RADIATION ON BIOLGGICAL
SYSTgMs, {u)
DESCRIPTIVE NOTET ANNUAL PROGRESS REPT, FOR 15 WJUN afei
APR 65,
APR 45 4P ZARETMILTON M,

. CONTRACT: Da MD49 193 44Glaé6

UNCL..SSIFIED REPCRT

% SUPPLEMENTARY NOTe: AVAILABLE ONLY FOR REFERENCE USE AT
00C FIELD SERVICES. COPY IS NOT AVAILABLE FOR pUBLIC
SALE,

DESCRIPTINS: (ELECTROMAGNETIC WAVES, RADIOBIOLOGY),
(oRALIOBIOLOGY, RLECTROMAGNETIC WAVES), (SLASERS,
RAD10B10LOGY), RETINAy EYE, RABBITS, VISION, VISUAL
ACUITYs OPHTHALMULOGY, ELECTROENCEPHALOGRAPHY, DAMAGE,
TISSUES (B810L0GY)s ADAPTATION (PHYSIOLOGY), NEOOYM]uUM,

ULTRAVIOLET RADIATION, FLUORESCENCE (V)
IDENTIFIERS: ELECTROPHYSIOLOGY,
ELECTRORETINOGRAPHY (V)

CONTENTS: NEODYMIUM LASER [RRADIATION OF RAB3;T

EYE! EFFECTS OF LASER RADJATION ON VISUAL FUNCTON}

| ELECTRORETINOGRAM AND CORTICAL EVOKED RESPONSE !

; : OCULAR FLUORESCENCE WITH ULTRAVIOLET LiGNT, tu)

7
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UNCLASSIFIED
DDC REPORT BlaLIOERAPHY SEARCH CONTROL NO., /722212
AD=617 954

AUTONET |CS DOWNEY CALIF
OCCUPATIONAL LASER W/ ZARDS~= A SURVEY OF THE

LITERATURE, ()
DESCRIPTIVE NOTEY REPT, FOR |956=1945,
Jubk 65 23P KINNEY  MARKELLE

REPTe NO, Ts=i248/311!
UNCLASSIFIED REPORT

SUPPLEMENTARY NOTEZ AVAILABLE COPY WILL NOT PERMIT FLLLY
LEGIBLE REPRGDUCTIONe REPRODUCTION WILL BE MADE IF
REQUESTED BY USERS OF 0DCe COPY IS AVAILABLE FOR PusLicC
SALE s

DESCRIPTORS: (e_ASERS, HMAZARDS), (eBIBLIOGRAPHIES,
LASERS), SAFETY DEVICES: EYE, V]SION: RETINA,

EYE GLASSES, PROTECTIVE CLOTHING, SKIN, BURNS,
TISSVES(810LOGY)s PATHOLOGY, OPHTKALMOLOGY,

PHYSIObLOGY, |NDUSTRIAL MEDJCINE, INDEXES,

ABSTRACTING, REVIEWS tu)

THE NEED FOR GUIDELINES TO PROTECT PERSONNEL

INVOLVED IN LASER RESEARCH 1S GENERALLY RECOGNIZED.

THE LITERATURE REVEALS)» HONEVER, THAT VIEANS DIFFER

AS TO AHAT PRECAVTIONS SHOULD BE REWVIRED: THIS
BIBLIOGRAPHY CONTAINS 98 ENTRIES ARRANGED
ALPHABETICALLY 8Y AUTHOR, AND INCLUDES PAF .S
PUBLISHED IN TWE OPEN LITERATURE AND REPORTS wHICH

MAY BE SBTAINED THROUGH THE DEFENSE DOCUMENTATION
CENTER, THE PLRIOD OF TiME _DVERED IS FROM 1956

THROUGH MAY 1945 (AUTHOR) U

8
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CUNTROL NO, /22222

AD=622 JI9¢
PHILCY NEWPORT BEACH CALIF AERONUTRONIC D]V
CHEMICALLY PUMPED L ASER SYSTEM, (V)
DESCRIPT{vE NOTE: QUARTERLY PROGRESS REPTe NO, l» 25 JUN
64«31 Julk 65,
AUG 45 3P BYRON,Se 1KUBY W, ;LAWRENCE,.W,
IFINTZ1EWR. Vo ¢
RePT. NO, U=3259 S
CUNTRACT: Da36 034AMCO325T
PROV: IFg5 238010364

UNCLASSIFIED REPORT

- SUPPLEMENTARY NOTE!

UESCRIPTORS: (OLASERSy) PUMPING(ELECTRONICS)),
(SPUMPING(ELECTRONICS) s LASERS), (®ENERGY

CONVERSJON, CHEMICAL REACTIONS), (eCHEMICAL

REACTIONS, PUMPING{ELECTRONICS)), PYROYECHNICS,

SHOCK TUBES, XENON, SMOCK WAVES, oPTICS, EYE,

MONEYS aURNS tu)
IDENTIFIERS: CHEMICALLY PUMPED LASERS tu)

A SUMMARY IS SiVEN OF THME STATE OF THE ART IN
CHENICAL PUMPING OF LASERS, THE POTENTIAL PERFORMANCE
BY VARIQUS APPROACHES IS EVALVUATED, AND THE SPECIFIC
APPROACH CHOSEN FOR FURTHER DEVELOPMENT UNDER THlS
CONTRACT 1S DESCRIBED. THE PROGRAM PLAN FOR THE
REMAINDER OF THE CONTRACT IS OUTLINED AND PROGRESS
DURING THE PAST QUARTER IS DESCRIBED. DURING THIS
QUARTER AN EXPERIMENTAL EVALUATION OF vaRIOUS
RADIATION COUPLING GEGMETRIES AND WINOOW MATERIALS
LED YO A SUCCESSFUL TEST IN WHICH LASER ACTION WAS
PRODUCED IN A RUBY Y SHMOCK HEATEQD KENONs A

SUMMARY IS ALSO GIVEN OF EARLIER STUDIES BY THE
BIO~TECHNOLOGY DEPARTHENT OF THE pxiLCO ¢

AND E DOJVISION, BLUE BELL, PENNSYLVANIA,

WHICH WERE DIRECTED TOWARD MEASURING EYE DAMAGE IN
MONKEYS CAUSED B8Y LASER IRRAODIATIONe (AUTHOR) (Ul

9
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UNCLASSIFIED
UpC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /222112

AD=628 478 6/%
GENRGE WASHINGYON UNIV WASHINGTON D C
OBSERVATIONS oN EARLY PATHOLOGIC EFFECTS OF PNOTIC
INJURY 70 TWE RaBg!T RETINA. A LIGHT AND ELECTRON
MICROSCOPIC STUOY, )

APR 45 23P FINE,BEN Se (GEERAETS,#ALTER

Jo 1§

CONTRACT: DA=49=]193aMD=2680 ,DA=49=146=X2=102

UNCLASSIFIED REPORT
AVAILABILITYS PUBLISHED IN ACTA OPHTHALMOLOGICA
V43 P6B4=T] 1965¢ COPIES TO DDC USERS ONLY.
SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH ARMED
FORCES INST. OF PATHOLOGY, WASHINGYCN, Ds Co
CPHTHALMIC BRANCH AND MEDICAL COLL- UF VIRGINIAS
DEPTSe OF OPHTHALMOLOGY AND BIOPHYSICS, RICHMOND.

DESCRIPTORS! (SRETINA, PATHOLOGY), LIGHT, WOUNDS

+ INJURLI:S) XENON LAMPS: LASERS,

PHOTURECEPTORS, EYE, HAZARDS, RapIATION

INJURIES, ORGANI: PIGMENTS, TISSUES(B]OLOGY),
MICROSCOPY, tLECTRON MICROSCOPY,

THRESHOLDS(PHYSIOLOGY) s MORPHOLOGY(BIOLOGY ),
OPHTHALMQLOGY, RABBITS (u)

MILD RETINAL LESIONS, S HOURS OLD, PRODUCED BY A
PULSEY XENONLAMP PHOTOCOAGULATOR AND BY A RUBY ROD
LASER WeRE COMPARED BY LIGHT AND ELECTRON MICROScCoPY,
THE PHYS5ICAL PARAMETERS OF EXPOSURE TIME, DIAMETER
OF THE SEAM AT THE RETINAL PLANE, AND RETINAL OOSE
WERE VERY SIMILAR FOR BOTH METHODSs THE

OBSERVATIONS INDICATE THAT THE SITE OF EARLIEST
TISSUE CHANGE LIES WITHIN THE PIGMENT EPITHELIAL
CELL, MORE SPECIFi1cALLY IN THE FRAGILE SYSTEM OF
SMOOTHSURFACED ENDOPLASMIC RETICULUM OccURYING THE
APICAL aAND MIDZONAL CYTOPLASHMe IN MORE SEVERE
LESIONS, A NONSPECIFIC GRANULATION EFFECT WAS
OBSERVED IN THE PIGMENT EPITHELIUM AND PHOTORECEPTgQR
CELLS ATTRIBUTEY TC FOCAL DENSIFICATION OF (ELL
MEMBRANES AND OF THE ADJUACENT CYTO®LASMIC GROUND
SUBSTANCE. HMORPHOLOGIC EVIDENCE 1S PRESENTED
INDICATING ABSENCE OF TRANS-SYNAHTIC DEGENENATION
FROM THE PHOTORECEPTOR CELLS WITNIN THE LIMITED Tint
INTERVAL (5 MR,) OF THE EXPERIMENTS. THE
OBSERVATIONS ALSO SUPPORT TME RELIEF THAT TNE
INTRACELLULAR CHANGLS ARE NONSPECIFIC, VARYING CNLY
IN CEGReE OF SEVER]ITY, {(AUTMHOR) ty)

10
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UNCLASSIFIED
0DC REPORT_BIBLIQGRAPHY SEARCH CUNTROL NO. 722222

AD=629 942 YAV &/5
ARMED FURCES INST OF PATHOLOGY @ASHINGTON D ¢
TPM=2: EFFECTS OF LASER IRRADIATION ON THE SKiN,
(U)
65 2P . KUHNS ,J, Ge IMELWIGsE. B,
STEINeM, IHAYES.:Je Ro ‘

UNCLASSIFIED REPORT
AVAILABILITY! PUBLISHED IN NEREM RECORD., A
DIGEST oF PAPERS PRESENTED AT THE NORTHEAST ELECTRONICS
RESEARCH AND ENGINEERING MEETING ON NOVEMBER 3+ &
AND 69 1965, COPJES YO ODC YSERS ONLY,
SUPPLEMENTARY NOTE: aLSO INCLUDES BIT.O0GICAL EFFECTS
CF LASER RADJATION 11

DESCRIPTORS: (oLASERS, RADIATION INJURIES),
(oRAD10BIOLOGY, LASERS)» PATHOLOGY, SKIN,

BURNS, RUBY, DOS.GE, ORGANIC PIGMENTS,

ENZYMES, TEMPERATURE, TISSUES(BIOLOGY),

alOPSY» WISTOLOGY. SWINE (u)

EXPERIMENTS WERE CONTINUED TO EVALUATE THE EFFECTS

OF NON QeSWITCHED RUBY LASER IRRADIATION ON SKkIN.
INVESTIGATION WERE OJRECTED TOWARD £STABLISHING
MINIMAL DOSEs GF LASER IRRADIATION THAT PRODUCED
INJURY, EVALUATING THE EFFECT OF THE |RRADIATION on
PIGMENTED VERSUS NONePIGMENTED SKINy» CORRELATING THE
STRUCTURAL AND ENZYMATIC CHANGES WITH PREDICTED
TEMPERATURES OCCURING IN THE SKIN AFTER A GIVEN DusSE,
AND UNDERSTANDING THE LESIONS IN TERMS OF THE

PHYSICAL CHARACTERISTICS OF TME BEAM.: (U

R
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UNCLASSIFIED

DDC REPORT 3]aLIQGRAPHY SEARCH CONTROL Nu. 72221212

AD=630 e47 618 /%
ARMY MED[CAL RESEARCH LAB FORT gKNOX KY
A CONSIDERATION OF THE BIOLOGICAL EFFECTS OF LASER,
tv)
65 19P MCCARTNEY JALAN J,.
REPT, NO, USAMRL=654
PROJ! DA=3=aA=014501wAr=71=E

UNCLASSIFIED REPORT
AVAILABILITY!: PUBLISHED IN MELITARY MEDICINE v1d0
NIl PlU69=77 NOV 1965¢ COPIES TO DDC USERS ONLYe
SUPPLEMENTARY NQTE!

DESCRIPTORS: (e¢LASERS, PATHOLOGY), HMEAD, EYE,
sKINs CANCER, T15SUES(BIOLOGY), RADIATION
INJURIES, DAMAGE, RADIATION HAZARDS, TISSVE
CULTURE CcELLS, ANIMALS, HUMANS, B10PHYSICS,
THERAPY, OPHTHALMOLOGY, REVIEWS (V)

THE PERTINENT WCRK ON THE BJOLOGICAL EFFECTS of
LASER 1S REVIEWED., THE PHYS|CAL PROPERTIES OF

LASER RaADIATION ARE DESCRIBED AND A CORRELATION WiTh
THESE PROPERTIES AND THE OBSERVED BIOLOGICAL EFFECTS
1S ATTEMPTED THE BIOLOGICAL EFFECTS OF LASER ARE
DESCRIBED IN 3S0ME DETAIL WITH REGARD TO: INTaAcT
ANIMALS) PR:MATE EYES! SKIN AND MALIGNANT TumoRS oF
ANTMAL AND WUMAN ORJGINe LASER RADIATION IS

CAPABLE OF INFLICTING SEVERE DAMAGE ON THE
UNPROTECTED EYE. LASER APPEARS TO NAVE SOME

PROMISE N SELECTED MEDICAL FIELDS SUCH AS CELLULAR
RESEARCH, CANCER TNERAPY, AND OPHNTMALMOLOGY,
(AUTHOR) )
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UNCLASSIFIED
0DC REPORT BIBLIQGRAPHY SEARCH CONTROL NO. /2Z22¢

AD=634 67y 6/% 6/18
ARMY MISSILE COMMAND REDSTONE ARSENAL ALA
ELECTROMAGNETICS LAB
A LASER DEVICE FOR USE IN CLINICAL TREATMENT of
MALIGMANT TUMORS, (V)
JUN 66 15P DEARMAN, JAMES R, ;MCKNIGHT,
We B, “1““‘5.“. We 1

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE! PRESENTED AT THE ARMY SCIENCE
CONFPERSNCE(1986), Uy S¢ MILITARY ACADEMY, WEST

POINT, No Yo, L4al7 JUNE 1965, COMPLETE PROCEEDINGS
AVAILABLE IN TwO UNCLASSIFIED VOLUMES AS AD=634 415 AND
AD=634 616 AND ONE CLASSIFIED YOLUME AVALILABLF TO
SUALIFIED DBC USENS,

DESCRIPTORS: (oCANCER, THERAPY), (eLASERS,

SURGICAL TECHNIQUES), SKIN, BURNS,

MORPHOLOGYIBIOLOGY), PATHOLOGY, WISTOLOGY.,

MEDICAL EQUIPMENT, MICE: RABBITS, MONXEYS vy

A SERIES OF COOPERATIVE EXPERIMENTS BETWEEN TwE
NATIONAL CANCER INSTITUTE AND THE ARMY

MISSILE COMMAND BEGAN IN LATE 1943 WNITH TREATMENTY

OF TWO SEPARATE TUMOR SYSTEMS IN TWO DIFFERENT
STRAINS OF M!CE. TNE FIRST GROUP CONSISTED OF %6
FEMALE CXDBA/FLI HYBNID MICE wiTH A SINGLE

CLOVDMAN S9| MELANOMA IMPLANT [N EACH, FORTY.

FOUR OF THESE MICE #ERE EXPOSED TO LASER RADIATICW
AND FIFTY=THO WERE UNTREATED AND uSED FOR CONTROLS To
DETERMINE THE DIFFERENCE IN SURVIVAL BETWEEN THE Tw0
GROVPS, THE SECUND GROUP CONSISTED OF SEVENTY.

THREE FEMALE CS7BL/eJN MICE WITH A DINGLE

“EWLS TTLM] SARCOMA IMPLANT IN EACH. THIRTY=

THREE OF THeSE MICE HMAD THE SARCOMA EXPSSED To THE
LASER! FORTY WERE UNTREATED CONTROLS. THE RESULTS

OF TniS TEST ARE DISCUSSED. (y)

13
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UNCLASSIFIED
0D0C REPORT pIBLIOGRAPHY SEARCH CONTROL NO. 722222

AD=6234 917 19/5 2075

KOLLSMAN INSTRUMENT CORP ELMHURST N Y

LASER APPLICATION AVIATION ORDNANCE STUDY. (U)
DESCRIPTIVE NOTE: FINAL TECHNICAL REPT.,

MAR 46 132P STEINHACKER, MARK 1

CONTRACT: N613319=1867
PROJ: 1847,
MONITOR: NAVTRADEVCEN 1867«)

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (OLASERS, ®GUNNERY TRAINERS)s (SWEAPON
SYSTEMS, SIMULATION), NAVAL AIRCRAFT, ORDNANCE,
TRAINING DEVICES. SAFETY (y)

A LASER SYSTEM APPLIVABLE TO A AIRBORNE AND GROUND
WEAPON SIMULATION TRAINING MISSIONS wWAS DEVELOPED ano
DEMONSTRATEDs A FULL RANGE WEAPON SIMULATION SYSTemM
WAS DESIGNED IN SUFFICIENT DETALIL TO ALLOW
FABRICATION OF A OEMONSTRATJON SYSTEMe THME LASER

HEAD ASSEMBLY OF THIS SYSTEM, WHICN 15 AN YTTRIUM
ALUMINUM GARNET (YaG) UNIT OPERATING AT 1.068

MICROMNS AND TEN PULSES PER SECOND CONTINUOUS, WaAS
SUBJECTED TO COMPLETE OPERATLIONAL ENVIRONMENTAL
TESTSe 1T WAS DLMONSTRATED 10 BE CAPABLE OF

EXCEEDING THE REWUIREMENTS OF MIL=E~5400y MiLe=
E~5272, MIL*STD=810 THE UNIT WAS SNOWN TO

OPERATE UNDER LONGIYVOINAL SHOCKS OF 450 G*S, A
SELF-CONTAINED SILICON PHOTODEYECTOR OPERATING AY
MAXIMUM RANGE Si1GNaL EVELS WaS uSED TO MON[TOR aLL
TESTSe EYE SAFETY aAS THOROUGHLY INVESTIGATED AND
SAFE OPgRATIONAL PROCEDVRES ARE §)1VEN,
RECUMMENDAT{ONS FOR FUTURE LASER WEAPON SIMULATOR
EFFORT ARE [NCLUDED. (AUTHOR) )

14

UNCLASSIFIED 732412

1_.




UNCLASSIFIED

00C REPORT Bl8LIOGRAPHY SEARCH CONTROL NOoe /223112

AD~6)8 917 E¥1 3
NEW YORK CVI AND EAR INFIRMaARY N ¥
INVEST!GATION OF THE EFFECTS OUF RUBY LASER RApIATION
ON OCULAR TISSUE. (V)
JUN 46 4P JACOBSON,JERRY H. INAJAC,
HAROLD we iCOOPER,gLOSSOM
CONTRACT: DA®d6=03B8~AMC=685(A})),

. ”RO0J: Daeple0,
MONITOR: FA RejB818
. UNCLASSIFLED REPORT =

SUPPLEMENTARY NOTES

DLSCRIPTORS: (¢LASERS) RETINA):s [ORETINA, b
BURNS)» EYE, COR]NEA, RUBY, .__NDS o ': é
INJURTES, OP{THALMOLOGYs THRESHOLDS(PHYSIOLOGY ) F
RABBITS, MATHEMATICAL ANALYSIS (v)

RAB3!TS WERE CONOUCTED BY THE NEw YORK EVE AND

EAR INFIRMARY [N ORDER TO ESTABLISM TENTATVIVE

SAFE OPERATIONAL DISTANCES AND CONDITJONS FOR USE of
THE FRANKFORD ARSENAL AM2) LASER :
‘ RANGEFINODER, THE MEASURED FaAR FIELD CORNEAL ¥
b THRESMOLD DOSE FOR RABBITS #AS TENTATIVELY CETERMINED 1

l TO E S X 10 TO THE MINUS 7TH PORER JOULE/SQ. CH,

' FRON TrIS A POSSIBLE WUMAN CORNEAL THRESHOLO WAS
CALCULATED AS 0.000001%5 JOULE/SGs CM, BASED oN

THIS VYaLuE, TENTATIVE SAFE QPERATIONAL DISTANCES wiRg
CALCUCATED AS BEING 6460 MLTERS FOR NIGMT (8 MM

PUPILY, 1816 METERS FOR TWILIGHT (4 MM pPUPIL),

AND 9laq METERS FOR OA. LIGHT (3 mM PUPIL).

(AuTHOR) tu)

1

1

A SERIES OF LAAORATORY AND FIELD EXPERIMENTS ON =
E
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UNCLASSIFIED
0DC REPORT BIBLIDGRAPHY SEARCH COWTROL NOU. /722222

Au~bu4y 78, /5 6718
GEORGETUNN UNJY NASHINGTON p C ScH0DL, OF MEDIeINE
CEREBRAL EDEMA AFTEN LASER RADIATION, AN ELECTRON
MICROScokIC STUDY, 1y) i
86 11P LAMPERT ,PETER We IFOK, 0NN
Le IEARLE‘KEMNETH Mo | ;
CONTRACT: Dp=49=]193=MD=2680 :
PROJ: Uawd 0124004802

UNCLASSIFIED REPORT
AVAILABILITY! PUBLISHED IN JOURNAL OF
NEURCPATROLOGY AND EXPERIMENTAL NEURDOLOGY V25 N4
P531=4]1 0CT 1986

DESCRIPTORS: (oL ~SERS: PATHOLOGY), (®BRAIN,
EDEMA) s ELECTRON MICROSCOPY., NECRGSIS, TRACER
STUDIES, CERuLBRAL CORTEX, BIOLOGICAL STAINS,
wLYCOGEN, RATS

<
-~

CEREBRAL EDEMA wiS STUDIED wiTW THE ELECTRON
MICROSCUPE [N RATS ARQUND A FOCAL AREA OF COR . CAL
NECROS1S PRODUCED Y LASER RADIATION, SwOLLEN
ASTROCYTIC PROCESSES WITHQOUT MuUCH ENLARGEMENT OF
INTERCELLVULAR SBACES WERE O03SERVED IN THE EDEMATOUS
CORTEX, IN THE WHITE MATTER VERY wilDE

EXATRACELLVULAR SPACES DEVELYPED, THOKOTRASY, whiCH

WAS INJECTEU INTRAVENOUSLY JUST PRIOR TO LASER
RADIATIUNY ESCAPED FROM DISRUPTED VESSELS IN THE
NECROTIc CENTER OF TH. LESION gut DID NOT TRAVERSE
VESSEL «ALLS IN THFE EDEMATOUS BRAINe THOROTRAST
SPREAD FROM THE ARga UF NECROS1S INTO THE SUARUUNDING
ECEMATOUS TISSUEs NARROW INTERCELLULAR SPACES IN

THE EQEMATOUS CORTEX LIMITED 8UT DID NOT PREVENT THE
DIFFUSIUN OF THOROTNASTY PARTICLES. GLYCOGEN
ACCUMULATED Witnwin ASTROCYTES IN THE gOogMATOUS
CIRATEA, BUT NOT IN THE WHIVE MATTER:

(AUTHOR ()
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UNCLASSIFIED
PpC REPORT BIBLIJGRAPHY SEARCH COMTROL NO, 722222

R M Rt P T I L<'

AD=645 45 6/718 6/5
EQDGEWS0u ARSENAL MD
ABERRANT CORNEAL EPITHELIAL CELLS PRODUCED B8Y RuBY
LASER IRRADjATION, (Y)
ocT &6 3P PARR ,We W, {FISHER,ROBERT §,
:
PROJ! DA=3A014501B7(R
TaSK: O}
MONITORS VUSAMRL 698
- UNCLASSIFIED REPORT

7 DESCRIPTORS: (®LASERS; KOUNDS + INJURJES),

B (eCORNEA, PATHOLOGY), CELL DIVISION., MITOS:S,

THERMAL RADIATION, WISTOLOGICAL TECHMNIQUES,

SURGICAL TECHNIQUES, RATS: EYEs RADIATION

HALARDS : (V)

RAT CORNEAS WER: EXPOSED TO EITHER 4 JOULES PsR S@

CM OR 8 JOULES PER SQ CM AND WERE HARVESTED art
VARYING TIMES FOLLOWING LASER EXPOSVRE, CORNEak

WHOLE MOUNTS WERE EVALYATED FOR CHNANGES IN EITHER THE
DIFFERENTIAL MITOTIC CELL COUNT OR THE MITOTIC INDEK,
RUBY LASER RADIATION (6,943 A) PRODVCES

ABERRATIONS IN THE CORNEAL EPITHELIUM OF THE RATe

AT 8 JOULES PER Sq CM BOTH INTERPHASE CELLS anDd

CELLS IN ACTIVE MITOSIS WERE OBVIOUSLY ALTEREDe AT

4 JOULES PER SO CM ABERRANT CORNEAL EPITHELIAL CELLS
BECAME APPARENT IMMEDIATELY AFTER LASER JRRADIATION,
AND SOME WERE STILL PRESENT 30 DaYS LATER, THe
MECHANISM BY WHICH LASER RADIATION ALTERS THE CORNE.
REMAINS OBSCURE. (aALTHOR) (u)
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OpC REPORT 81BLIOGRAPHY SEARCH CONTROL NO. 7IZ221

AD=645 6038 /5 /18
NAVAL MEDICAL RESEARCH INST BETHESDA MO

DECREMENT IN VISUAL ACUITY FROM (ASER LESIONS IN THE

FOVEA» ty)

66 8P WOLBARSHT ,MYRON Lo §
MONITOR: NAVYMED MRODS.13,1500.06

UNCLASSIFIED REPORT !
AVAILABILITY: PURLISHED IN AEROSPACE MEDICINE V37 |
N12 P1250%2 DEC 1946

DESCRIPTORS: (sviSuaL ABUITY, DEGRADAYION!,

(®RETINA, BURNS), (-.ASERS, BURNS), EYE,

PATHOLOGY, EYE PIGMENTS: EXPERIMENTAL DESIGN,

RUBY, NEQDYM]UM, MONKEYS tui

THE FUNCTIONAL LOSS FOLLOWING DESTRUCTION OF
SELECTED AREAS IN THE FCVEA OF STUMP=TAIL MACaQUE
MONKEYS wA'S INVESTIGAYTED 8Y PSYCHOPHYSICAL METHODS,
THE LESJONS WERe PRODUCED BY RADIATION FROM RUBY
(69493 A; AND NEQOYMIUM (10s 800 A) LASERS N

A NON“Q=SWITCHED NODE: THE RUBY LASER caVSED
DESTRUCTION OF THE PIGMENT EPITHELIVUM AND ASSOCIATED
STRUCTUKRES wKILE THE NEGDYMIUM LASER NAD ITS WAIN
EFFECT IN THE NEURAL LAYERS OF THE RETINA. TOTAL ,
DESTRUCTION OF THE FOVEA REDUCES VISUAL ACUITY FROM \ :
le4 MIN, OF VISUAL ARC TO 9 MINe. OF ARC., THE LASER !
PHOTOCOAGULATORS AND THE PSYCHOPHYSICAL EQUIPMENT aRs !
PICTURED AND DESCRIBEDs POSSIBLE FUTURE

EXPERIMENTS ARE DISCUSSEDe (AUTHOR) (u)

iﬁ

- 71

|

i

i

i

|
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LD=645 694 6s718 6717 13712

NAVAL APPLIED SCIENCE LAB BROOKLYN N ¥

ELECTROMAGNETIC RADIATION HAZARDS IN THE NAVY, )
DESCRIPTIVE NUTE: TECHNICAL MEMO,., '

JAN 67 24P CHRISYJANSONICoe IRUTKOWSKI cA»

’ [ ]
REPTe N2¢ NASL=TM=3
PROJ: NASL*9400=20 ,SFO13=15=04%
TASK! 2162

UNCLASSIFIED REPORT

DESCR!PTORS: (*RADIATION HAZAKDS, ELECTROMAGNETIC
WAVES) s NAVY, RADIOFREQUENCY, X RAYS» LASERS,
PROTECTIVE CLOTHING, EYEGLASSES, SAFETY DEVIrESH
RADJATION MEASUREMENT SYSTEMS, RADIATION INJURIES (U

THE MANY AND VARJED SOURCES OF ELECTROMAGNETIC
HAZARDS IN TODAY'S MODERN NaVY ARE DESCRIBED IN

TH]S PAPER, HIGW POWNER COMNUNICATION TRANSMITTERS,
RADARDS, LASERS AND RADAR POWER TUBES PRODUCE HAZARDS
RANGING FROM HIGH VOLTAGE SHOCK TO IONIZING
RADIATIONe EFFECTS ON MAN ARE THERMAL (EoGo

RETINAL AND SKIN BURNS) AND ATHERMAL (E,.G.
'PEARL=CHAIN' FORMATION)s BODY TISSUE ABSORPTION

OF KF RADIATION, HEATING, TOLERANCE DOSAGE AND

SAFETY LIMITS ARE DISCUSSED. SAFE DISTANCES FROM
PRESENT NAVAL RADARS, AND FUTURE INCREASES IN RA%im
POWER ARE IND;CATEDe CHARACTERISYTICS OF PROTECTIVE
DEVICES (RADAR SUIT, RADAR GOGGLES. HIGHM

VOLTAGE INSULATOR LINKS FOR SHIPS CRANES,

X=RAY HAZARD METER) DEVELUOPED AT NASL,

ARE DESCRIBED. REMAINING PROBLEMS AND SOME

UNUSUAL EFFECTS ('RF HEARING®) ARE MENTIONED.
(AUTHOR) tu)
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00C REPGRT BIBLIOGRAPHY SEARCN CONTROL NOe. 712222

AD=646 009 13712 20/5
NAVY UNDERWATER SOUND LAB NEW LONDON CONN
EXAMINATION OF SAFETY PROBLEMS ASSOCIATED WlTw VUSL
FIELD LASER OPERATIONSe tu)
DESCRIPTIVE NOTE: RESEARCH REPT,,
NOVY 46 27°P POLLEYsRALPH Vo 3
REPT, NO, USL=772
PROJY SR=01'e0l=01-0401

UNCLASSIFIED REPORY

DESCRIPTORS: (oLASERS, ®SAFETY), EYEs BURNS,
AANGES{ESTABLISHMENTS), RETINA, RUBY J)

THE REPQORT DISCUSSES THE EYE SAFETY PROBLEM CREATED
BY PROJECTED FIELD OPERATIONS WITH A PULSED RuUBY
LASERe [NFORMATION 1S PRESENTED TO (1) 3UPPORT

THE ESTABLISHMENT OF 2 X 10 TO THE MINUS 9TH POWER
JOULES AS A CONSERVATIVE VALUE POR THE AMOUNT OF
LASER ENERGY TOLERABLE AT THE EYE PUPIL, (2)

RELATE THIS THRESHOLD VALUE TO THE LASER BEAM
CHARACTERISTICS AND ATMOSPHERIC EFFECTS INVOLVED 1IN
THE USL EXPERIMENTS, AND (3) DESCRIBE THE
PARTICULAR RANGE GEOMETRY. FoNALLY, PROCEDURES TO
ENSURE SAFE FIELD OPERATION ARE RECCOMMENDED
(AUTHOR) ()
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UNCLASSIFIED
00C REPORY Pr@LlOGRAPHY SEARCH CONTROL NOe« /722114

AD=647 64 6/18

GEORGE wASHINGTON UNIV WASHINGTON D ¢

CO02 LASER [RRADIATION OF THE RABBIT EYE., CLINICAL aND

HISTOPATHOLOGIC OBSERVATIONS, (V)
AUG 46 2P FINE,Be S, $ZIMMERMAN,L

Ee IFINELS, ¢ .
CONTRACT: OAc49=193aMD=26801 DA=49=193eMD~243¢

i ’ UNCLASSIFIED REPORT

- AVAILABILITY! PUBLISHED IN NEREM RECORD Pl160w;
» 1960,

3 SUPPLEMENTARY NOTES PREPARED IN COOPERATION wITH
3 NORTHEASTERN UNIve, BOSTON, MASS, RESEARCH

P SUPPORTED IN PART BY PriSe

DESCRIPTORS: (oLASERS, RADIOBIOLOGY))s EYE
PATHOLOGY, HISTOLOGY, MAZARDS, OPHWTMALMOLOGY,
RETINAY WOUNDS ¢ INJURIES, TISSUES(Bi0LOGY),
THRESHOLDS(PHYSIOLOGY) s CORNEA;, HEALING,
RADJATION INJURIES . (V)

THE CU2 LASER (10.6 MICRONS) OPERATING AT

HIGH=POWNER LEVELS AND AT RELATIVELY HIGH cFFIclENcY
PRESENTS A MARKED WAZARD TO THE EXPOSED OCULAR AND
ADJACENT TISSUES. STUDIES WERE CARRIED OUT oOn

RABBIT EYES TO EVALUATE THE SHORTe AND LONGeTERM
EFFECTS TO THE OCULAR MEDIA AT 0.6 MICRONS, THESE

WiLL PROVIDE GUIDANCE NECESSARY FOR THE DEVELOPMENT

OF PROTECTIVE DEVICES, SAFETY CODESY ANG F.R THE
MEDICAL MANAGEMENT OF ACCIDENTAL INJURY,

(AUTHOR) (v
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UNCLASSIFIED

0DC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /722222 1

AU=648 204 6718 6/5
ARMED FORCES INST OF PATHOLOGY WASHINGTON D ¢
SOME EFFECTS OF NEODYMIUM LASER RADIATION UPON THE
HEAUS OfF DOGS, (v
67 7P EARLEJKENNETH Ko {GARNER, ]
Fe Mo IKRANER,KEITH Lo IMCKNIGHT WILLIAM ;
Be IDEARMAN,JAMES R, 1} *

UNCLASSIFIED REPARY
AVAILABILITY! PUBLISHED IN MILITARY MEDICINE vi32
N2 P122-7 FEB 1967,
SUPPLEMENTARY NOTE: PREPARED [N COOQPERATION WITH AMc,
REDSTONE ARSENAL, ALAS

DESCRIPTORS! (eLASERS, WOUNDS ¢ INJURIES)
(eRAD1IO0BIOLOGY, LASERS)s DOGS, WEAD,
WEODTYMIUM, HISTOLUGICAL TECHNJQUES, PATHOLOGY ()

FUUR BEAGLE CROSS DOGS WERE EXpPOSED TO SINGLE

FOCUSED AND UNFOCUSED SHOTS GF NEOOYMIUM LASER
RADIATION DIRECTED UPON THEIR SHAVED FOREWEADS.

THE ENERGY OF THE SHOTS ON TARGET WERE AS

FOLLOWS: (1) 610 JOULES UNFOCUSED OVER AN AREA

ABOUT ONE CMe IN DIAMETER, (2! 490 JOULES

FOCUSED OVER AN AREA ABOUY TWO MMo IN DIAMETER,

(3) 800 JOULES UNFOCUSED OVER AN AREA ag0uT ONE

CMe IN DIAMETER. (4) 610 JOULES FOCYSED OVER AN

AREA ABOUT TWO MM, IN DIAMETER, THE SEGUENCE of
EVEMTS LAS STUDIED BY H1GH SPEED NOVIES (UP TO 7000
FRANES/SECe) s BY REGULAR SPEED MOYIES, AND BY

CLOSED CIRCUIT TELEVISION. ON TELEVISION THE NHEADS

OF THE DOGS APPtARED YO MQVE AS A DIRECT RESULT OF
THE SHOTY, BUT H1GH SPEED PHOTOGRAPHS REVEA.LED THAT
THE MOVEMENT CAME APPROXIMATELY Dol SECOND AFTER rME
SHOT, THE MUVEMENT OF THE HEAD CAME AFTER THE

BURNING OFF PERIOD HAD COMPLETELY CLEARED AND COULD
NOT HWAVE BEEN DUE TO ANY EXPLOSIVE, ROCKET=LIKE, OR
OTHER PROPULSIVE EFFECTe THE TIME INTERVAL IS
COMPATIBLE wiTH REACTION YO STARTLE OR PAINs THE

D0GS APPEARED NORMAL AFTER THE SHOTS WITH NO EVIDENCF
OF CONCUSSION. TWO D0GS WERE 0pSERVED FOR THREE
MONTHS AFTEN THE SHOTS AND THO DOGS WERE OBSERVED FOR
SIX NONTHSs AUTOPSY REVEALED SUPERFICIAL SCARRING

OF SKIN WITH FAILURE OF HAIR TO RE=-GROWN AT THE SITES
OF THE INITiAL oVANS. THE SKULL, DURA, AND BRaIN

OF EaC DOG sSHOWED NO EVIDENCE OF DAMAGE FROM THE
LASER RaDIATION ON GROSS OR MICROSCOPIC EXAMINATION,
{AUTHOR) tu)
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PnNC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, 722221

AD=652 707 6/18 6/10 6/% ‘
ARMY ENVIRONMENTAL HYGIENE AGENCY E-GEWROD ARSENAL Mp :
LASER HAZARDS 81BLIOGRAPHY, APRIL 1967, (J)

APR 47 25P SLINEY.DAVID He (PALMISANO,
WILLIAM A,

UNCLASSIFIED REPORT

DESCRIPTORS: (oLASERSy HAZARDS), BIBLIOGRAPHIESY
, MEDICAL RESEARCHM, SXIN, EYE, SAFETY DEVICES,
PROTECTION, CUHERENT RADIATION, ATTENUATION,
PATHOLOGY, RADIATION HAZARDS, INDUSTRIAL MEDICINE (V)

THE BIBLIOGRAPHY PRUVIOES A SOURCE OF REFERENCES i
FOR THOSE INTERESTEO IN THE BI0LOGICAL EFFECTS AND

THE EVALUATION OF WAZARDS ASSOCIATED WiTH LASER
EWUIPMENTe THE REFERENCES ARE CATEGORJZED INTO SIX
PRINCIPAL SECTIONS: GENERAL INFORMATION:

BlOLOGICAL GFFECTS = GENERAL RESEARCHI SKIN

EFFRCTS; EYE EFFECTS! SAFETY AND PROTECTIVE

EQUIPMENT AND PROCEUURES! AND ATMOSPHER]C

ATTENVUATION OF LASER BEAMS. (U}

e S ———— - ————
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DDC REPORY glBLlOGRAPHY SEARCH CONTROL NOo 7122124

An=682 792 /18 6/5
ARMED FORCES INaT OF PATHOLOGY WASHINGTON D ¢
THE €FFECTS OF LASER IRRADIATION ON THE CENTRaL
NERVOVS SYSTeEM, 1. PRELIMINARY STUDIES, (V)
67 tuP HlYES.JUNE Re (FOX,JOHN
Le ISTEINIMARVIN N,

UNCLASSIFIED REPORY
AVAILABILITY! PUBLISHED IN JOURNAL OF
NEURQPATHOLOGY aAND EXPERIMENTAL NEUROLOGY V24 N2
P250=8 APR 9467,

SUPPLEMENTARY NOTE: PREPARED FOR PRESENTATION N PART A1
THE LASER MEDICAL RESEARCH FQUNDATION MEETING
(1ST), BUSTON JUN 3 17=18 1968, AND THE
INTERNATJONAL CONGRESS OF NEUROLOGICAL SURGERY
{3RD) s COPENMAGEN, AUGUST 22«7 1965, PREPARED N
COOPERATION wiTH GEORGE WASHINGTON UN3V,,
WASHINGTONy Dy Co ScHOOL OF MEDICINEs AND
VETERANS ADM NISTRATION HOSPITAL.

DESCRIPTORS: (OLASERS, ®CENTRAL NERVOUS SYSTEM),
BRAIN, RADIATION EFFECTS, MORTALITY RATES, MICE"
PATHOLOGY, RADIATION MAZARDS, HISTOLOGY, TRACER
STUDIES, PERMEABILITY, GAS CHROMATOGRAPHY tv)

THE STUDY EXPLORED THE EFFECTS OF FOCUSED LASER
RADIATION ON TME BRAINS OF MICE, RATS, AND GUINEA
PIGS, BUTH wITH AND WITHOUT CRANIECTOMY., THE
REMOVAL OF THE INTERVENING SXULL BONE [NCREASED Twe
AMOUNT OF ENERGY ABSOROBED BY THE BRAIN, BUT MARKEDLY
DECREASED THME MORTALIYY RATE., AT SUFFICIENT
ENERGIES, ONE PULSE TRAIN OF LASER LIGNT FOCUSED ON
THE EXPQSED INTACT SKULL CAUSED FRACTURE OF THE Sxuli
AND HERNIATION goF THE BRAIN THROUGH SUTURE LINES.
RESPIRATION CEA<ED IMMEDIATELY, AND CAROIAC
CONTRACTIONS STOPPED IN 12 T0 1S MINUTES,
COAGULATION, NECROSIS, AND HEMORRHAGE SURRQUNDED sY
EDEMA WAS SEEN MICROSCOPICALLY AY THE SITE OF TnE
LASER IKRADIATIOH, EXAMINATION OF THE BLOOO=BRAIN
BARMIER #1TH A FLUORESCEIN TRACER REVEALED INOURY T
THE POINT OF LASER [WMPA T AND ALSO ALONG THE aASA.
STRUCTURES OF TwE BRAIN AND BRAIN STEM wnEN THE SxulL
BONE WaAS NOT REAOVEDe THIS INOICATED CaulAL
HERNIATION OF YWE TEMPORAL LOBE AND BRAIN STEWe
MAXIMUN SAMAGE OQZCURRED Ir TME rocal POINY OF THE
BEAM #as ON THE SURFACE OF THE sxULL, M]GHeSPEED
CINENMATOGRAPHY VERIFIEL THE OCCURNENCE r~ EXPLOSIvVE
PRESSURE CHANGES AS THE LASER ENERGY was 850m8ED
WITHIN T4€ CRANIAL CAVITY, GAS gsuUBBLES PRODUCED BY
LASER JRRADIATION CONTAINED OXYGEN, NITROGEN, AND
LIGHTER GASES OF AN UNOERTERWMINED NATURE.

tu)
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AD=653 917 /%
ADVISORY GROUP FOR AEROSPACE RESEARCH AND DEVeLOPMENT
PARIS (FRANCE)
L0S5 OF vISION FROM MIGH INTENSITY LIgHY. (u)
DESCRIPTIVE NOTFt CONFERENCE PROCEEDINGS.
6b 193P
REPT, NO, AGARD=CP=}l

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: NATO FURNISMED. A SYHPOSIUM
SPONSOREQ BY THE AEROSPACE MEDICAL PANEL OF aGaMp=
NATOs HELD IN PARIS (FRANZE), le='? MAR 46,

DESCRIPTORS: (oFLASHBLINONESS, SYMPOSIA),

VISION: RETINA, BURNS,

THRESHOLOS(PHYSIOLOGY) s LIGHT, INTENSITY,

LASERS» aLO0D VESSELSs HAZARDS, NUCLEAR

EXPLOSIONSs EYE, FLIGHT CREWS, SELECTION, ViSuai

ACUITYs PHOTOCHROMISM, NEUROMUSCULAR TRANSMISS{ON,
FRANCE {u)

CONTENTS: VISUAL DECREMENT [N HUMANS FOLLOWING
THERMONUCLEAR DETONATIONS: FUNCTIONAL DAMAGE
THRESHOLD FOR RETINAL BURNI viSUAL AND RETINAL
EFFECTS OF EXPOSURE TO HIGM INTENSITY L1GnT SoURCes:
IMMEDIATE AND DELAYED RETINAL VASCULAR CHANGES
FOLLOWING EXPOSURE TC NIGH INTENSITY LIGNT! EFFECTS
OF LASER IRRADIATION ON MEAD AND EYE OF SMALL ANEMELS
IN TERMS OF NEUROGMOTOR BENAVIOR: THE TIME COuURSE

OF FLASH=BLINONLSS! EFFECIS OF SIMULATED RETINAL
BURNS On ODETECTABILITY AND LEG:3ILiTY| PRESERVING
VISION JESPITE ¢ XPOSURE TO WiGH INTENSITY LiguTi
SUCCESS OF US NAVY EQUIPNENT DEVELOPNe T

PR2GRANS IN MEETING THE FLASH=BLINDNESS PrOBLgM!
PHOTVOCHROMIC SUBSTANCES:E RELATIVE DANGER OF

REYINAL BURN AND FLASH=BLINONESS FOR v .R,0US vIELDS
W wUCLEAR (XPLOSTIONSI PREDICTION OF E£YE SAFE
SEPARATION JISTANCES! RESISTANCE TO FLASM=BLINUNESS
AND AIRCREN SELECTION, U}
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UNCLASSIFIED

DDC REPORT BilBLIOGRAPHY SEARCH CONTROL NO. /722222

AD=654 523 6718 6/10
ZAREY FOUNDATION [NC SCARSOALE N Y
OPHTHALMIC HAZARDS OF MICROWAVE aAND LASER

ENVIRONMENTS, (V)
DESCRIPTIVE NUTE! ANNUAL PROGRESS REPY, | JUN 4é=)1
MAY &7,
MAY 47 12p ZARET (MILTYON M,

CONTRACT! Di=48e}j93aMD=2592

UNCLASS!FlEDvR!PORT

DESCRIPTORS: (oMICROWAVES, RADIATION [NJURIES},
(eLASERS, RAQDIATION INJURIES), (eRADIATION
INJURIES, ®EYE), INDUSTRIAL MEOICINE» RADIATION
HAZARDS, TISSUES(BI0LOGY),
THRESHOLDS(PHYSIOLOGY ), JETINA, PATHOLOGY,
OPHTHALMOLOGY v

THE PUYRPOSE OF THIS INVESTIGATION IS TO DETERMINE
THE NATURE AND SCOPE OF RADIATION MAZARDS AND TO
RECOMMEND THE REQUISITE PARAMETERS FOR HEALTHeSAFETY,
FOR BOTw MICROWAVE AND LASER RADIATION, OPHTHaLNMIC
PATHOLOGY 1S THE MOST SENSITIVE INOICATOR OF [NJURY.
THRESHOLD CHANGES ARE PRODVCED IN THE LENS #!TH
MICROWAVE RADJATION AND IN THE RETINA WITH LiuSER
RADIATION., AS YHE THRESMOLD LESIONS ARE NOT

QBVIOUS IN ROUTINE OPHTHALMIC EXAMINATION, SPeCIAL
TECHNIQUES ARE UNDER DEVELOPNMENT NOT ONLY YO pERMT
DISCOVERY OF THE EARLIEST OCCURRENCE OF THE INVURY

BUT absy TO DOCUMENT THE FINOINGS. (AUTHOR) i)
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UNCLASSIFIED

UDC REPORT BIALIOGRAPHY SEARCN CONTROL NO. 722212

AL=b57 8ay 6/% 6718
ARMED FORCES INST OF PATHOLOGY WASHINGTON 0 ¢
LASER INJURY IN SKIN, )
'Y {aP KUHNS  JAMES Go !MAYES,JVUDE

ISTEIN »y IHELYIG,ELSON By ¢

UMCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN LABORATORY
INVESTIGATIUON ViIT NL Pl=123 1967,

DESCRIPTORS: (eLASERS, ®WOUNUS « INJURIES),

PATHOLOGY, SulINe, SKIN, ORGANIC FPIGMENTS,

BURNS, PROTEINS, THERMAL RADIATION, ENIYMES,
TISSUES(8IO0LOGY), BIOLOGICAL STAINS,

CONNECTIVE TISSUEs VAPORIZATION,

THRESHOLDS(PHYSIULOGY) {4

ACUTE LESIONS IN PORCINE SXIN PRODUCED BY NONLSQ=
SwITCHEQ RUBY LASER IRRADIATION WERE STUDIED GROSS_Y
AND BY MEANS OF A DISSECTING MICROSCOPE, HISTOLOGIC
AND HISTOLHEM;CAL TECHNIQUES, AND HIGH SPEED
CINEMATOGRAPHY, THRESKOLD DOSES oF INJURY WERE
ESTABLISHED IN PIGMENTED AMD NONPIGMENTED PQRclincT
SKiN, THE LUWESY INCIODENT DOSE RESUIRED TO PAGUUCE
A MINIMAL LESION OF DESICCATION AMD SCALING CF THE
SUPERFICIAL EPIDERNIS WITW ERYTHEMA IN WHITE P16S
tIN SLTU) ®AS #U JOULE 5 EQUIVALENT PEP SQc¢ CmMe
WITH A 2«MILLISECAND PULSEe A DOSE OF ONLY 2.2
JOULE'S EQUIVALENT PER 332+ CMe #AS REGUIRED Tg
PRAOUCE A SIMILAR LESIGN [N BROWN SKIN, MORE

SEVERE gr FECTS #ERE OBSERVED IN AREAS WNERE THE
OPTICAL ABSORPYTION wAS GREATESY, 5UCH &S [N THE
PIGMENTED EviDennls 25D MAIR FOLLICLES aND
INTRADERMALLY INJECTED PIGMENT, TWESE FINDINGS ARE
IN CONTHAEY 70 TwQSE FOR BURNS FROM OTHNER SOUACES.
THE APPARENT SEQUENCE OF EVENTS OCCURRING IN a
SEVERE L ASER LESION IS THE FOLLOWNING: (1)
ABSORPT{ON OF THE XADIANT ENERGY AND CONVERS]IOM To
HEAT, WETH LITTLE CONDUCTION TO ADUACENTY TISSUE!
(2} THERNAL OENAYURATION OF TISSUE PROTEINS, a8
EVIDENCED By A LOSS OF ENZYME ACTIVITY ANO ALTERATIUN
IN CONNECTIVE TISSUE STAININGY (3) ExPLOS)VE
YAPORIZATION OF TISSUE WATEN: AND (%) MEATING OF
TISSUE, EITH PROOUCTIQON OF GAS, CARPONIZATION,
INCANDESCENCE, AMD COMBUSTIONS & mAPL{D, CONVENIENT
TECHNIQUE 1S DECRIGED WMERERY [ <E AREa OF ENPYNE
INACTIVATION FROR TMERMAL DENATURATION S CLEARLY
DELINGATED N FREGH GROUSS T SSUE, (AUTHOR) iyl
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UNCLASSIFIED

DoC REPORT wIBLIOGRAPHY SEARCK CZOKTRCOL NO. 722278

L0=658 Y67 6/% 6/10 20/5

ARMY MEg CaL RESEARCH LAB FORT KNOX KY

SURFACE TEMPERATURE AS A PARAMETER IN ESTIMATiNG

LASER INJURY THRESHULDS. (V)
DESCRIPTIVE NOTE: INTERIM REPT.,

JUR 47 aze PEACOCK(GLORGE R,

REPT, KOG, USAMRL=»7323
PROJ: DA=3A014501871R ‘ .
TasK: 0} '

UNCLASSIFIED REPORT

PESCRIPTORSE (oLASSRS, °WOUNDS + INJURIES),
{*BURNS, PREDICYIONG)s (OEYE, WOUNDS *
INJURES:, TISSULS!BIOLOGY) s RETINA,
INFRARED RADIATIUN, . i AERMAL RADIATION: SURFACE
TEMPERATYRES (U

» SINPLE MODEL @ASEC ON ELEVAYION OF THE SURFaACE
TEMPERATURE IN BIOLOGICAL TISSUE wAS FORMULATED In AN
ATTEMPT TO 41D IN ESTIMATING LASER INJURY THRESHOLDS,
THE MYBpl 5MO0wWS REASONABLE ASREEMENT IN THE RANGES
WHERE EXPERIMENTAL DATA ARE AVAILABLE, THIS FaCT

LENDS CONFIDENCE TC PREDICTIONS OF INMJURY THRESHOLDS
FOR OTHER LASER WAVELEMNGTHS AND PULSE LENGTH.
PREDICTIONS ARE WADE IN PARTICULAR FOR EYE [NJURY

IN THE VISIBLE aND NEAR INFRARED, FOR TISSUE gURNS I[N
THE MID= AND FAR=INFRAREC. (AUTHOR) ()

.28

UNCLASSIFIED 124222




UNCLASSIFIED
DpC REPORY BIBLIOGRAPHY SEARCH CONTROL NO. /22724

AD=65R F77 o716

ARMY MEQICAL RESEARCH La83 FORT KNOX KY

THIRST LEVEL DURING THE CONSUMPTION ©F FLAVORsD

WATER: EFFECTS ON SUBSEQUENT PREFERENCE. 'R
OLSCRIPTIVE NOTE: PROGRESS RgpT,,

FYVIC Y 11P REVUSKY ,SaAMUEL H.

REFT, NO, USAMRL=748
PROJ: DOa=3A0i14501871R
TASK: JAQl4SDIBTIR=DI

UNCLASSIFIED REPORY

DESCRIPTORSS (oTHIRST, TEST METHODS)» WATER.
cCONSUMPTION, TASTE, BEWAVIOR, MOTIVATION,

MEASUREMENT, LASERS, WOUNDS + INJURIES,

EDENA (y)

cONCEIvaBlY, THE EGEMA PRODUCED BY LASER

IRRADIATION MAY PRODUCE A STATE OF THIRST, BUY THERE
1S NO REASONABLE #&AY TO TESY For THIS In ANIMALS,
USUALLY THIRST 1S DETECTED BY AN INCREASE IN THNE
AMOUNT oF WATER REWARDED WORK AN ANIMaL WILL 00, BuT
THE LASER IRRADIATION ALSC SEENS TO INTERFERE WITH
EFFECTIVE PERFORMANCE SO AS TO OROWN ouUT anNY pRESUMED
INCREASED MOTIVATION FOR WATER, THUS, AN ATTEMPY

WA MRDE TO DISCOVER IF THIRST COULD BE DETECTED aY
SOME OTHER METHODs RATS WERE ALLOWED 7O DRINK

WATER OF ONE FLAVOR WHILE THIRSTY AND a SECOND FLAVOR
WRILE SATYATED FOR LATERe THEY THEN WERE GIVEN A
CHOICE QETWEEN TKESE TWO FLAVORS, DURING THME

CKOICE TEST. THERE WAS AN INCREMENT IN TWNE PRPFERENCE
FUR THE FLAVOR OF THE WATER WHiCH WAS CONSUMED WHRILE
THE RATS WERE THIRSTY. [T NOW IS POSSIBLE TQ

EVALUATE WHETMER A STATE OF THIRST iS CREATED BY
LASER INJURY, ty)
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UNCLASSIFIED

op¢ REPORT plalLIOGRAPHY SEARCH CONTROL NO. /722114

Ap=6589 128 6718
GEORGE wASHINGTUN UNIV WASHINGTON D C SCHOOL of
MEDICIHE
PRELIMINARY 0BSERVATIONS ON OCULAR EFFECTS OF MIGH=
POWERs CONTINUOUS €02 LASER IRRADSATION, tv)
&7 14P FINE,BEN So iFINEsSe 1
PEACOCK,GEORGE Re IGEERAETS,WALTER v+ IKLEIN,
EDMURD .

CONTRACT: DA=49-193=MD=2680, DAn49=]93-MD=2436

UNCLASSIFIED REPORT
} AVAILAB LITY?: PUBLISHED IN AMERICAN JOURNAL OF
g OPHTHALMOLOGY ve4 N2 Pl0OF=22 AUG 1967,

DESCRIPTORS?: (oL ASERS, ®RADIATION INJURJES) s
(9EYE, RADIATION INJURIES), RABBITS,
é A1STOLOGICAL TECHNIQUESs OPHTHALMOLOGY, CARBON
E pl1OXIDE, BURNS (Ul

THE VARIOUS OCULAR CHANGES THAT OCCUR 1IN #
EXPERIMENTAL PIGMENTED RABBIY EYES SUBJECTED TV LASER k
IRRADIATION AT 10,6 MICRONS WERE EVALUATED b
CLINSCALLY, GROSSLY AND HISTOPATHWOLOGICALLY.

CURNEAL THICK:CNING AND CENTRAL CRATER FORMATION
OCCURRED THAT, AT HIGH=POWER LEVELS) PENETRATED INTO
THE ANTERIOR CHAMBER, ALONG WITH EJECTION OF AN

AQUEOVUS STREAM. THICKENED CORNEA CONSISTED OF BoTH
YFUSEDY AND NONFUSED LAMELLAEe SOME OF THE LESIONS

THAT Diu NOT PENETRATE INTO THE EYE WERE ACCOMPANIED

BY A OEPRESSION OF THE ANTERIOR LENS SURFACE,
APPARENTLY A RESULT OF HEAT TRANSMISSION. DEEPER
INTRAOCULAR CHAnGES DID NOT OCCUR IN THE

NONPENETRATED EYE wITHIN THE LIMITED TIME INTERVAL
BETAEEN IRRADIATION AND THESE PRELIMINARY

0BSERVATIONS. A FORM OF CORNEAL THICKENING HERE

TERMED +FUSION® OF CORNEAL LAMELLAE THAT OCCURRED aT
THE PERJPHERY OF THE CORNEAL LESION LOST AFFINITY FOR
ALCIAN BLUE, MASSON, AND VAN GIESON STAINS.

ELECTRON MICROSCOPY OF TH]S REGION REVEALED

SCATTERED AMORPHOUS FOCI ALONG THE COLLAGEN FIBRILS

IN THE STROMAL LAMELLAEs A CLEAR PLASTIC FACE

SHIELD 0060 INCHES TrICK WAS FOUND TO BE AN

EFFECTIVE PROTECTION TO THE EYE UNDER THE LIMITED
CONDITIONS OF THESE EXPERIMENTS, THIS SHIELD MAY

ALSO SERVE AS AN INDICATOR OF ACCIDENTAL EXPOSURE,
{AUTHOR; (u)

AR LA LC L i o LUk At
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UNCLASSIFIED

DoC REPORT plBLlCGRAPHY SEARCH CONTROL NO. 722222

AD=859 347 6/5 6716 6/18 i
ARMY MEpICAL RESEARCH LAB FORT xnNOX KY
THRESHNOLD LESIONS INDUCED IN PURCINE SKIN BY 02
LASER RaDIATION.
DESCRIPTIVE NOTE: INTERIM REPTs,
JUN a7 1LP BROWNELLARNOLD Se iPaR
WORDIE Mo 1AYSELL,.DAVID Ko (DEDRICK KOBERT
Se
REPT, NO, VUSAMRL=732
PROJV: UDA=3"34e0}4501=8=71=R
. TASK; Jepa01480teBu7i=R~0!

V)

UNCLASSIFIED REPORT

DESCRIPTORS: (#BURNS, eLASERS), J
THRESHOLOS(PnYSIOLOGY)s RADIATIUN INJURIES,
SKINy INFRARED naDIATION, CARBON DIOXJDE. SWINE (V)

THE SKIw OF WHITE P1GS WAS EXPOSED TO 132 LASgR
RADIATION WITH VYARYING GOMBINATIONS O POWER DENSITY
AND EXPOSURE TIME. THE DOSE=RESPONSE RELATIONSHIP
FOR THRESHOLD RURNS HAS BEEN DETERMINED FOR POWER
DENSlTIES WITHIN THE RANGE OF | TO B8 WATTS/SQ €M aAnb
EXPOSURE TIMES Oe4 TO 18 SECs IN THE RaAMGE FROM

1¢6 TO g WATTS/SQ cM THE DATA FIT THE EQUATION M =
4e§3 T TO THE MINUS ¢607 POWER WHERE ® @» INCIDENT
POWER DENSITY (WATTS/SQ CM) AND YT & MEDIAN

EFFECTIVE EXPOSURE TIME (SEC)e LIMITED DATA

SUGGEST THAT BELO& 1¢5 RATTS/S9 M THIS RELATIONSHIF
CHaANGES. THE DATA PROVIDE FNSORM4iYION FOR
ESTABLISHING SAFETY STANDARDS F0R €02 LAaSER
RADIATIONe (AUTHOR} )

33
UNCLASSIFIED ' /32222

[




S ——y

R N R e b L e i
e AT . B -

UNCLASSIFIED
D0C REPORT 1BLIOGRAPHY SEARCKH CONTROL NO. /22221

AD=660 34 b/718 &/5
NATIONAL ACADEMY OF SCIENCESeNATIONAL RESEARCA COUNCIL

WASHINGTON D ¢ DIV OFf MEDECAL SCIENCES .
HUMAN BIOLOGICAL INTERACTIONS WITH LASER LlGHTo (U
DESCRIPTIVE NOTE: RESEARCH REPT,,
AUG 47 JoP HUSTONsTe Q.
REPT, NO, WNELC-In02
PROJ: SF~001a0le02
TASK: 11276

UnCLASSIFIED REPORT

DESCRIPTORS: (SLASERS: PATHOLOGY), EVE,
RETINA» CORNEA, BURNS, SKIN,
TISSVES{R10LOGY), HAZARDS, GAS LASERS {u)

THE REPQRT pISCUSSES THE EFFECT OF LASER LIGHT ON

THE WUMAN BODY, PARTICVLARLY THE E€YE., IT INCLUDES
CALCULATIONS OF THE RESULTS TO @€ EXPECTED FOR SOME
COMMON COMMERCIAL GAS LASERS, EMPHASIS 1S PLACED

UPON LOw POWER LASERS WHICH ARE YHE MOST FREQUENTLY
MISHANDLEDs (AUTHOR) tu;
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. 722222

{ AD=6s1 094 6718 /5
: HONEYNELL INC ST PAuL MINN RESEARCH DEPY
, ~ LASER RADIATION EFFECTS ON THE MORPHOLOGY AND
: FUNCTION OF OCULAR TISSUE, "
' DESCRIPTIVE NOTES: AMNUAL REPT¢, NO¢ i,
¥ AUG 7 52°P JONES ARTHUR Eo (FAIRCHILD,
‘ OAVID Do I
b REPT. NGO, 12047TOR|
g CONTRACT: DADAL7=67<C=0019
§

. UNCLASSIFIED REPORT

DESCRIPTORS: {eLASERS, RADIOBIOLOGY): EYEs
TISSUES(310L0GY), RETINA, ELECTRUPHYSIOLOGY, i
PATHOLOGY, HISTOLOGY, ELECTRURETINOGRAPHY NERVE
CELLS, BURNS, METABOLISM, AUTORADJOGRAPHY,

V 3]ONs PHOTORECEPTORS, MATHEMATICAL ANALYSIS,
MONKEYS (vl

4 A STUDY WAS MADE OF THE EFFECTS OF LASER RADIATION
; ON THE STRUCTURE AND FUNCTION OF YHE PRIMATE RETINGA.
THE PROGRAM ENCUMPASSES THE OCULAR EFFECTS OF
A PULSED AND ¢W LASER RADIATION THROVGH: (1))
| ANATOMICAL STUDIES OF LASEREXPOSED AND NONegxPOSED
TISSUE AT THE ReSOLUTION OF BOTH LIGHT AMD ELECTRON
OPTICS, THESE ARE DIRECTED YOWARD STUDIES OF THE
CHEMICAL MORPHCLOGY OF RETINAL STRUCTURES THROUGH
; ENZYME AND OTHER STAINING TECHNIQUES, (2)
; ANALYS1S OF BIOELECTRIC POTENTIALS IN TWE VISUAL
SYSTEM, THE ELECTRORETINOGRAM RECORDED FROM THE
INTACT EYE IS USED TO FOLLOW LONG=TERM EFFECTS OF
LASER RADIATION, THE LERG (LOCAL1ZEV
ELECTRORETINOGRAM) WILL BE USED TO STupY LOCALIZED '
EFFECTS OF LASER RADIATIONs SINGLE UNJT RECORDING :
FROM THE FOURTH~ORDER NEURQNS (LGN) OF THE VISUAL f
SYSTEM wlLL BE USED TO STUDY PMOTOCHEMICAL EFFECTS uF
LASER RaDIATION: (3) LASER=INDUCED CHANGES IN
RETINAL METABOLISM ARE BEING INVESYIGATED THROVGH
. AUTORAD;OGRAPHIC STUDIES OF Cly LABELED ViTAMgN
Ae (%) LASER EXPOSURES OF THE MacuLA OF
RHESUS AND MANGABEY MONKEYS ARE MADE IN CONJUNCTION
WITH ERG STUDIE>e THESE ANIMALS ARE TRAINED TO
PERFORM I[N TESTING APPARATUS AND ARE TESTED FoR
VISUAL UEFECTSs (AUTHOR) v

-
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UNCLASSIFIED
P0C REPORT BIRLIOGRAPHY SEARCH CONTROL NO, /22222

AD=642 15 6/5 8/18
NAVAL MEDICAL RESEARCH INST BETHESDA NMD
RETINA: PATHOLOGY OF NEODYMIUM AND RUsY LASER BURNS,
, (V)
AUG 45 k14 WOLBARSHT ,Me Le¢ IFLIGSTEN,
Ke Eo {HAYES  Je Re
PROJ: NAYMED=MROCS.13=1500,0¢
TASK: MRQO5+13=1500,06=3

UNCLASSIFIED REPORT

AVAILABILITY?: PUBLISHED IN SCIENCE V150 N3702 Pi453=
4 DEC 10 1965,

DESCRIPTORS: (eBURNS, LASERS), (eRETINA,
PATHOLOGY)» RUBY, NEUDYMIUMs ABSORPTION, EYE
PIGMENTS, MONKEYS (v}

CHORJORETINAL LESIONS WERE PRODUCED IN MONKEYS
DURING EXPERIMENTS WiITH RUBY AND NEOOYMIUM LASERS.
MOST OF THE ENERGY FROM THE RUBY LASER

{WAVELENGTH 6943 ANGSTYROMS) IS ABSORBED 8Y THe
PIGMENT EPITHELIUM, WHERE THE GREATEST DAMAGE
APPEARS, WITH TwE NEODYMIUM LASER (10,600

ANGSTROMS) THE NEURAL PORTIONS oF THME RETINA ABSORA
MORE OF THE ENERGY THAN THE PIGMENT LAYER DOEsS!
CONSEQUENTLY THESE PORTIONS EXHIBIT MORE OAMAGE THAN

THE PIGMENT EPITHELIUM AND ADJACENT TISSUES,

{AUTHOR) )
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UNCLASSIFIED
00C REpOQRT BIGLIOGRAPHY SEARCH CONTROL Ng. /22222

AD=643 8] 20/5
BALLISTIC RESEARCH LABS ABERDEEN PROVING oROUND MO
ATMOSPHERIC EFFECTS ON THE BEAM PHOPALATION OF THEe
XMa23 LASER RANGEFINDER, ()
OESCRIPTIVE NOTE; MEMORANDUM REPTY,,
SEP 47 3rp DEITZ,PAUL He 1
REPTs NO; BRL-MRw]g7]
PROV: RpT/E=1WS523801429]

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTL: PRESENTED AT THE t_aSER RANGE
INSTRUMENTATION SEMINAR®INDEPTH SPONSORED BY THE
SOCIETY oF PHOTOGRABNIC INSTRUMENTATSON ENGINEERS
HELD IN gL PaSO, Teley 16=17 0OCY 1967,

DESCRIPTORS: (eLaSERS, *RANGE FINDING), ENERGY,
SCINYILLATION, ATMOSPHER]C MOTIon, DISTRIBUT[ON,
MEASUREMENT, DENSITY, PHOTOGRAPH]C INAGES,
DENSITOMETERS, PRECICTIONS, naZaRps, EYE,
THEORY» PROPAGAT]ON V)

A SPECIAL OPTICAL RECEIVER WITH 4 2<FOOT INPUY

APERTURE WAS USed TO MEASURE Beam CROSS SECTIGNS or

THE XMa23 LaSER RANGEF INDER, THE STANDARD

STANDARD DEVIATIONS OF THE OPTICAL MEASUREMENTS FoR
HIGH SCINTILLATION cONDIT]ONS, (AUTHOR)
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UNCLASSIFLlED

ODC REPCRT BIBLIOGRAPHY SEARCH CONTROL NOo. /222712

AD=666 179 6/18 /10
ARMY MEpICAL RESEARCH LAB FQORT KNOX KY
SOME EFFECTS OF RUBY LASER JRRAQIATION ON RAT

PERFORMANCE, (U
DESCRIPTIVE NOTE: INTERIM REPT.,
NOV &7 29P REVUSKY (SsMUEL M. 1

REPT. NO, USAMRL=759
PrOJ: Da<3A014501871R
TASK: 71

UNCLASSIFIED REPORT

DESCRIPTORS! +¢*RADJQBIOLOGY, oLASERS), BEMAVIORH
RADIATION INJUR1eS, ABOCMEN, DOSAGE,
THRESHOLS(PHYSIOLOGY), DEGRADATION,

PERFORMANCE TESTS, RATS (v

A TOTAL DOSE OF 100 JOULES DELIVERED DURING | ,8 MS

AT A DENSITY OF 20 J/SQ €M ON THE MIDLINE OF THE
ABDOMEN DISRUPTED PERFORMANCE IN THE PRESENCE OF rtnE
REWARDED STIMULUS, BYUT DID NOT APPEAR TO DISORGANIZE
THE ANIMALS: THAT 1Sy THE DISCRIMINATION BETWEEN Twi
REWARDED STIMULUS AND THE NONREWARDED STINMULY
REMAINED INTACT, THE EFFECT DISAPPEARED ON THE

THIRD DAY AFTER IRRADIATION, LOWNER DOSES APPEARED

TO BE INEFFECTIVE, ALTHOUGH DIFFERENCES IN INODIVIpUAL
SUSCEPTIBILITY TO [RRADIATION PRECLVDE a OEFINITE
"FINDING AT THIS POINTe A SIMILAR DOSE OF 200

JOULES TO THE MEAD APPEARED TO gg THE TWRESHOULD FOR
PERFORMANCE DECREMENT. THERE WAS SOME EVIDENCE

THAT MEAD INJURY COuLO PRODUCE A LONGER LASTING
PERFORMANCE DECNEMENT AND COULD DISVRGANIZE BEMavViQR
IN A MANNER NOT OBTAINABLE wiTH IRRADIATION OF THE
ABDUMEN, (AUTHOR) (U
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UNCLASSIFIED

DDC REPQRY BlaLlOGRAPHY SEARCH CONTROL NO. Z2221¢

AD=667 494 6/18 6710
ARMED FORCES=NRC COMMITTEE UN VISION WASHINGTAON D ¢
LASER EYE EFFECTS., V)
APR 48 4P SPERLING N, @o !
CONTRACT: NONR=2300(05)

UNCLASSIFIED REPORT

DESCRIPTORS: (eLASER>, RAD]OB1OLOGY!, (eEYE,

RADIATION INJURIES), RETINA, PROTECTION,

SAFETY DEVICES, EYEGLASSES, MEDICAL LXAMINATION,
INDUSTRIAL MEDICINE, RADJATION MAZARDS, sSAfFETY,

VISTON: PATHOLOGY, OPNTHALNOLOGY. EYE PIGMNENTS,
ABSORPYION(BIOLOGICAL) s ELECTRON MICROSCOPY,

W1STOLOgY V)

CONTENTS: A REVIEW OF TECHNJCAL

CHARACTERISTICS OF LASERS] RETINAL INJURY FROM

LASER AND LIGHY EXPOSURE! LASER FUNCTIONAL EFFECT)
PERSONNEL PROTECTION PROM LASERS AND A plScussion

OF EYE PROTECTIVE DEVICES] DEVICES FOR EVYE

PROYECTION! EYE EXAMINATION STANDARDS anND

TREATMENT (U
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UNCLASSIFIED
ODC REPORT BiBLIOGRAPHMY SEARCH CONTROL NO /22702

AG=b667 B35y 4716 2075
STANFURD RESEARCH INST MENLU PARK CALILF
INVESTIGATIONS OF LASER DAMAGE TO OCULAR

TISSUkS, (V)
OESCRIPTIVE NOYE: INTERIM REPTe 5 APR~3l AuG 67
SEP &7 “wyP VASSILIADIS Ae PEPPERSINe |

DEORICK ;Ko ICHANG,Ms JFONEY, R ¢,
CONTRACT: F33615=67-(=1752
PROJ! SR, =6680

UNCLASSIFiED REPORT

OESCRIPTORS: (oRADIATION WAZARDS, LASERS).,

{*DAMAGE ASSESSMENT, EYE), TISSUES(BIOLOGY),s

RETINAY CORNEA, LABORATORY ANIMALS, MONKEYS:

RABBITS, NEODYMIUM, GAS LASERS,

THRESHOLOS(PHYSIOLOGY)» MATHEMATICAL MODELS,

HEAT TRANSFER, ONE~DIMENSIONAL FLOW, CORRZLAT{ON
TECHNIQUeSs TEST METHODS, CONFIGURATION,

oPHTHALMQLOGY ty)
I0ENTIFIERS: LESIONS, *OCULAR TISSUES {V)

PRELIMINARY KESULTS OF EXPERIMENTAL INVESTIGATIUNS
OF MINIMALLY SIZED PETINAL LESIONS CAUSED BY
NEQUYMIuUM LASERS ARE PRESENTED, THME EXPERIMENTAL
ANIMALS WERE RpNESUS MONKEYS. DATA FOR BOTHM LONG®
PULSE NEODYMIUM AND QeSWITCHEDG NEOODYMIUM LASERPS ARE
INCLUDELUe RESULTS OF EXPERIMENTAL INVESTIGATION

FOR THRESHOLD DAMAGE BY A Cw CO02 LASER YO KRaaaly
CORNEAS ARE ALSO PRESENTED: DATA FOK TWo EXPQOSVRE
TIMES ARE INCLUWED., IN ADDITION, THEORETICAL
CALCULATIONS BASED ON A ONEDIMENSIOHAL MNEAT=FLOW
MODEL ARE REPONTED, AND COMPARISON IS MaDE #I1TH Twe
EXPERIMENTAL RESULTSe (AUTHOR) ()

38
UNCLASSIFIED (22,22




UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONYNOL NO. /22222

Au=668 706 “/18 20/% 9,2 ]
PICATINNY ARSENAL DOVER N J F LTMAN RESEARCH LABS =

A MODEL FOR THE STUUY OF RE,INAL DAMAGE DWE To LASER

RADIATIONS | () =

§ DESCRIPTIVE NOTE: TECHNICAL REPT.,
. FES &8 wor FAMS ,JAMES He |

PrOJ: UA=1TOLI00IA9IA i #

MONITOR: PA TRed678

UNCLASSIFIED REPORT -

|
OESCRIPTORS: (®(LASERS, ®RADIATION INJURIES), |
(ORETINA, PADIATION INJURIES), MATHEMATIIAL : |
MODELSs EYE PIGMENTS, THERMAL CONDUCTIVITY,
DIFFERENCE EWUATIONS, COMPUTER PROGRANMS,
MATHEMAT [CAL PREDICTION) PROGRAMMING LANGUAGES () 8
JOENTIFIERST FORTRAN, COMPUTER ANALYSIS 'y j i

A MODEL IS PROPOSED FOR THE PREDICTION OF RETINAL
DAMAGE AS A RESULT QF LASER RADIATION STRIKING THE
EYEe THE OIFFERENTIAL EQUATION F R HEAT
CONDUCTIVITY 1S REPLACED BY A NuUMERICaL DIFFERENCE
EQUATION AND A FORTRAN COMPUTER PROGRAN IS 3 {
PRESENTED WHICH WILL SOLVE THE EQUATION FOR GI1VEN ‘
INPUTs A SAWNPLE CASE iS SHOWN AND PROGRAM LISTINGS

ARE GIVENs (AUTHUR) tU)
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UNCLASSIFIED

DoC REPORY piaLlouanAPHY SEARCH CONTRQL NO, /7222%12

AD=549 117 6118 blc
NAYAL SURMARINE MeEDICAL CENTER QROTUN CLWN SUaMARINE
MIDICAL RESEARCH LAB
LASER*INDUCED PaTHOLOGY OF THE RABBIY RETINA!
COMPAR:ISQN OF THREE RARIATION waVEZLENGTHS s tul
DESCRIPTIVE NOTE: MEMORANDUM REPT,,
MAR &8 16P KExuT (PAUL Re¢ ISPEXCER,
JAKES A, E4 ISMITHWICKIGROVER Ae
REPT, NU, SMRi=nx=6a=8
PROJ! NAYMED-MFD22,03-08-900
TASK: HMFJZ2e0 . 0¢=9001.0!

UNCLASSIFIED NEPORT

DESCRIPTORS: (SLASERS, ®RADIATVION INJURIES),
RFTINA: RADIOBIOLOGY, PATHOLGGY, » 0DYKIUM,
RUBY, HISTOLUGY, OPMTHALMOLOGY, BuxNS {ds

SINCE LASER RASIATION CONSISTS OF ESSENTIALLY
PARALLEL RAYS, THE WAVELENGTNS TOo WHICK THE OerVUbLaA®
MEDIA 15 RELATIVELY TRANSPARENT ARE FOCUSED DY INE
CYE AT o NEAR THE FUNDUS, GREATLY CONCENTRATING Twe&
ENERGY [N THE PROCESSe BECAUSE RETINAL DAMAGE CAN
RESULT, THE DIFFERENTIAL EFFECTS IN TCRMS OF
WAVELENGTH AND PO®ER LEVELS IS OF CONSIDERABLE
iMPORTANCE, IN THIS STUDY UAMAGE 75 YTHE RABBIT
RETINA wAS INDUCED B8Y IRRADIATION WITH NEQDYMIUM,
RUBY, AND FREGQUENCY~DOUBLED NEOQDYMIUM LaSERS, THE
NEGDYMIuUM LASER (NAVELENGTH 10,600 ANGSTROMS)
PROVUCE THE SMALLEST LESIONS aND LEAST DaAMAGE.

THE RYBY (6943 A) AND FREQUENCY=DOUBLED

NEODYMIuUM (5300 A) LASERS CAUSED LESIONS SIMILAR

IN ST12E AND SEVEN DAY POST=IRRADIATION HISTOw
PATROLOGYs EXCEPT FUR INTER=LAYER ADHESION
DIFFERENCES, (AUTHOR) tu)
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UNCLASSIFIED

DDC REPORY BIBLIOGHAPHY SEARCH CONTROL NQo /22211

X
i3 AD=649 61y 6/5 6/18
1 ARMY MEQICAL RESEARCH LAB FORT KNOX RY
¥ €tz LASER INDUCED SKIN LESIONS, tui
' DESCRIPTIVE NOTE; FINAL REPT,,
2] MAR 48 25P BROWNELL sARNGLD S+ i1PaRrR,
24 #ORDIE HWe IMYSELL,DAVID ke IDEDRICKIROBERT
& Se &
& REFT, NO, USAMRLe749
f FROJ: DA=3AGI4SGIBTIK
;§= TASK: JAQI4501871R=01
= $HCLASSIFIED REPORT

3 DESCRIPTORS: (eLASERS, °®BURNS), RADIATION
- INGURIES, PATHOLOGY, SKINy EXPOSURE, COSAGE:
? CARBON DIOXIDE. MATHEMATICAL MODELS: TABLES (V)

¥ DEPILATED SKIN OF WhniTE PIGs ¥as EXPOSED 7O

f DIFFERENT EXPOSURE TIME=IRRADIANCE COMBINATIONS USING
C02 LASER RADIATION (3049 MICRONS)s THE

LESIONS PRODUCEDL RANGED FROM A MILD ERYTHEMA 7O
PARTIAL TISSUE ¢cOAGULATION: THE PRO®ABILITY OF
PRODUCING & PARTICULAR SRADE OF LESION WAS THEN
ESTABLISHED YOR POWER DENSITIES WITHIN THE RANGE OF
Dee¥exddab HATTS/SGe CM AND EXPOSURE TINMES OF 0De2 T3
40 57Ce SATA CBTAINED ARE ADEQUATE TO ESTABLISH

LASER SAFETY STANDA..DSe A RELATIVELY SIMPLE MODEL

1S D1SCUSSED THAT DESCRIBES THE EXPUSURE PARAMETERS
Y0 PRODUCE THRESHOLD SKIN LESIONSs (AUTHOR) (Ji

Rt S
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UNCLASSIFIED

DDC REPORT BIBLIOGGRAPHY SEARCH CONTROL NO, /22222

AD=67U 857 6/% v/18

STANFURg RESEARCH INST MENLU PaARK CALIF
INVESTIGATIONS OF LASER DAMAGE 10 OCULAR
T1ssuts, {u)

DESCRIPTIVE NOTEY FINAL REPT, 5 APR &7<5 FEB 6a:»

MAR &8 v8P VASSILIADIS, Ay IMONEY R
Co IPEPPERS No Ae (ZWENGIMe C» IROSAN,R,
Co

CUNTRACT: F334158«67=C=1752
PROJ; AF<$301, SRI=6480!
TASK: 630105

UNCLASSIFIiED REPORY

DESCRIPTORS: {SLASERS: ®BURNS), (eEYE,

RAVDIATION INUURIES), THRESHOLDS{PHYSIOLOGY!,
PATAOLOGY, RETINAy RLFLECTOMETERS, RURBY,
NEOUYMIUM, CARBON DIOXIDEy OPHTHALMOLOGY ()

RESULTS OF EXPERIMENTAL INVESTIwWATIONS TO DETERMINFE
THRESNOLD LEVELS FOR MINIMALLY«SIZED RETINAL LESION>
CAUSED gY NEODYMIuUM LONG=PULSED AND Q@=SWwITCHED
LASERS ARE PRESENTED. THE EXPERIMENTAL ANIMALS

WERE RHESUS MONKEYS. IN ADDITION, RESULTS OF

RETINAL DAMAGE QUE TO Q=SWITCHED RUBY, NEODYMIUM,
AND DOUSLED NEQDYMIUM LASERS AT SUPRATHRESHOLD ENERGY
LEVELS ARE aLSO PRESENTHLD. A REPORT ON
HiISTOPATHOLOGY oF RETINAL INJURY CAUSED BY Qe

S* TCHWED LASERS [S FRESENTED. O0SERVATIONS ON

Oa SAGE DUE TO BUTH RUBY AND NEODYMIUM LASERS aRE
DISCUSSEDe THE LESIGN AND CONSTRUCTION OF a FUNDUS
REFLECYOMETER 15 DESCRIBEDs AND PREGIMINARY
MEASUREMENTS OF FUNDUS REFLECTANCE OF RABBIT., RHESUS
MONKEY, ANO HUMAN SUBJECTS ARE REPORTED. RESULTS

OF AN EXxPERIMENTAL [INVESTIGATION TO OLTERMINE
THRESHOLD DAMAGe LEVELS FOUR A €02 LASER TO RKaaBIT
CORNEAS ARE GIVeN, DATA FOR THREF EXPOSURE TIMES

ARE INCLUDEDe IN ADLITION, THEORETICAL

CALCULATIONS BASED ON A ONE«DIMENS]ONAL HEAT=flLOW
MODEL ARE REPORTED, AND COMPARISON 1S MADE WITH THE
EXPLRIMENTAL RESVULTSe FINALLY, SOME RESULTS Ow
PERMANENT CORNEAL DAMAGE DUE TO €02 LASER ARE
REPORTEDs (AUTHOR) 1u)
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UNCLASSIFIED
0pC REPORT BIBLIGGRAPHY SEARCH CONTROL NO. /22224

AD=670 Bs4 6/5 /18
PASADEN, FOUNDATION FOR MEDICAL RESEARCH CALIF LASER
BIOLOGY LAB
EFFECT oF RUBY LASER ENERGY ON THE HUMAN RIS, (v)
DESCRIPTIVE NOTE: REPTe. FOR FEB=-NOV &7,
MaR 48 1ap ROUNDS yDONALD E. 30LSON
ROBERT s¢ BIRVINE A0 RAY , JRI
. CONTRACT: FHj609=67-C=0022
PROJ: AFe?778)
Ta3K: 77530}
MONTYORE  SAM TRe068=34

E
f
:

e

UNCLASSIFIED REPORT

DESCRIPTORS: ¢eLASERS, *BURNS) o (eEYE,
RADIATION INJURILS), RUBYs PHOTONS, PATHOLOGY,
THRESHOLOS(PHYSIOLOGY ), OPMTHALMGLOGY (ys

EXCISED RINGS OF IRIDIAL SPHINITER MUSCLE TAKFEN

FROM RECENTLY ENUCLEATED HUMAN EYES WERE MONITORED

| FOR THEIR CONTRACTILE AND TEARING RESPONSE AFTER
TREATMENT WITH VARYING PHOTON DENSITIES FROM a PULSED
RURY LASER, THE RESPONSE WAS LINEAR BETWEEN 0 70

26 J/5Q@ CMy BUT VARIABLE ABOVE THAT ENERGY DENSITY

, LEVELe A COMPARISON OF THIS RESPONSE WITH Twat OF

: RINGS OF HAMSTER DORSAL AORTA SUGGESTED THAT THE

: VARIABILITY WAS DUE TO IRIDIAL T1SSUE DadAGE, THIS

o HYPOTHESIS wWAS SUPPORTED WITH OBSERVATIONS THaT THE

' IR1S SHOWED VARIABLE DEGREES OF DESTRUCTION AFTER tir
SECTIONING OF INTACT EYES EXPOSED TO A LASER pOSE
RANGE BETWEEN 28 AND 2200 J/SQ CM, THESE METHODS
SUGGESTED THAT THE THRESHOLD OF RUBY LASER ENERGY
WHEICH WQULD IMPAIR THRE FUNCTIONAL ACTIVITY OF THE
IR1S WAs APPROXIMATELY TEN TIMES THE DAMAGE THRESHOLD
LEVEL FOR THE HUMAN RETINAs ADDITIONAL WORK WaAS
CALLED FOR TO EVALUATE THE EFFECT OF IRIDIAL DAMAGE
O vISuaL ACUITY. (AUTHOR) (u}
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UNCLASSIFIED

Dp¢ REPORT BIBLIQGRAPHY SEARCH CONTROL NO. 722222

KD=671 Bée 20/%
NAvAaL GCRDNANCE LAB wKiITE OAK MpD
TRavER REPOKT ON THE FIRST INTERNATIONAL CONFFRENCE
ON LASER APPLICATIONS = PARIS, FRANCE j8-23 JukY 1967
MELD AT SALLE Ou ROND » POINT DES CHAMPS ~ ELYSEES IN
THE PALAIS DE GLACE, iyl

APR 48 3P MAXBELL,LOUIS R,
REPTQ NV, NOLTRehB252

UNCLASSIFIEY REPORT

DESCRIPTORS® (eLASERS,) SYMPOSIA), RETINA,
HAZARDS, NEOPLASMS, MEASUREMENT,
INTERFEROMETERS, RANLE FINDINGs MOON) PLASMA
PHYSICS, POSITIONING DEVICES(MACHINERY),
ALIGNMENT, REFRACTIVE INDEX; WELDINGs FRANCE (U}

THE FIRST INTERNATION COUNFERENCE ON LASER

APPLICATIONS RESULTED IN THE PRESENTATION OF wORK
COVERING VERY WIDE AND DIVERSE SUBJECTS, INCLUDING
MEDICAL APPLICATIONSe SOME OF THE MIGHLIGHTS

REVIEWEyU IN TH!S REPORT DEAL WITr MECHANICAL

AL IGNMENTY 1CLUDING SHOP PRACTIVE, AJR TO GROUND

RANGE FINDING, TESTING OF MATERIALS,» STUDY OF SHOCK
FRONTS AND CORRECTING TUMOR SITES ON EYE RETINAS

A PROMISING APPLICATION PRESENTED 1S WwELDING oOF
0AIDIZING METALS IM AIR, (AUTHOR) (V)
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UNCLASSIFIED
VDC REPORT Bi1BLIOGRAPHY SEARCH CONTROL NCe. /722222

AG=67) 994 6/18 20/5
AIR PROVING GROUND CENTER EGLIN AFB FLaA
HUMAN FACTORS/BIOMEDICAL SAFETY CONSJDERATJONS FOR
NEODYMIUM LASERS. tu)
DESCRIPTIVE NOTE! FINAL REPY.,
JUN 48 26P DURMA..9CHARLES Vv,
REPTe NO, APGC=TR=68~5)
PROJY AF=31b9Y!

UNCLASSIFIED REPORT

DESCRIPTORS: (oLAScASs RADIOBIOLOGY)
BEAMS(ELECTROMAGNETIC!) ) NEODYMIUM, OPERATION,
INSTRUCTION MANUALS, HAZARDS, SAFETY» HUMAN
ENGINEERING, PHYSIOLOGY» BURNS,

TOLERANCES(PHYSIOLOGY) (V)

IQENTIFIERSS seMUMAN FACTORS iy)

THIS GUJDE WaS DEVELOPED AS AN AlD TO PERSONNFL

USING NEODYMIUM LASER SYSTEMSe IT CUNTAINS BOTH &
BRIEF DISCUSSION OF THE CHARACTERISTICS OF LASER
SYSTEMS [N GENERAL, AND A MORE DETAILED REVIEW OF THf
NEODYMIUMs DOPED LASER AND ASSOCIATED WAZARDS,

SPECIFIC RECOMMENDATIONS ARE MADE IN REGARD TO THE

SAFE OPERATION OF THE NEODYMIUM LASER DURING GROUWD

AND AIRQJORNE OPERATIONSs {AUTHOR) {u)
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UNCLASSIFIED

ODC REPORT BIBLIGGRAPHY SEARCH CONTROL NO. /7272212

40=673 614 6/%
NAVAL MEDICAL RESEARCH INST BETHESDS HD
THERMAL MODEL FUR RETINAL DAMAGE INDUCED 8Y PULSED

LASERS, (V)
DESCRIPTIVE NOTE: MEDICAL RESEARCH INTERIM REPTY.,
68 9P HAYES yJUDE Re
MONITOR: NAYMED MROQ5,04,0014"7

UNCLASSIFIED REPORT
AVAILABILITY: PuB, IN AEROSPACE MEDICINE, V39

P4y74=480 FAY 68,

DESCRIPTORS: (eBURNS, RETINAj ) (oLASERS,
BURND)» EYE PIGMENTS, MATHEMATICAL MOUDELS,
EXPOSURE, THERMAL STABILITY: OPTICAL PROPERTIESH
GRANULES, THERMAL CONDUCTIVITY,
MEMBRANES{BiOLOGY). CELL STRUCTURE.
THRESHOLOS(PHYSIOLOGY), ELECTRIC FIELDS,
BLACKBODY RADIATION ' tu)
1CENTIFIERS: MELANIN . ERATS)

THE MODEL OF THE RETINA EMPLOYING THE THERMAL
ABSORPTION OF A SLAB OF THE PIGMENY E®ITHELIUM LAYER
{ASSUMED TO BE HOMOGENEQUS) AS PROPOSED BY VOS

HAS BEEN EXAMINED IN DETAIL FOR BOTH LONG EXPQSURE
TIMES (FOR WHICH 1T WAS DESIGNED) AND SHORT
EXPOSURE TIMES. THIS MODEL IS SUFFICIENT TO

EXPLAIN THE DAMAGE FROM LONG EXPOSURES BUT NOT SHORT
EXPUSURESe WE HAVE EXAMINED THE PHYSICAL
CHARACTERISTiCS OF THE PIGMENT EPITHELIUM,
PARTICULARLY WITH RESPECT Ty THE TYHMERMAL STABILITY
AND OPTICAL PROPERTIES OF THE MELANIN GRANULESe A
NEW MODEL IS PROPOSED WHICH {5 _ASED ON ABSORPTION QF
THE INCJDENT ENERGY BY THE ONE MICRON DIAMETER
PIGMENT GRANULE> AND THERMAL CONDUCTIUN FROM THEM YO
NEARBY LSSENTIAL RETINAL STRUCTURES SUCH AS THt
PIGMENT CELL MEMBRANE AND THE RECEPTOR CELL MYELOID
B0DY ANy OUTER SEGMENTe THE NEW MOOKL EXPLAINS

BOTH LONG AND SHURY PULSE EFFECTSe SUCH NONLINEAR
EFFECTS AS [ONIZATION FROM INTENSE ELECTRIC FrELD
GRADIENTS) HARMUNIC GEMNcRATION, BRILLOUIN
SCATTERING, SHOCK WAVES, AND RERADIATION BY BLALK
BODY EM|SSION ARE SHONN TO MaAKE NEGLIGIBLE
CONTRIBUTION TO THE INITIAL TISSUE VAMAGE WHERE Twr
LESION |S MINIMALe SHORTER EVENT TIMES (10 TO

THE MINUS 12TH POwWER SECONDS) WHICH ARE POSSlaLe
FROM MQUE LOCKEU LASER JDPERATION MAY REQ..RE OTHER
MECHANISMS THAN POSTULATED BY THiS THEORY,

{AUTHIR) (V)
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UNCLASSIFIED
D~C REPORT BiBLIOGRAPHY SEARCH CONTROL NO. 7422112

AD=674 249 6/5
ARMED FURCES INST OF PATHOLOGY WASHINGTON D ¢
OCULAR WAZARDS UF TRANSSCLERAL LASER RADIATIONS I,
SPECTRAL REFLECTION AND TRANSM}SSJON QF THE ScLERA
CHORJID AND RETYINA, (U}

48 1 1P STEINJMARVIN No iSMITH,

RICHARD Se

23NJ: OAe3A 1450iB71P

UNCLASSIFIED REPORT
AVAILABILITY; PUB, IN AMERICAN JUNL. OF
OPH.HALMOLOGY, vé6 NI P21=3] JUL &8¢

X
s
B
%

3
B
g‘.

g

DFSCRIPTG1S: QTeLASERS) HAZARDS), (eRETINA,

BURNS)» DOSAGE, CORNEA, REFLECTION, LIGHT

TRANSMISSION, SPECTROPHOTOMETERS, MEASUREMENT,

HUMANS s RABBITS, ABSORPTIONIBIOLOGICAL),

TABLES (u)

t THE AIDESPREAD USE OF HIGH INTENSITY LASER DEVICES
SUGGESTS THe POSSIBILITY OF OCULAR INJURY FROM A
LASER BEAM TRANSMITTED THROUGH THE SCLERA. USING
HUMAN AUTOPSY EYES AND PIGMENTED RABBIT EYES, THE
SPECTRAL REFLECTION AND TRANSMISSION CHARACTERISTI1cS
OF THE SCLERA, CHOROID» AND RETINA WERE MEASURED aY
MEANS OF A SPECTROPHOTOMETER: VALUES CBTAINED OVER
THE SPECTRAL RANGE FROM 500 TO 2,500 MILLIMICONS
SHOWED LITTLE VARJATION AMONG DIFFERENT SPEC MENS,
MTASUREMENTS MaDE IN HUMAN AND RABBIT EYES v, . E
QUALITATIVELY AND QUANTITATIVELY SIMILAR. THE

‘ RESULTS OBTAINED AT 694¢3 AND 1,060 MILLIMICRONS WERF
, CONFIKMED BY A SECOND " .HOD, USING RUBY AND

; NEODYMIUM L2SERS AS THE RADIAT]ON SOURCE.

: (AUTHOR) (U)
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UNCLASSIFIED

DDC REPORT BIBLIOGHAPHY SEARCH CONTROL NG. 722222

AD*674 Y48 6/5
ARMED FORCES INST OF PATHOLOGY wWASHINGTON D C
CORNEAL INJURY THRESHOLD TO CARBON DIOX1DE LASER
IRRADIATION, (v)
48 15P FINE,3EN So ‘FEIGEN. Lo !
MACKEEN,De IFINROS, ¢

UNCLASSIFIED REPORT
AVAILABILITY! PUBes IN AMERICAN UNL. OF
OPHTHALMOLOGY. Véo NI Pi=lou JUL 68

DESCRIPTORS: (eCORNEA, BURNS), LASERS. CaRBON

D:10X1DE, TOLERANCES(PHYSIOLOGY),

THRESHOLOS(PHYSIOLOGY) s MORPHOLOGY1B' LOGY)s

KABBITS, EXPUSURe, MICROSCOPY, VISUA:

INSPECTION, HISTOLOGICAL TECHNIQUES,

CELLS(BIOLUGY), PATHOLOGY (y)

RABBIT EYES IN vivo WERE EXPOSED TO DESCENOiING-

POWER LEVELS OF CONTINVUOUS CO2 LASER IRRADIATION To
DETERMINE A THRESMOLD FOR INJURY, IRRADIATION AT 4
POWER DENSITY OF 0.1 W/5@ CM FOR 20 MINUTES WaS FOuUND
TO BE NON=INJURIOUS TO THE RABBIT EYE 8Y CLINICAL aND
HISTOPATHOLOGIC EXAMINATIONSe MiLD SUPRATHRESWOLD
INJURIES WERE EAAMINED TO EVALUATE CHANGES THaT NMIGHT
OCCUR IN THE MOST SUPERFICIAL CORNEAL LaYERS aNv TO
SERVE AS A GUIDELINE FOR IMPROVED WISTURATHOLOGIC
EVALUATION OF THE THRESHOLD AND NEAR=THRESHOLD
INJURIESe A VARJETY OF MORPHOLOG!C CHANGES IN THE
CORNEAL EPITHELIUM ePITHELIAL BASEMENT MEMARANEy anD
SUPERFICIAL STROM. IN SUPRATHRESHOLD ANC NEAR-
THRESHOLD LESIUNS ARE OESCRIBED AND DISCUSSED,
(AUTHOR) tu)
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UNCLASSIFIED

DpC REPORT 8lBLIOGRAPHY SEARCH CONTROL NO., 722121

: AD=675 Y474 6/5% 6716
' HONEYWELL INC ST PAUL MINN RESEARCH DEPT
¥ LASER KaADIATION EFFECTS ON THE MORPMOLOGY AND
g FUNCTION OF OCULAR TISSUE, {u)
¢ OESCRIPTIVE NOTE: ANNUAL REFT. NO. 24 | aJUG 6731 JuL
8 68,
Jukb ¢8 T6P JONES ARTHUR E. (FAIRCHILD,

- DAVID D, iSPYROPOULOS,PERRY ;
REPT. NU. 12047-TDR2
CONTRACT: DADAL17«67«Ce0019

UNCLASSIFIED REPORT

DESCRIPTORS! (oLASERS, BURNS),
(PELECTRURETINOGNAPHY, POWER SPECTRA), VISION,
FLASHBLINDNESS, TRANSFER FUNCTIONS, RETINA,

VITAMIN 4, DEFICIENCY DISEASESs FREQVENCY.:
LIGHT, INTENSITY, MONKEYS (Vi

3 A POWER SPECTRAL ANALYSIS WaS PERFORMED ON AVERAGED
RESPONSES FOR A NUMBER OF WAVELENGTNS AND INTENSITIES
OF SPECTRAL LIGHT, AN AVERAGING COMPUTER wAS uSED

TO0 AVERAGE AT LEAST 50 CONSECUTIVE RESPONSES AT Eacw
WAVELENGTH AND INTENSITY. THE STUDIES INDICATE

THAT THg ERG HAS MORE THAN ONE GENERATOR AND THLRE
I5 NO EVIDENCE OF Ao SINGLE MECHANISM wWITH A SIMPLE
LINEAR PHASE SKHIFT., ENERGY IS DISTRIBUTED IN SEVERAL
FREQUENCY BANDS AND EACH BAND MAS A THRESHOLD, THE
POWER SPECTRUM CONTAINS DIFFERENT FREQUENCY gaANDS S
A FUNCTION OF WAVELENGTHM, AND ANATOMICAL SUBSTRATES
HAVE A FKEGUENCY FINGERPRINT, ANpD THE ER3 MAY BE
USEFUL S A DIAGNOSYIC TOOL TO ASSESS THE STATE OF
THE RETINA. THE ERG OF TNE NANGABEY WAS FOUND TO

EE ALTENED BY A SINGLE LASER PULSE OF Law ENERGY
OENSITY (042 J/75@ CM) WNICH IRRADIATED A LARGE
RETINAL AREA, ERG'S RECQRDED SIx OR MoRE PAYS
POST-EXPOSURE SHOWED A DEPRESSION OR ABSENCE OF Twe
THIRD OSCILLATOKY PUTENTIAL, TNE IMPLICIT TiME OF
THE B"#AVE wAS SIGNIFICANTLY SKHORTER (P¢0.00})
POSTLXPOSURE, HREPLICATION OF THE STUDY W]TH

TESTING AT =)0 OAYS AND SIX MONTMS POST=EAPOSURE
REVEALEG STATISTICALLY SIGNIFICANY POST-EXPOSURE

ERG CHANGES PERSISTING UP TO Six MONTHS,

{AUTHOR) e
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UnCLASS:FILED
DDC REPORT 8)1BLIOGRAPHY SEARCH CONTROL NOe s2227:

AY=67s 477 /5% b/16
HONEYWELL INC ST FAUL MiMn RESEARCH DEPY
THE EFFECTS OF HIGH=INTENSITY RADIANT STIMULATIUN OF
VARYTING WAVELENGTHS AND DURATIONS ON RETINAL

SENSITIVITY, tv)
DESCRIPTIVE NOTE: FInNAL REPTs | JUL 63231 HAR 48,
JUL 48 dgr SPERLING,HARRY G, 1JONES,

ARTHUR Lo 1DOCKINS e 5S¢ |
REPT, NOo 1S49eFR}
CONTRACT! DA=i49e193aMD=2457

UNCLASSIFIED REPORY

DESCRIPTORS: (SRETINAy SENSITIVITY), LASERS,
BYANS, VISIGON. FLASHBLINDNESS, COLOR vISION,

ADAPTATIONIPHYSIOLOGY), LIGHT, INTENSITY,
PRIMATES (v

THE EFFECTS OF INTENSE SPEcCTRaL LIGHT ON SPRCTRAL
SENSITIVITY AEAE INVEST{GATED, 40TH (ONTINUIUS
ADAPTATION AND PULSED ADAPTATION WiRgE VUSEDs IT WAS
FOUND THAT SPECTRAL ADAPTATION IN DISCRETE SPeCTRaL
BAND wAS REDUCED 8Y INTENSE BLUE, GREEN, AND REgV
ADAPTATION, Ao MODEL OF THE FNIMATE SPgCTRAL

BENSITIVITY wa$S DEVELOPED wriCH CAN BE USED To

PRLOICT TNE EFFECTS OF LASER ANU OTHER SPECTRAL

SOURCES ON RETINAL SENSITIVITY. (AUTHOR, (U
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D0C REPORT 318LIUGRAPHY SEARCH CONTROL NOe /22227

Ao~e75 803 &/5 20/5
BIORAD INC NEwW HYDE PaARK & Y
LASER PARAMETYERS FOR MUMAN VIEWINGe I, aiW ANALYSES

OF VIEWING DIRECT AND SCATTERED LASER RADIATION. (V)
DESCRIPYJVE NOTE: FINAL REPT. 22 MAR=19 DEC 67,
AVG 60 9959 SOLON,LEONARD Re ;SIMS,S.
PONALD ¢

RePT, NO, BIORAD102s1
CONTRACT! N&61339-47=C=D096
MUNJTOR: NAYTRADEVCEN 67=C=00948~-1

UNCLASSIFIED REpPORT

CESCRIPTORS: (*LASERS: °RADIATION HAZARDSI .
(SEYE. S4FETY), RCTINA, ENERGY, OPTICS,
COnEA. REFLECTiON, SCATTERING, iNTENS]ITY,
RUBY, PaTHOLOGY, HMATHEMATICAL PREDICTION,
PROTECTIONe MILITARY TRAINING,
TRRESHOLDS(PRYSIOLOGY ), HUMAN ENGINEERING,

JARAGE ASSESSHNENT tu)
IGENTIFIERS:  IRRADIANCE: ¢QRuSWITIHED _aASERS,
STILES=CRAWNFORD EFFECT, WAVELENGTH (V)

R GENERAL ANALYS]S 1S FURNISHED OF THWE

PuvS10LO%IZAL OPTICS OF DIRECTLY TRANSNITTED,
REPLECTYED) AND SCATTERED LASER RIDIAT;ON,

PARAMETERS DETERMINING TNE RETINAL JRRADJANCE FOR
CONTINLOUS LASERS (OR RADIANT EAPQOSURE FOR PULSED
BOURCES) ARE YREATED N DETAiLe PARTICULAR

ATTENTYION IS DIRECTED TO OPTIMIZATION OF LASER
SYSTEMS aMERE VISUAL OBSERVATION IS REQUIRED: OR CaN
OCCUR INADVERTENTLY. AMONG FACTORS (ONSJOERED aRE
INE INFLUENCE OF AUXILIARY OPTICS ENVIRONMENTAL
TLLUMINATION, AND THE STILES=CRAWFORD EFFECT.
(AUTHOR ] (U}
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LOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /4271

Au=b?6 578 4/18 8/%
ARMY MEDICAL RESEARCH LAB FURT KNOX KY
CORRELATION BETWEEN TKE GROSS AND MICROSCOPIC
APPEARANCE OF C02 LASER INDUCED PORCINE SKIN

BURNS, {V)
JUN 48 24P HYSELL.OAVID Ko 1BROWNELL,
ARNOLD S. |

RgBTe NO USAMRL=776
PROJS OA=d~A=0]1450ieB~=71=R
TASKLT JeA«014801=8=7]1=R~01

UNCLASSIFIED REPORT

DESCRIPTORS: (oLASERS, ®BURNS), SKIN,
TOLERANCES(PHYSIOLOGY), CARBON DIOXIOE,
TISQUES(BIOLOGY), B10PSY, VISUAL INSPECTION,

INTENSITY, HISTOLOGY, DENSITY, PATHOLOGY (V)

THE SKIN OF WMITE P1GS EXPOSED TO CO2 LASER

RADOIATION WAS BIOPSIED AND EXaAMINED FOR WISTOLQGIC
EVIOENCE OF DAMAGE, AS THE BUANS INCREASED IN
SEVERITY MACROSCOPICALLY, THERE WAS A COMMENSURATE
INCREASE IN MICROSCOPIC EVIDENCE OF TISSUL DAnadce
LIMITED OATA SUGGESTS THAT EVEN THOUGH BURNS

PRESENT SIMILAR SURFACE APPEARANCES, THOSE PRoDVCED
BY HIGH INTENSITY CO? LASER POWER DENSITIES MIGHT
HAyE MORE ACTUAL TISSUE DAMAGE THAN THOSE PROpDUCED aY
L LOWER POWER DENSITY, INSUFFICIENT DATA WAS
AVAILABLE TO OETERMINE 1F THE O.FFERENCES WERE
SIGNIFICANTs (AUTHOR) (Vi
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COC REPORT BIBLIVGFAPHY SEARCZH CUNTROL NOe ,22717

AD®676 806 8719 2075
ARMY MEDICAL RESTARCM LaB FORT XNO¥ XY
LASER PROPE TIES AND EYE NAZARDS, (J)
DESCRIPTIVE NOTE: INTERIM REPT,.,
MAY 68 28P PEACOCK o wEQORGE R+ VAN NUS,
FREDERICK 1
REPT, NO. USAMRL=775
PROJL DA=d=A=(l450ieB=T7]aP
TaSK: 3eA=014501=B=71=P=02

UNCLASSIFIED REPORT

DESCRIPTORS: (eCOMERENT RADIATION, HAZARDS),

(®EYE, DAMAGE ASSESSMENY), LASERS, VISION,

WwOUNDS ¢ INJURIES, PROTECTION, SAFETY, MEDICAL

RESEARCH, THRESHOLDSIPHMYSICLOGY),
TOLERANCES(PHYSIOLOGY), OPTICAL PROPERTIES
SPECTRA(INFRARED) (V)
JUSNYIFIERS! WAVELENGTHs LESICNS (U)

EYE INJURY IS A RECOGNIZED HAZARD OF LASER
RADIATIONs THIS REPORT INCLUDES A BASIC DISCUSSION
OF THOSE LASER OUTPUT PARAMETERS THAT ARE IMPQORTANT
IN UNDERSTANDING LASERS AND WOW THEY ARE RELAYED 1O
LASER EYE INJURY, THE THREE MOST SIGNIFICANT
PROPERTIES OF LASER BEAMS [N THIS RESPECT ARE
WAVELENGTH, TIME CRARACTERISTICS AND BEaM GEOMETRY,
THE FIRST Two DETERMINE THE SITE MOST SUSCEPTIBLE

TO INJURY aND TS SENSITIVITY TU LASER eXPOSURE DOSEe.
THE THIRO+ BEAM GEOMETRY, ESSENTIALLY GOVERNS THE
DISTANCE AT WHICH A GIVEN LASER IS CapagLE CF
PROOUCING A HAZARDOUS EXPOSURE CONDITIONe A BRIEF
RESCRIPTION OF EXPERIMENTAL INJURY FINDINGS AND SO
THRESKOLD EXPOSURE DOSES, a> REPOQRYED In THE
LITERATURE, ARE SUMMARILED, LASER SAFgTYy

CONSIDERATIONS ARE D!ISCUSSEDs (AUTHOR) (1)
53
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DOC REPORT BIBLIVGRAPHY SEARCH CONTROL NOo 427272

AQ%,79 455 &/% 20/%
ARMED FORCES INST OF PATHOLOGY #ASHINGTON O €
CORNEAL CALCIFICATIUN, tu)

AUG 48 a» FINE+BEN S+« IBERXOR)JOSEPH
We IFINE.SAMUEL 1§ -

UNCLASSIFLlED REPORT
AVATLABILITYS PUBe IN SCIENCE, VIi62 ©129=130y 4
OCT ba.

DESCRIPTONS: (eLASERS» BURNS), (e CORNEA S

sBURNS) . RABBITS, ELECTRON MiCROSCOPY, CARBON

DIOXIDE, OPHYNALMOLOGY, PATHOLOGY, THERMAL

RADIATION (Vs
I0ENTIFIERS: CALCIFICATION (V)

SUPERFICIAL CALCIFICATION waS PRODUCED IN THE

NORMAL RABBIT CORNEA BY MILD [ARADIATION WITH 4
CARGON DIOXIDE LASERs THE CALCIFICATION #AS

ENTIRELY EXTRACELLULAR AND CLGSELY RESEMBLED THAT
OBSERED IN wJMAN BAND KERATOPAIHY, AHICH WAS
CHARACTERIZED AS MYDROXVAPATITE BY Xe=RAY OIFFRACTION
THE ELECTRON=MICROSCOPIC APFEARANCE OF CALCIFIC
SPHERULES AND CONGLOMERATES IN EARLY COURNEAL
CALCIFICATION 1S PRESENTED. THE CALCIFIC SPHERULES
ARISE AT THE BASAL PLASMA McMBRANE SURFACE OF THE
EPITHZLIAL CELLS IN CLOSE RELATION To THEIR BASEMENT
MEMBRANE, !{AUTHOR) (V)
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UNCLASSFIED

DDC REPORT BIBLIOGRAPHY SEARZH COtTROL NOe s12227

AU=679 487 Y43 20/%
ARMED FORCES INST OF PATHOLOGY WASHINGTON D €
CELLULAR EFFECTS OF LASER RADIATION, (v
FEB 48 17P FAITH,GLENN C. ISTEIN,

MARVIN No IHAYES .JUDE Ro }STOWELLIROBERT Eo
{
PROJ: DA=3°a=01450)=8=7]1=P
. TASK: 3eAeDl45()oB=7])=P=06

UNCLASSIFIED REPORT
- AVATLABILITY: PUBe IN ARCHIVES JF PATHOLOGY, v86
P242%278 SEP 48,
SUPPLEMENTARY NOTE! FPREPARED FOR PRESENTATION AT ANNUAL
MEETING OF THE FEDERATION OF AMERICAN SOCIETIES FOR
ERFPERIMENTAL BiolLOGY (49TH), ATLANTIC CITYs Vo
Jee 10 APR 65,

DiSCRIPTORS: (eLASERS, *BURNS), LIVER,
MICROSCOPY, TWERMAL RADIATION, P2OTEINS,
COAGULATION, OPHTHALMOLOGY, HISTOLOGICAL

TECHNIQUES, CYTOLOGY (V) 4
TSN SFIERSS LESIONS, NECROSIS, LASER 4
NECROSIS (V) ‘

BURSTS OF RUBY LASER ENENGY FROM 23 7o 135 JOULES/
SQ CM WERE DIRECTED AT THE EXPOSED LIVERS OF
ANESTHETIZED MICEe IMMEDIATELYs LIGHT GRAY LESIONS
APPEARED THAT EXTENDED HEMISPHERICALLY (NTO THE
PARENCHYMA, AT HIGH ENERGIES, THERE WAS CAVITAYION
AND EXTRUSION OF TISSUE, PORTIONS OF THE LESIGNS
WERE FIXCOD, EMBEDDED [N PARAFFIN OR EPOXY RESINs ANND
EXAMINED MICROSCOPICALLY. ctLLS WERE DISTORTED,
INTERCELLULAR SPACES WwIDENED, AND STAINING PROPLRTIES
ALTEREDe NUCLEOPLASMIC CONSTITULNTS HECAME
AGGREGATED, AND CYTOPLASMIC COMPONENTS WERE OFTEN
MARKEDLY DISARRANGEDNe WITHIN THE PERSPECTIVE OF
THE LITERATURE ON PHOTIC, THERMALY AND LASER INJURY,
IT 1S CONCLUOED THAT ., REASONABLE CONCEPT OF THE
PATHOGENTS!S OF LASERINDUCED NELCROSIS 1S ONE OF
HEATAMEDIATED DENATURATION AND COAGULATION OF cELL
PROTE[*S, AND VAPORIZATION OF T)SSUL WATYER, CrREATING
MULTIPLE INTERCELLULAR AND INTRACELLULAR SPACES

- (AUTHOR) (V)

L e
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AD*"680 915 6/% 6718 2075
ARMY MEDI1CAL RESEARCH LAB FORT KNOX KY
CORNEAL INJURY PRODUCED 8Y CO2 LASER

RADIATION (V)
DESCRIPTIVE NOTE! FINAL REPT.,
AUG 48 40P LEIBUNITZ ,HONARD Mo

PEACOCK,GEORGE R, !
REPT. NO USAMRL =787
PROJ: DA=3=A=01450i=p=7!=R
TASK: J3=A=01450i=8~71=R=01

UNCLASSIFIED REPORT

DESCRIPTORS: 1e”3RNEAy WOUNDS ¢ INJURIES),
(®RADIATION ELFFECTS, CORNEA;, GAS LASERS,
INFRARED RADIATIONs CARBON DIOXIDEs RABBITS,
00SAGE. EXPOGURE, UPHTHALMOLOGY, PATHOL GY:
; TABLES, BURNS (V)

h

? THE PATHOLOGICAL EFFECTS UPON THE EYE OF EXPOSURE

i TO INFRARED LASER RADIATION, EMITTED gy A CO2

: LASER, WAS STUDIEZDs A TOTAL OF 142 RABBIT EYES WAS

; IRRADIATED AT VARYING DOSE LEVELS AND EACH WAS

; OBSERVED FOR o PERJOD OF YWO MONTHSe WITHIN THE
LIMITS OF THE POWER OuTPUTS AND EXPOSURE TIMES
CONSIOERED, CLINICALLY DETECTABLE OCULAR DAMAGE Was

p LIMITED TO TWE CORNEA, FIVE CLINICAL LEVELS OF

| CORNEAL INJURY WERE DEFINED AND THE DGSAGE OF ¢o02

: LAZER RADIATIUN CAPABLE OK PRODUCING EACH LEVEL OF i
INJURY WAS DETERMINED., (AUTHOR) (V)
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AD=680 946 /18 /13
RASADENA FOUNOATION FoR MEDICAL RESEARCH CALIF DEPT OF
LASER BlOLOGY
THE EFFECT Gr LASER ENERGY ON CellS IN TISSUE

T e

3 CULTURE. (V)
] E DESCRIPTIVE NOT:. ANNUAL SUMMARY REPT. NGo o
e JAN 69 20pP ROUNDS ,DONALD Ev

CONTRACT! DA~49=193=MD=2564

UNCLASSIFIED REPORT

S DESCRIPTORS! (eTISSUE CULTURE CELLS, SLASERS),

i ENERGY, BLOOD COAGULATION, GROWTH, STIMULATION,
MITOCHONDRIA. PHOTOSENSITIVITY(BIOLOGICAL)
CHROMOSOMES: 'SEASES, PLASMODIUM, PATHTLCGY,
AGGLUTININS, nORPHOLOGY(BIOLOGY) (V)

BEPOSIT AN AGENT INTO THE SURROUNDING CULTURE MEDIUM
WHICH CAN PROMOTE RBC AGGLUTINATION, BLOOD

CLOTTING, WBC CHEMOT (1S AND STIMULATION OF CgLb
GROWTHe SLUE aND SRE.N LASE® WAVELENGYHS SRAODICE
MIYOCHONDRIAL. SWELLING IN BEATING RAT HEARY CgLLS,
MORPHOLOGICAL CHANGES SUGGEST THAl A TOXIC

BUSSTARNCE 1S LOST FROM THESE STRUCTURES, WHICH
RESULTS IN NUCLEAR PYCNOSIS AND DEATH OF THE CELL.

A VARIETY OF DRUGS WERE OBSERVED TO PHUTOSENSITIZE
INDIVIDUAL MITOCHONDRIA TO AN ARGON LASER MICROBEAM,
THESE INCLUDED VARIOUS FORMS OF TETRACYCLINE,

ONP, AMYTAL, AND MAFe (AUTHOR) (V)

£
3
E RUBY LASER IRRADIATION CAUSES NONPIGMENTED CELLS TO

IR ot U
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AD=68) 699 6/5 2075
ARMY MEDICAL RESEARCH LAB FORT KNOX KY
LASERINDUCED CATARALTOGENZESIS! I+ CLINICAL
AND ELECTROPHORETIC ALTERATIONS.
DESCRIPTIVE NOTE! FINAL REPT.,
0CT 48 23p LU2Z210,ANTHONY J. !¢
LEIBOWITZ HOWARD M, ¢
REPTe NO« USAMRL=79S
PROJ] DA=3=a=0s}102e8~7i=R
TaSK} JeA=041102-8=71=R=01

UNCLASSIFIED REPORT

DESCRIPTORS! (oEYE; ®INTEGUMENTARY DISEASES),
(SLASERS, MAZARDS). PROTEINS, MOBILITY,
tLECTROPHOREStS, RABBIYS, RUBY, LIGHT PULSES,
HEATING

IDENTIFIERS: <«CATARACTS, LASER INJURIES

TRRADIATED ANIMALS WERE POLLOWED CLINJCALLY BY
EXAMINATION WITH THE SLIT=LAMP BIOMICROSCOPE aAND
INDIRECT OPATHALMOSCOPE, LASER=INDUCED CATARACTS
WERE EXTRACTED USING A CRYOPROBE AND ELECTROPMORETIC
ANALYSIS PERFORMED ON THE LENS PROTEINS., THE
CLINICAL COURSE AND CHARACTERISTICS OF _ASER~INOUCEN
LENS OPACITIES AND OF THE ACCOMPANYING OPNTHALNMIC
SEQUELAE ARE DESCKIBEDs AN ALTERATION IN THE
GLECTROPMORETIC MOBILITY OrF TWE LENS PROTEZINS CF
LASER=INDUCED CATARACTS IS PRESENTED, (AUTHOR),
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AD™4B| 90s 13712 6740 20/5%
BALLISTIC RESEARCH LABS ABERDEEN PROYNg GROUND Mp
TRELVE EYE SAFETY NOMOGRAPWS, (V)
DESCRIPTIVE NOTE} TECHNICAL NOTE,
DEC 48 <ip OEIYZ PAUL My

REPT, NO. BRLeTNe}709
PROJ: ROT/E=|wTe0461 | 02ehe]]«(

UNCLASSIFIED REPOKT

DLS5CRIPTORS: (eEYE, SAFETY), (eSAFETY,

NOMOGRAPKHS) , (SLASERS) WAZARUS), RETina,

PROPAGATION, ATMOSPMERIC MOTION, ATTENUAT[ON,
THRESNOLDS(PNYSIOLOGY). TABLES, wOUNDS »

INJURIES vy
IDENTIFIERS: (ASER INJURIES (V)

A& SET OF NOMOGRAPHS IS GIVEN YO AlD IN TwE

PERIVATION OF PROBABILITY of RETINAL DAMAGE By A
PULSED LASER 8EAM. AS A FUNCTION OF RANGE FOR
OIFFERENT CONDITIONS AF ATMOSPHERIC TURBULENCE AND
ATTENUATION, (AUTHOR (U}

it
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Au®bgl 907 20/5 13713
BALLISTIC RESEARCH LABS ABERDEEN PROVING GROUND MD
BEAM PROFILE EFFECTS IN LASER SAFETY aNaLYSIS, (V)
DESCRIPTIVE NOTE! TECHNICAL NOTE,
DEC 48 14p DEI1TZ,PAUL He JLIVINGSTON,
BETER M,

RePTe NOo BRL=TN=j714
PROJY RDT/Ew]=T2061102«A=3]al

UNCLASSIFIED REPORT

DESCRIPTORS: (eLASERSs HAZARDS),
{2BEAMS(ELECTROMAGNETIC), LASERS), LIGHT

TRANSMISSION, SAFETY, EYE, DAMAGE,

pROBABILITY (v)

THE APPLICATICN OF THE PROBABILITY OF LaMAGE

RARAMETER FOR BOUNDED WAVES wiTh NONayOMOGENEQUS waAVE
FRONTS |S DISCUSSEDs THE FIR3T APPROACH THREATS THg

BEAM PROFILE AS A SERIES OF QUASI=HOMQGENEOUS ENERGY
OENSITY REGICYSe THE SECOND ASPROACH CONSISTS OF a
GENERALIZED ANALYSIS APPLIEV TO BEAMS FOR WHICK AN
ANALYTICAL FORM OF THE PROFILE IS KNOWN, (AUTHOR) (V)
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6/10 2075
ARMY ENVIRONMENTAL HYGIENE AGENCY EOVGEWQOD ARSENAL MO
THE EVALUATION OF LASER MAZARDS, (V)
48 1P SLINEY,DAVID M, ;PALMISANO,

WIL1 1AM Ae |

UNCLASSIFIED REPORY
AVATLABILITYS PUBs IN AMER;CAN INDUSTRIAL
HYGIENE ASSOCIATIUN JNLey V29 "425=43'4 SEP-CcTY
bid,
SUPPLEMENTARY NOTE; PRESENTED AT AMER[7H INDUSTRIAL
HYGIENE CONFERENCE. CHICAGO, ILLey MAY 67,

Ao
-

DESCRIPTORS: (oLASERS, HAZARUS), EXPOSURE,
SAFETY, EYE, LIGHT, INTENSITY,
THRESHOLDS(PHYSIOLOGY), SENSITIVITY,
EYEGLASSES: DENSITY, PROTECTIONs TABLES (V)

RECENT DEVELOPMENTS IN LASER TECHNOLOGY HAVE
PRODUCZD GREATER ENERGY AND PQWER OUTPYTS IN AN EVER-
INCREASING VARIETY OF LASERS OF DIFFERING
WAVELENGTHS, A VARIETY GF WAZARDS EXIST 79O
IND:VIOUALS wORKING AT OR N THE VICINITY OF LASER
OPERATIONS. A PROGRAN OF MWAZARD EVALUATGON AND
CONTROL HAS REEN CONDUCTED BY THE AUTHOg> IN a
VARIETY OF LASER INSTALLATIONS. THE PRINCIPAL

HAZARDS OF LASER RADIATION TO THE EYE DUE TO 80TH
DIRECT AND REFLECTED vIEWING ARE CISCUSSED.

CRITERIA ARE GIVEN FOR DETERMINING THE wAZARDS 0F
GIVE' LASER BY EVALUATING THE EFFECTS OF THE (ASER
QUTAPUT CMARACTER;Z7iCs (POWER OR ENERGY QUTPUT,
WAVELENGTH, EMZRGENT BEAM DIAMETER AND DIVEKRGENCE)
AND THE EFFECTS OF VARIQUS ENVINONMENTAL FACTQRD
{QUTPUT OR LABORATORY SETTING, AMBIENT LIGHTING,
€¥C)e METHODS OF MEASURING OR CALCULATYING THE

LIGHT INTENSITY AT A GIVEN POINT AnU GUIOELINES FoOR
CONTROL OF NAZARDS ARE GIVEN, (AUTHOR) (V)
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AD%685 872 YA 20/5%
MEDICAL cOLL oF VIRGINIA RICHMUND HEALTH SCIENCES DIV
BiroLOGICAL APPLICATIONS AND EFFECTS OF oRTICAL
MASERS, v
APR 49 24P AM WILLIAM T, 4 JURed
CLARKE JALEXANDER M, {CLEARY,STEPHEN F, ;
MUELLER HAROLD A: !GEERRETS,NaALTER J, i
CONTRACY! DA=49=}93=MD«224]
MOKITGR: USAKRDC [968as

UNCLASSIFIED REPORT
DESCRIPTORSY («EYE, BURNS): (SLASERT,

HAZARUS), SOUND, RADJOMETERS, cALIBRATICN,
MATHEMATICAL MOOELS: RETINA, VeSION (V)

THE BIOLOGICAL EFFECTS OF Q-~SwiTCHED, GATED AND
NORMAL PULSE TRAIN MODE ND AND RUBY LASERS, AND

CW ARGON AND ME=NE LASERS ARE DISCUSSED,

TOGEYHER WITw THE EQUIPMENT USED TL PRODUCE THESE
SFFECTSe INDUCED SONIC TRANDIENT PHENOMENA,

RETINAL THERMAL DAMAGE TRRESHOLD VALUES, AND vidSvaL
BECREMENT aS & RESULT OF OPTVICAL i RALIATION ARE
SHUWN. A BI!BLIOGRAPHY OF RECEWT PUBLICAT]ONS IN

RELATES AREAS IS INCLUDEC, (AUTHOR) _ ()
1
b
]
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DDC REPORT BiBLIPGRAPHY SEARCH CCNTROL NOw 77222;

AurbBée 247 673 6/5
QEORGE WNASHINGTON UNJV NASHINGYON D C DEPT OF
OPKTHALMOLOGY

QCULAR HAZARDS OF TRANSSCLERAL LASER RAUIATION,

Ils INTRAOCULAR EINJURY PRODUCCD BY RuUBY AND :
REOCYMJUM LASERS, (u)
67 12p SMITH,RICHARD So¢ ;STEIN,

MARVIN No ¢
CONTRACT! DA=49=193~MDu2480
PROJ! DA=3vgeD1450]i=B=71~P

UNCLASSIFIEDL REPORY
AVATLABILITY: PUBe IN AMER[CAN JNLo OF
OPMTHALMOLOGY., V&7 NI P100=1i0 JAN 49,
SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH ALRANY
MEDIcAL CENTER, No Yo SEE ALSO AL=674 249,

DESCRIPYORS: (oLASERS, RADJATION HAZARDS),
(®EYE, RADIATION INJURIES), LABORATORY ANIMALS,
CORNEA, RETINA, TESY METHODS) RUBYe+ NEODYMIUM,
AOUNDS ¢ INJURIES, OFHTHALMOLOGY tv)

THE OCULAR EFFECTS OF TRANSSCLERAL RADIATION BY
NONeQeSWITCHED RUBY AND NEOUYMIUM LASERS #ERE
STUDIED IN LivING RABBITSe IN A NUMBER OF RABaiT
EYESs POSTERIOR SUBCAPSULAR CATARACTS OF A
CHARACTERISTIC CONFIGURATION WERZ PRODUCED. DOSAGE
RELATED CHORIORETINAL DESTRUCTION DEVELOPED BgNEATH
THE SITE OF IMPACT ACCOMPANIED BY VITREGUS
COAGULATION, HEMORRHAGE, ANU SECONDARY RETINAL
DETACHMENT, NO CONTRA=COUP LESIONS WERE OBSERVED.
VARIOUS SECONDARY CHANGES INVOLVING THt ANTER|QR
SEGMENT OCCURRED FOLLOWING THE INITJAL INJURY, THg
CHANGES OBSERVED FOLLOWING TRANSSCLERAL LASER
RADIATION ARE SIGNIFICANT RECAVSE OF THE INCREASING
USE OF niGH ENERGY LASER DEVICES IN RESEARCH
LABORATORIES AND INDUSTRYs {(AUTHOR) (U
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DOC REPORT BIBLIOGGRARHY SEARCH CUNTROL NOe ,42:2,

Au=b386 506 13712
NEw YORK UNJV N Y SZHOOL OF ENGINEERING AND SCIENC
LASER SAFETY, )

APR 69 5P LEWIN,NEAL Ae §

CONTRACT NOQU3I9=bb=-C=3579
PROJ: SETE 210/100s XF=013=17=01
TASK: 599

UNCLASSIFJED REPORT f
DESCRIPTORS: (OLASERS, SAFETY), tOVUCAT]ON,

PERSONNEL, EYE. EYEGLASSES,) MEDICAL EXAMINATION, ;
LENSES, PATHOLOGY, LABORATORIES, CESIG., |

PROTECTION, HAZARDS (V)
A DESCRIPTION OF THE POTENTIALLY OELETERIUUS

EFFECTS OF LASERS ON OPERATINC PERSONNEL 1€

PRESENTEDe SAFETY EOUCATIUN AND EQUIPMENT ARE

DESCRIBED ALONG A[TH RECOMMLNDATIONS FON THE SAFE

QPERATION OF LASER FACILITIES, {(AUTHOR) (<)

64
UNCLASSTFILED 7Ll

r — -



UNCLASSIFILED
0D¢ REPORT B818LIOGRAPHY SEARCH CONTRQL NU. 742217

AD*688 8] 475
LOUISVILLE UNIV KY DEPT OF OPHTHALMOLGGY

{ STUDY OF OCULAR EFFECTS OF CHROWIC eXPOSUKE TO LASEN 1
: RADIATION, VB

g' OESCRIPYIVE NOTE: ANNUAL REPTs NUs 1, | APR=3] 0EC 43,

: FEa &9 28P LANWILL«THEQDIURL IRECSg,

EUGENE P. ISHARP,FRANK He $COXsNILLIAM Ee
CONTRACT: DACA17=68+C=g1G5

. UNCLASSIFIEV REPORT

T P T

“evprin o

VESCRIPTORS: (6EYEs LASERS), (e.ASEKRS,
HAZARDS) s BURNS, RETINA, EXPUSURL, RABHITS,
nODELS(SIMULATIONS), SaFgr., STANDARDS,
ELLCTRORETINOGRAPHY, OPHTHALMOLOGY RESPONSES,

PATHOLOGY (V) i

CEVELAPMENT OF A MOOEL aAS INITIATED TO COMPARE
RETINAL DAMAGE CAUSED BY CHRONIC EXPISURE TU Cohe
LASER RADIATION AND THMAT CauSgD BY CONVENTIGNaL
ILLUMINATION. THE PURPOSE OF THE COMPARISON I5 TO
ESTABLISH SAFFTY STANDAZEDS FOR CoeWe LASERSe TKE
CXPENIMENTAL ANIMAL USED SO FAR HAS BEEN TWE RAoHJT,
IV wAS DISCOVERED TmAT YHE RAgB(T EYE IS MUCH MURE
BESISTANT TO TWIS XKIND OF DAMAGEL THAN ANIMALS
PREVIOUSLY TESTED. (AUTWOR)

T g 29 s
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Au~bBE 626 875 20/5
TEXAS UNIV HOUSTON GRADUATE SCHOCL CF blOMEDLICsL
SCIEMCES
THE EFFECTS OF LASER RAUIATION ON PRECEPTOR FUNCTION
IN HUMAN AND PRIMATE EYES. ()
APR &9 26P SPERLING M Gy (AARWERTH,
Re Se IMABRY,Ue MHe JLANDIS Ue Jo H
RtPTn NO o UT'GQBS‘UADA-Z
CoNTRACT: DOADA17=47«C=7154

UNCLASSIFIED REPORT

Ut SCRIPTORS: (eEYEs» LASERS), (sLASERZ,

HAZARDS), FLASHBLINDNESS, RETINAy SEMSITIVITY,
PATHOLOGY, LIGHT, THRESHOLOS(PmYSIULOGY),

INTENSITY, PRIMATES (U

IN o SERIES OF EXPERIMENTS, THE EFFeCTS OF INTENSE
SPECTRAL BANDS HAVING THE CHARACTERISTI(CS OF RUBY aNnD
ARGON LASER LIGHT MAVE bEEN MgASURED [N RHESUS MONKLY
EYESs RESULTS OSTAINED 8Y MEASURING SPECTRAL
SENSITIVITY 1N THEIR PRESENCE = OR IMMEpDIATELY AFTEw
THESE EXPOSURES = DEMAND A T#n~STAGE (RECEPTOR

STAGE, NEURAL OPPONENT STaGE) EAPLANATION OF

SPECTRAL SENSITIVITY FOR THE MIGHLY |[IGHT ADARTED
EYEs IN CONTINUING STUDIES, "mtSE MEASURES ARE

BEING CARRIJED OVER THE ENTIRE RANGE uUp TO INVENSITIES
OF LASER LIGMT WHICH wliLL PRODUCE GROSS THERMaL
INJURY. IT 1S PLANNED TO REWATE CHANGES IN VISUAL
SENSITIVITY TO ULTRASTRUCTURAL CHANGES [N THE RETINa,
TECHNIGQUES FOR JLTRASTRUCTURAL STUDY OF THE
VENTEBRATE RETINA ARE BRIEFLY OjSCUSSED,

CAUTHOR) tJ)
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AD™688 671 /5 ©20/%
ARMY MEDICAL RESEARCH LAB FORT KNOX KY
SKIN LESION THACSHOLD VALUES FOR LAZER RADIATION as
COMPARED W:ITH SAFETY STANDARDS: (V)
DESCRIPTIVE NOTE! FINAL REPT.,
FEB &9 V6P PARR,WORDIE Mo !
REPTe NO., USAMIL-BI3
PROJ: DA=3*A=04i102~b=71=R
TASK: 3=A=06i102=8~71~R=0!

UNCLASSIFIED nePOKRT

DESCRIPTORS: (eLASERS: BURNS), (+SXIN,
TMRESHOLDS(PHYSIOLOGY))» EXPOSURE, SAFETY,
THERMAL RADIATION. GAS LASERS, DOSAGE,
PROTECTION

JIOENTIFIERS: RUBY LASERS

THE LARGE AMOUNT OF SKIN SURFACE MAKES THIS BOQDY
TISSUE READILY AVAILABLE TO ACCIDENTAL AND REPEATED
EXPASURES OF LASER RADIATION, AND MOST LASER SAFETY
PROGRAMS INCLUDE MINIMAL RADIAT]ION LEVELS FOR SKIN
EXPOSUREs HOWEVER, THE VALUES SUGGESTED ARE
GENERALLY THOSE CONSIDERED NON=HAZARDOUS UNDER WORST
" CASE CONDITIONS AND ARE NOT BASED ON EXPERIMENTAL
EVICENCE, TH!S REFCRT BRIEFLY SUMMAR!ZES TnE FEW

STUDIES FOUND IN THE OPEN LITERATURE THAT MIGHT BE
CONSIOERED PERTINENT TOWARDS ESTABLISHING ACCEPTABLE
ACUTE LASER RADIATION LEVELS FOR SKINes THE

THRESHOLD LESION VALUES GIVEN FOR BOTH WUMAN aAND

ANIMAL SKIN ARE DISCUSSED AND COMPARED WITH GUIDELINE
VALUES SUGGESTED FOR SAFE EXPQSURE LEVELS.

(ALTHOR) (u)
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AD"6BY 483 6/5 20/5
EG AND G INC LOS ANGELES CabLlF SaNTa MONICA O,v
HEL1UM NEON " ASER EFFECTS ON THo EYE, (V)
DESCRIPTIVE NOTF! ANNVAL REPTe | AVUW 6R=3; MAR 47,
APR 69 4P DAVIS,THOMAS P, [MAUTNER,
WILLIAM Js

REPTs NOs EGwGeC106259223
CONTRACT: DADA17=469=C=90113

UNCLASSIFIED REPURT

DiBCRIPTORS! (SCOMERENT RADIATION, EYE)» (®GAS

LASERS, HAZARUS), (OEYEs WOUNDS <+ INJURIESI)

RADIATION EFFEETS, RETINA, HELIUM, NEON,

EXPOSURE, 6uRNS, DUSAGE, RESPONSES» SAFETY (V)
TOENTIFIERS! HELIUM NEON LASERS (V)

THE OBJECTIVE OF THIS PROGRAM W¢S AN [NVESTIGATION
OF THE EFFECTS OF HELIUM=NEON LASER RADIATION ON THE
EYEs ALL EXPOSURES WERE OF (D SECOND DURATION, AND
THE OPHTHALMOSCOPICALLY VISIBLE RETINAL LESION WAS
SELECTED AS THE INJURY CRITERIONs MEDIAN EFFECTIVE
POWERS WERE £STABLISHED FOR RETINAL EXPOSURE sPOT
PIAMETERS OF 100, 260, AND 600 MICROMETERSe INJURY
WAS ASSESSED IMMEDIATELY, AnD AT 10 MINUTES, | nOUR,
AND | DAY POST=EXPOSURE. AN ANALYTICAL PREDICT{ON

OF THE RELATIONSHIP BETYNEEN MgDIAN EFFECTIVE POWER
AND SPOT SIZE WAS ALSO TESTED. /mE& SENSITIVITY

RATIO WAS NOT COWNSTANY, BUT DEPeNDED ON 35POT s§3iE,
NEDIAN EFFECTIVE POWNERS INCREASED WITH INCREASING
SPOT SIZE. AS EXPECTED, BUT THE INCREASE WAS NOT aS
GREAT AS THAT PREOICTED ANALYTICALLY, IT WAS
EONCLUDED THAT A THOROUGHM STUDY OF THE ANALYTICAL
PREDICTION OF INJURY 1S NEEVED TO RESOLVE THIs
OISCREPANCY, TME NEED FOR A DAMAGE CRITERION BASED
ON FUNCTIONAL INJURY WAS ALSO P COGNIZED.,

{AUTHOR) (V)
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AD=692 846 6/19 . 20/5
] ARMY MEDICAL RESEARCH LAB FORT KNOX Ky

THE RETINAL PIGMENT EPIVHELIUMe Vo RADIATION
THRESHOLDS ASSOCIATED WITH THE w=SWITCAID RUoY

LASCRe

r DeSCRIPYIVE NOTES FINAL REPTe,
JUN 69 }5P LEIBOWITZ ,HOWARD M,

: PEACOCK +GECRGE Re IFRIEDMAN,EPHKAIM I
3 KePTs NGe USAMRLwBZ]3

PROJ: DA=3=aA=061102=B=7!=R
- TASK: Jdeh«0611n2=8=7]|=R=0!

(u)

UNCLASSIFIED REPORY

: DESCRIPTORS: (oCOHERENT RADIATION, RETINA),
. {SRETINA, HAZARDS) s LASERS, dURNYS
THRESHOLDS(PHYSIOLOGY), HISTULOGICAL TECHNIQUES,
MONKEYS (v)
IDENTIFIERS! Q SWITCHED LASERS, RUBY LASERS, .

oRETINAL INJURIES (V) !

THE MACULA LUTEA OF ANESTHETIZED RMESUS MONKEYS
' WERE EXPOSED TO GRADED AMOUNTS OF LIGHT EMITTED BY a

g €=SW7 " ~HED RURY LASER IN ORCER TO DETERMINE THE

RADIA) JON THRESHOLD FOR RETINAL INJURY. THE EYES

WERE STUDIED OPHTYHALMOSCOPICALLY AND BY MEANS QF pLaT
PREPARATIONS OF THE RETINAL PIGMENT EPITHEL]IUM,
OPHTHALMOSCOPICALLY VISIBLE LESIONS WERE OBSERVED

: AT RETINAL ENERGY DENSITIES aF weO7 JU/Sq CM AND

1 ABOYEs MISTOLOGIC LESIONS OF THE RETINAL PIGMENT
EPITHELIUM WERE NOTED AT RETINAL ENERGY DENSITYY

LEVELS AS LO4 AS 0,01 J/S@ CM, (AUTHOK) (V)
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DOC REPORT @1BLIUGRAPHY SEARCH CONTROL NOo 7412272

AD=694 478 6/} 20/%
COLORADO UNIvV BOULDER DEPT uF ELECTRICAL ENGINEER[NG
APPLICATION OF LASERS TO EM3RYOLOGY, (v
CESCRIPTIVE NOTE: SCIENTIFIC REPTY | AUG 64=3] JUL 453,
JUL 65 1epP WARNES ,FRANK §, :
CONTRACT: UA*49=193-MDe2452

UNCLASSIFIED REPQRT

PESCRIPTORS (*EMBRYOLOGY, wLASENS), MITOSIS,

EMBRYOS, DEFORMATIUN, RADIATION EFFECTS, GROWTH,
cBLLs(ernL06Y)y, EFFECTIVENESS,

rHRESHuLus-PwYSZOLOGYI. DFSOAYRIBONUCLE'C ACIDS,

INAGES, QUANTUM MECKHANICS, PERTURBATIQON THEORY,

COHERENT RADIATION (v}
10ENTIFIERS: o SWITLHING (V)

STUDIES WERE MADE IN THE FOLLOWING AREAS OF

ACTIVITYS (1) EMBRYOLO3Y, (2) AN

UNDERSTANDING OF THE KIND ©F cheMicaL KEACTIONS wwICH
MAY BE TaKINg PLACE: (3) THE NATURE of COHERENT

LIGHT aS ampPLIED TO IMAGE FORMING SYSTEMS, (4)

THE DEVELOPMENT OF A e Ve LASER, (5) TNE

OEVELOPMEN™ aF THE THEORY OF QeSWITCHWING AND

(6) INITIAL MEASUREMENTS ON THE EXISTENCE OF

SHOCK WAVES, [(AUTHOR) (V)
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DoC REPORT B3IBLIOGRAPHY SEARCH CONTROL NOe ,427217

AD" 696 447 6/18
MONEYWELL INC ST PAUL MINN RESEARCH DEPT
LASER RADIATION EFFECTS ON THg HORPHOLOGY AND

FUNCTION OF OcCcULAR TISSUE, V)
DESCRIPTIVE NOTE! FINAL REFTYe | AUG 68231 JUL 49,
AUG 49 37p JONES JARTHUR E,

SPYROPQULOS ,PERRY |MASSOF ROBERY n, !

REPTs NOs 12047=FRI
CONYRACT: DADAL7=67-C=001%

UNCLASSIFIED REPOR™

DESCRIPTORS: (oRADIATION EFFECTS, LASERS),

(®LASERS, EYE), TISSUES{alIOLOGY),

MORPHOLOGY(BI0LO0GY), VISION, RETINA,
ELECTRORETINOGRAPHY, SENSITIVITY, EXPOSURE,

MONKEYS, BEMAVIOR, INTENSITY, RESPONSES)

BURNS, ELECTROPMYSIOLOGY (V)

THE EFFECTS OF DIFFERENT ENERGY LEVELS OF Ruby
LASER RADIATION ON ELECTROPHYSIOLOGICAL,
PSYCHOPKRYSICAL AND ANATOMICAL MEASURES WwERE EXAMINED.
SPECTRAL SENSITIVITY TESTS, USING AN ERg
ANALYSIS, DEMONSTRATED PROLONGED LASER EFFECTS On
Ri “SUS AND MANGABEY MONKEYSe AT |S=MONTHS POSTw
EXPOSURE FOR THE RMESUS MONKEY (0+8J/75Q CM),
THE AMPLITUDE OF TME B WAVE WaS DEPRESSED AT atLL
WAVELENGTMS EXCEPT 420 NMe AT ONESYEAR POST=LASER
EXPOSURE FOR THE MANGABEY MONKEY (De2y/75Q CM),
THE AMPLITUDE OF THE B WAVE #WaS UEPRESSED AT ALk
WAVELENGTHS AND THE AMPLITUUVE OF THE B wAVE AS A
FUNCTION OF INTENSITY AT STU NM WAS DEPRESSED avY
ABOUT 20 PERCENT AT MIGH INTENSITY AND NOT A FECTED
AT LOw INTENSITY., ALSO, THE TWIRD OSCILLATORY
BOYENTIAL REMAINED ABSENT. AN ERG ANALYSIS OF
THE RAYLESGH MAYCH DEMONSTRATED THAT RMESUS MONKEYS
MAVE NORMAL COLOR VISION (AeRs » le0), THATY
SQUIRREL MONKEYS ARE PROTANCMALOUS (AR, =
B¢308), AND THAT OwL MONKEYS ARE MONOCHROMATIC
(AeQe » INFINITY)s FOLLOWING (ASER EXpOSURE
OF w0 AMESUS MONKEYS THE MATCH ®AS UNBALANCED IN
FAVOR OF THE gREEN COMPONENT, INDICATING A
PROTANOMALOUS RESPONSEe BEMAVIORAL STUDIES OF TaO
RMNESUS MONKEYS, ONE LASER raAPOSLD AT 1.8J/5G CM AND
ONE EXPOSED AT 0.10473Q CM, ODEMUNSTRATED A
REOUCTION IN SENSITIVITY AT ALL BUT Tw0 SPECTRAL
FOINTS FOR THE MONKEY EXPOSED AT 1.80/359 CH AND NO
SIGNIFICANT CHANGE IN THE SENSITIV{TY OF THE MONKEY
EXPOSED AT 0.185/5Q CHe THE LATYER MONKEY DIO,
MOREVER., SNO® A MARXED CMANGE !N THE SHAPE OF THE
FUNCTION INDICATING AN ANOMALOUS FINDING. vy
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00C REPORT B81BLIOGRAPHY SEARCH CONTROL NGe 4172y
AD®697 15! 6/% 2075
BALLISTIC RESEARCHM LABS ABEDEEN PRUVING GROUND MD
PROBABILITY ANALY>!S OF OCULAR wAMAGE DUE TO LASER
RADIATION THROUGH THE ATMOSPNERE .
DEBCRIPTIVE NOTE! MEMORANNDUM REPT ey
SEP 49 Jar DEIYZ,PAUL M. |
NOs« BRLeMR~2012
ROT/Ew]leTa0él102=A=3]al

REPT,
PROJ;

UNCLASSIFIED REPORT

DESCRIPTOKS! (®RADIATION INJURIES, LASERS)
(®*LASERS, MATHEMATICaiL MODELS), (eEYE,

LASERS), SAFETY, ATMOS gx.. “oT}ION,

ATTENUATION, NOMOGRAFHS, “ ,-~S

A MAMTHEMATICAL MOCE. . v SFEL WHIZY PREDICTS
THE PROBABILITY ~F ~~ LAk . ."AGE OCCURRING 10
PERSONNEL ILLUM ;v Y™ D “JLSED LASER BEAM AS A
FUNCTION OF THE aP.=" J2TICAL AND ATMOSPHER|C
PARAMETERS, T-E E . "w-LUDES TERMS FOR THE

~

LASER QUTPUT ENER. ‘ v RgENCE, AND ATMOSPMERSC
FARAMETERS OF ATTENUA..un aND SCINTILLATION,

SAMPLE COMPUTATIONS ARE SHOWN, AND A SAFETY
HOMOGRAPH 1S DEVELOPED TO FACILITATE THE EYE nAZARD
ANALYSIS, (AUTHOR)
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DDC RCPORT BIBLIJGRAPHY SEARCH COnTRUL NOe 22727

AQ=697 8)7 4/168
COLLEGE DE FRANCE PARIS NATURALIA ET B10OLOGIA
EFFECT OF LASZR MICROIRRADIATIUN ON [SOLATED

CELLS. {y)
DESCRIPTIVE NOTSZ! FINAL TZCHN]ICAL REPT, APH 68e, UL Y,
JUL 9 i8p HESSIS,MARCEL

CONTRACT! DAJA3I7=4B8~C~0929
PROJS DA=2%N=061102=8=71=D
MCNITOR: ARDG(E) E-131¢

UNCLASSIFIED REPORT

DESCRIPTORS: (eRADIATIQN EFFECTS,

oCELLSIBIOLOGY)Y), {(aLASERS,

CELLS(BIOLOGY) ), BLOOD CELLS. DAMAGE,

THERMAL RADIATION, MITOCHONDRIA» NECROSIS,

FRANCE {V)

THE WORK DES{HIBED WAS CONCERNED PRINCIPALLY wiITH

AN EXAMINATION OF ThE EFFECTS PRODUCED BY LASER
IRRADIATION OF JSOLATED mUMAN BLOOD CELLS AND vaAR[OUS
TYPES OF CULTURED CELLS IN AN EFFORT Tu STUDY:

1) THE TYPES OF CELLULAR DaMAG: PRODUCED BY
DIFrERENT WAVELENGTHS, ENERGIES, AND TYPES OF LASER
EMISSIONG (2) THE POSSIBILITY OF DESTRVUCTION oF
SPECIFIC CELLULAR ORGANELLES, AND (3) THWE

REACTION OF OTHER CELLS TO AN INDIVIOUAL CELL'S
PEATH. BY COMPARING THE THWerMalL EFFECTS PRODVCEV

BY LASER LIGHMT IS STAINED CELLS wiTM THOSE [NDUCED IN
A STAINED MODEL SYSTEmM (ALBUMIN)}, IT #AS FOUND

THAT 1T IS POSSIBLE YO CALCULATE THE CONCENTRATION OF
THE STAIN IN MITOCHMONDRIAs EVALUATION OF VARIOQUS
PARAMETERS OF LASER IRRADIATION (PARTICULARLY

THERMAL EVENTR) MAS LPD TO THg VETERMINATION OF Tne
OPTIMAL IRRADIATION TIMES FOR BOTMh Tug MEASURFEMENT oF
LOCAL STAIN CONCENTHATION aND Tme SELECTIVE
DESTRUCTION GCF *INFRA«STAINEDY MITUCHONDRIA, THE
ULTRAVIOLET LASER NAS BECN VSED IN PRgLIMINARY
EXPERIMENTS TO OEMGNSTRATE, AT THME ULTRASTRUCTURAL
LEVEL . TMAT THE mOOPHOLOGICAL LESICONS PRODUCED N
CHRONATIN ARE VERY D FFSRENT FROM THOSE 0BSERVED
AFTER CONVENTIONAL UV TRRADIATIUNY 14€Ea,

COAGULATION RATHMER THaN YPALING' IS INDUCED IN Thg
TARGET AREA. (AUTHOR} V)
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Au=é99 2381 8/18 6713

PASADENA FOUNDATION FOR MEDICAL RESEARCH CALIF OEPTY OF
LASER BloLoGY

The EFFECT OF LASER ENERGY OUN CELLS In T]SSUE

CULTURE {d)

DESCRIPTIVE NOYE: ANNUAL SUMMARY REPT. NQo. £,

DEC 4% 21P ROUNUS ,DONALY £ ¢

CONTRACT! DAa=49=19demDe25%4

UNCLASSIFIED REAORY

SUPPLEMENTARY NOTE! SEF ALSO ANNUAL SUMMARY REPTe aD. |,

N AT EFRATY

DESCRIPTORS: (oT1SSUr CULTURE CELLS, *LASERS),

{®COHERENT RADIATIUN, eRADIATiON EFFECTS),

eNERGY, CHROMOSOMES,: GROWTH, DaSAGE, IN VITRC

ANALYS?1§, BLUOD COAGULATION, InNWIBITION, MITOS]S,
PATHOLOGY, LACTIC ACID, OXIDOREDVCTASES:
MORPHOLOGY(3]10LO0GY), A EZNOS NE PHOSPHATES,
PHOTOSENSITIVITY(BIOLOGICAL) e LEUKOCYTES,

ULTRAVIOLEY RARIATION {V)

LASER POWER AT 2650 A PRODUCED CYTOLYSIS AND
INKIBITION [N THE MIGRATION OF LEUKOCYTESe 1T alsQ
INMIBITED THE ACTIVITY OF LAGTIC DENYDKOGENASE, AND
PRODUCED A PNOTORRODUCT OF URIODYLIC ACID WITH 4
REVERS!BLE ARSORPTION CHANGE. INJURED CELLS SHOWED

A LOSS OF MITOTIC ACTIVITY ANp AN INCREASED FREQUENCY
OF NUCLEAR aaNORMALIT1IES. THE FOCUSED ARGON

MICROKEAM PRODUCED VvISIBLE LESIUNS IN NUCLEOL] WHICH
SHOWE. A REDUCED VRIDIN_ INCORPORATION INTO RNge
ABLATIGN OF THE NUCLEOLAR ORGANJZER SyTgs ON
CHROMOSOMES SHOWED A LOSS OF GENETIC FI'NCTION IN
DRGANJZING A NUCLEOLUSe CONCENTRATIONS OF 0.,0p04

TG 0¢Q1 M ADP 50ULD MIMIC THE PROOTION OF BLOOD
CLUTTING RATES: PLATELET AGGLUTINATION, AND
INHIBITION OF CELL wROWTH, wHICH WERE PRUDUCED BY
CHEM{CALS THAT ARE RELEASED FROM RUBY LASERe
TRAUMATIZED CFELLSe (AUTHOR) tv)
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1 ——vy

i AD=720 2% /18 2075
E ¢ FRANKFORD ARSENAL PNILADELPHIA FA
ﬁ DETERMINATION OF Vislalkt THRESHOLD UF DAMAGE [N
RETINA OF RMESUS MONKEY BY GeSWITCHED RUBY LASER. (V)
CESCRIPTIVE NOTYE: MEMORANDU# REPTo»
oCT &9 178 LANDERS )MAURICE B |
BEATRICEEDWIN S» (BYER,HAROLD He iPOWELL)
- JAMES D¢ ICHESTERJACK K ¢
REPT. NGe FA=MEF=2bw]
Pa0J! Dia=leTedgllid=A=3l=Cy DAI=a=062)i0<h"
- £°1

UNCLASSIFIED REPORT

DESCRIPTORS: (oRADIATION INJURIES: ®LASERS!,
{PRETINA, RADIATION INJURIES),
{STHRESHOLDS{PHYSIOLUGY), LASERS),» MONKEYS,
: DAMAGE, MISTOLOGY (V)
i IOENTIFIERS: RUBY LASERS, Q~SWJTCHED LASERS (Y)

RUBY LASER THRESHWOLD DAMAGE DaTA HAVE BEEN
PREVICUSLY REPORTED, RESULTS INDICATE AT LEAST ONE
ORDER OF MAGNITUDE OIFFERENCE IN REPORTED VALUES.
THIS PAPER REEVALUATES THE THRESHOLOD DATA IN 20
EYES OF RNESUS MONKEYS FROM QeSH#]TCHMED RUBY LASER
EXPOSURES IN THME RANGE FROM ONE TO 100 MICROJOULES,
WITH RESULTS DESCRIBED IN TERMS OF ToTaL ENERGY
DELIVERED TO THE EYEe THE APPARATUS EMPLOYED
DIFFERED FROM THAT OF PREVIOUS INVESTIGATURS aY THE
g USE OF A TEMOC MODE RUBY LASER IN PREFERENCE TO A

! MULTIMODE LASERe {AUTHOR) ()

-
e
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AD~700 422 8719 6/5 éurss
STANFQRZ RESEARCH INST MENLO PAKRK CALIF
RESEARCH ON OCULAR LASER THRESHWLOS,

DESCRIPTIVE NOTE: FINAL REPTs |5 MAR 68~15 JUL &9,

AUG 49 aap VASSILIADIS,ARTHUR i1ROSAN,

RIBERT Co 1ZWENG(He CRISTIAN i

CONTRACT! Fy41609=48=C=004}

PrROJ: SRi=719}

(V)

UNCLASSIFIED REPORT

CESCRIPTORS: (oLASERS, EYE), (eRETINA,
THRESHOLOS(PHYSIOLOGY)) s (®EYE, BURNS),
HISTOLOGY, EXPOSURE, PATHOLCGY, TABLES,
MONKEYS, HAZARDS, OPHTHALMOLOGY, VISION, GAS
LASERS

IGENTIFIERS: RUBY LASERS, ARGON LASERS, HELIUM

NEON LASERS, NEODYMIUM GLASS LASERS, eLASER
INJURIES

vy

(V)

RESULTS OF EXPERIMENTAL INVESTIGATIONS OF THRESHOLD
LEVELS FOR SMALL RETINAL LESIONS ARE PRESENTED,
DATA FOGR RHESUS MONKEYS INCLUDE THRESHOLDS FOR A
QeSWITCHED NEODYMIUM LASER, BOTHN IN THE MACULA AN)
IN THE PARAMACULAR AREA. IN ADDITION, EXTENSIVE
DATA ARE PRESENTED FOR ARGON, MELIUMaNEON, ANpD
NEQDYMIUM=YAG LASER DAMAGE THRESHOLD. EXPOSURES

OF HMUMAN VOLUNTEERS T0 VARIOUS LASERS ARE REPORTED,
THE LASERS USED WERE Q0=SWITCHED NECDYMIUM AND

RUsY LASERS, o LONG=PULSE RUBY LASER, AND AN ARGON
LASER. A REPORT ON THE HISTOPATHOLOGY OF RETINAL
INJURY IN RHESUS MONKEYS DUE 70 W=SWITCHED

NEODYHIUM AND ARGON LASERS IS INCLUDED.

(AUTHOR) (V)
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An=702 725 1371 20/%
OEFENSE DOCUMENTATION CENTER ALEXANDRIA VA
XENON LAMPS, VOLUME [, (V)

DESCAIPTIVE NOTE! HREPORY BIBLIOGRAPHY NOy 58-0CT 69,
MAR 70 102p
REPTs NOo DDCeTAS=70=23~])

UNCLASSIFIED REPCRY

SUBPLEMENTARY NOTE: SEE ALSO VOLUHE 2. aAp-866
860 .

CESCRIPTORS: (oXENGN LAMPS, eBIBLIOGRAPMIES),
PUMPINGIOPTICAL)y ELECTRIC ARCSs GAS

IONIZAYION, ¥LASH LAMPS, BEACONS, RUBY, _ASERS,

EYE, MERCURY LAMPS, THERMIONIC CONVERTERS,

INFRARED RADIATION, PHOTONS, PHOTOTUBES,

TRANSISTORS, SOLAR RADIATION, MASS SPECTROSCOPY (V)
IDENTIFIERS! ANNOTATED BIBLIOGRAPMIES tv)

THE BIBLIOGR MY CONTAINS ANNQTATED REFERENCES
: DEALING WITH TLLUMINANTS EQUIPPED WITH POXERFUL XENGN
;- LAMPS, A S/ TELLITEBORNE XENON FLASH OPTICAL BEACONM

- FOR USE ON THE PROPOSED MISSILE RANGE CALIBRATION,
CEVELOPMENT oF INFRARED SOURCES, OCVULAR EFFECTS OF
THERMAL RADIATION) SPECTRAL FLASH LAMPS, AND OPTICAL
PUMPS FOR LASERS. ITS USE aS THERMAL ENERGY IS ALSO
DISCUSSEDe (AUTHOR) (V)
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AQ=702 845 6/% 'YAY: 20/5
LYE RESEARCH FOUNDATION BhTMESDA MD
MEASUREMENT OF RETINAL IMAGE FOR LASER RADIATION N

RHESUS MONKEY, Uy
DESCRIPTIVE NOTE!: FINAL REPT.,
FEB 70 are STEIN,MARVIN N, (ELGIN,

STEPHEN So !
REPTs NOe 7005=703F
CONTRACT: F414609=68-C~n038

UNCLASSIFIED REPORT

DESCRIPTORS: (oLASERS., HAZARDS), (®RETINA,
BURNS), MEASUREMENT, INTENSITY, IN Vivp
ANALYS1S, IN VITRO ANALYSIS, LIGHT» DESIGN,
MEDOICAL EQUIPMENT, MONKEYS, IMAGES (V)

THE TECHNIQUES DESCRIBED WERE DEVELOPED 7O
CORROBORATE THE FEASIBILITY OF MAKING IN VIVO
MEASUREMENTS OF IMAGE PARAMETERS IN THE INTERjOR OF
THE EYEs THE PRELIMINARY RXPERIMENTS ON EXCISED

EYES DEMONSTRATED THAT THE PROCEDURE FOR
PHOTOGRAPHING THE IMAGE WAS A RELIABLFE Ain. VALID waY
TO RECORD THE IMaGE FOR DETAILED EXAMINATIONe THE
PESIGN OF A SUITABLE FIBER UPTICS CONDVUIT POQSED
SEVERAL DIFFICULT PRORLLMS, HOWEVER, T WAS
DEMONSTRATED THAT THE DESIGN ACHIEVED DOES PROVIDE a
MEANS FOR TRANSMITT NG THE INFORMAT]ON DIKECTLY TO aN
EXTERNAL DETECTOR AND THAT Th, RESOLUTION OF THt
SYSTEM CAN BE MADE SUFFICIENTLY WIGH TO PROVIDE TNE
REGUIRED FIDELITYe THE RESULTS OF THE IN VITRQ
EXPERIMENTS Wl.A EXCISED EYES INDICATE THAT 20 MICRON
DIAMETER AT [INTENSITY VaLUE OF I/E OF MaX[MUM 15
PROYABLY THE LIMITING | ZE UNg CAN EXPECT TO FIND FOR
AN EMETROPIC. LIGHT ADAPTED RHESUS MONKEY EYE, TnEg

IN VIVO MEASUREMENTS OERJVEU FROM A LIMITED NUMBER 0OF
SAMPLES RESULTED IN VALUES OF 32 MICRONS FOR A 2HMNM
PUPIL AND 37 MICRONS FOR A wMm PUPLIL. (AUTHOR) (V)

78

UNCLASSIFIED L2212




B 5 UNCLASSIFIED REPORT

R T
e AR G TR ORI CTAT . BN S R e e

UNCLASSIFIED

DDC REPGRY BIBLIOGRAPHY SEARCH CONTROL NOe /4lZ22

AD=70h 220 20/%
ATHOSPHERIZ SCIENCES OFFICE WHITE SANDS MISSILE RANGE N
MEX
THE E#BIUM DOPED GLASS LASERPLrRFORMANCE AND
ATMOSPHERIC PROPAGATION CHARACTERISTICS, (V)

MAR 70 27¢ WHITE Ke O¢ iWOLT.Ee M,

INO0DCACK IRe Fo 1§
PROJI DA=1°T=061102mB=53eA
Taltt} JeTe04]102°B~53=A=}9
KoNSTOR: ECOM S5¢vY

DESCRIPTORS! (SIRASERS.,
PERFORMANCE(ENGINEERING) )y (®ATMOSPHERE, LIGHT
TRANSMISSION), INFRARED RADIATION, SAFETY,

eRBIUM, LASERS (V)
10ENTIFIERS? oERBJUM LASERS, EMISSION SPECTRAY
NKAR INFRARED RADIATION (V)

THE TECHNOLOGICAL STATUS OF THE ERSIUM LASER S
OESCRIBEDs WWEN A GLASS BASE tS USED, THIS LASER
EMITS ENERGY IN THE NEIGHBORMOOL OF §,54 MICROMETERS,
UNHICH IS IN THE SOCALLED EYESSAFE REGION OF THE
SPECTRUM, 1T HAS BEEN FOUND TWAT A CLOSE«COUPLED
ARRANGEMENTY OF THE LASER ROD aNu A LINEAR FLASH LaMP
GIVES THE LOWEST PUMP THRESHOLD ENERGYe THE

EMISSION CHARACTERISTICS OF THE ERBIUM LASER whHICH
USES A PHOSPHATE GLASS BASE WaVe BEEN VETERMINED.,
FACTORS AFFECTING THE TRANSM]SSION OF ENERGY oOF

THIS WAVELENGTH IN THE ATMOSPMERE ARE DJSCUSSED.
(AUTHOR) V)
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AD=707 87} 6719
WASHINGTON STATE UNIVY PULLMAN
BEAAVIORAL ASSESSMENT OF VISUAL FUNCTIONING

IMMEDIATELY AFTER EXPQOSURE OF THE EYE TOo A LASER, "V}
] DESCRIPTIVE NOTE: TECHNICAL REPTe) :
MAY 70 22P GRAHAM ERNEST Se FARRER, :

DONALD Ne IMARK,ROGER Go {FIELDS THOMAS A

: :
CONTRACTY: F29600=69=-C~35007 g
PROJY AF=6893, AF=6301 :
¢ MONITOR: &571=ARL TR=70~9

UNCLASSIFIED REPORT }

e B o il
™

DeSCRIPTORS: (eRETINA) BURNS), (SLASERS,

HAZARDS)s EYE, EXPOSURE

STRESS(PHYSIOLOGY)s» . HYSIOLOGY, VISUAL ACUlTY, {
FLASHBL INDNESS, PATHOLOGY, VISION (V) !
T1OENTIFIERSY @LASER INJURIES vy

b BEHAVORIAL PROGRAM S CESCRIBED WHICH PERMITS
ASSESSMENT OF VISUAL FUNCTIONING IN RHESUS MONKEYS
IMMEDIATELY FOLLOWING LASER= INDUCED FOVEAL

1“8 AIRMENT, S1X RHESUS MONKEYS WERE TRAINED ON A

; VISUAL DISCRIMINATION PROBLEM INVOLVING LANDOLT

! RINGSe SUBJECTS RECEIVED STIMULI YIA VIEWING TUBES
: TO EITHER THE RIGHT OR LEFT EYE ON A RANDOM BaSIS, i
\ AN EQUAL NUMBER OF STIMyUL: AERE PRESENTED TO EACH

EYE. MIOWAY THRQUGK THE BEMAVIORAL PROGRAM THE

RIGHT EYE WAS EXPOSED Y0 A NEQOYMIUM LASER: PQST-

EXPOSURE BEMAVIORAL TESTING BEGAN IMMEDIATELY

THEREAFTER, THE BEMAVIORAL OATA PREDICTED THE

OCCURRENCE OF FOVEAL IMPAIRMENT AS VERIFJED By FUNDUS

PHOTOGRAPNS TAKEN APPROXIMATELY | WOUR AFTER

EXPOSURE: (AUTHOR) (V)

- p——y T
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AD*709 653 /% 20/5%
TEXAS UNIV HOUSTON GRADUATE ScHOOL OF BIOMEDICAL
SCIENCES
THE EFFECTS OF LASER RADIATION ON RECEPTOR FUNCTJON
IN HUMAN AND PRIMATE EYES, (V)

DESCRIPTIVE NOTE: ANMNUaL PROGRESS REPT, NOe 39 | JUN 4%
I APR 70,
MAY 70 §79 SPERLINGHARRY G, IMARWERTH,
RONALD Se IMAGRY VONN He JJOHNSONICLERENT 3

REPYe NO: UTwGSBS«DADA=D
CONTRACT! DADA!7=67=C=71l54

UNCLASSIFIED REPURY

SUPPLEMENTARY NOTE! SEE ALSO AD=688 626 4

-DESCRIPTORSS (oEYE,» LASERS), (oLASERS,

HAZARDS) ) LORETINA» BURNS): FLASHBLINDNESS,
MONKEYS, COMERENT RADIATION, MICROSTRUCTURE,
PATHOLOGY (V)
IOENTIFIERS: LASER INJURJES (Y)

IN & SERIES OF EXPERIMENTS, THME EFFECTS OF INTENSE
SPECTRAL BANDS MHAVING THE CHARACTERISTICS OF RUBY anD
ARGON LASER LIGNT WERE MEASURED IN RHESUS MUNKEY
EYESe. RESULTS OBTAINED BY MEASURING SPECTRAL
SENSITIVITY IN THEIPr PRESENCE = OR [MMEDIATELY AFTER
THeosE EXPOSURES « DEMAND A TWO=STAGE (RECEPTOR

SIAGE, NEURAL OPPONENT STAGEY EXPLANATION OF

SPECTRAL SENSITIVITY FPOR THE wWIGHLY LIGHT ADAPTED
EYEe IN CONTINUING STUDIES, THESE MEASURES ARg

BEING CARRIED OVER THE ENTIKE RANGE up YO INTENDITIES
QF LASER LIGHT wWHICH wlLL PROQUCE GKOSS THERMaL
INJURY, IT 18 PLANNED TO RELATE CHANGES N VISUAL
SENSITIVITY T0 ULTRASTRUCTURAL CKANGES [N THE RETINa,
THE TECHNIQUES FOR ULTRASTRUCTYURAL STUDY OF Tng
VERTEBRATE RETINA ARE BRIEFLY D}SCUSSED,

(AUTHOR) (V)
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AO=710 40Ge &/5%
PENMNSYLVANIA UNIV PRILADELPHIA SCHOOL OF MEDICIWE
HISTOPATHOLOGY OF ARGON LASER-INDUCEN RETINAL
LESIONS. (V)
DESCRIPTIVE NOTE?! ANNUAL PROGWRESS REPT. NOe l» | AUG 49 -
31 JUL 70,
AUG 70 107 YANOFF ,MYRON !
CONTRACT! DADA17=70~C=ndl1

UNCLASSIFIED REPORT

DESCRIPTORS: (eRETINA, ®*BURNS), (®LASERS,
sURNS), EYE, LABORATORY ANIMALS, PATHOLOGY,
WISTOLOGY, DAMAGE, OPNTRALMOLOGY, ARGON (v)

THE PURPOSE OF THIS PROJECT wWaS TO OBTAIN
INFORMATION ON THE BIOLOGIC EFFECTS OF THE ARgGON
LASER ON THE RETINAe AFTER Ow_ AND RMESUS MONKEYS
WERE EXPOSED TO A CONTINUOUS wAVE ARGON LASER THE
EYES WERE EVALUATEO., SERIAL SECTIONS WERE CUT witw

A MICROTOME YHROUGH TWHE SUSPICIOUS RETINAL AREAS 1IN
ORDER YO DLTERMINE THE PRESENCE OR ABSENCE OF RETINAL
DAMAGE. BOTH METHODS==THE SERIAL SECTIONS OF TNHE
SUSPICIOUS RETINAL LESIONS AND THE FLATAMOUNT ReTINAL
PIGMENT EPITHELIAL PREPARATIONS==GAVE VERY
BATISFACTORY INFOARMATION ON *THRESHOLD' ARGON L ASER
RETINAL LESIONSe THE FLAT=MQUNT PREPARATIGNS,
HOYEVER, PROVED TO BE THE QUICKEST AND MOST VUSEFUL
METHOD. BOTN METHODS ENABLED US TO SHON THAT TkE
HISTOPATHOLOGY CORRELATED EXCELLENTLY WITH THE
CLINICALLY SEEN RETINAL LESIONSe THE FLAT=MOUNT
PREPARATIONS PROVED TO BE SLIGHTLY MORet SENSIT|VE
THAN OPHTHALMOSCOPIC OBSERVATIONS In [CENTIFYING
*THRESHOLD® RETINAL LESIONSe THE PJuMENT EPITHELIUN
WAS THE MOST SENSITIVE AREA OF THE KRETINA EXPOSED YO
YTHRESHOLD?' ARGON LASER ENENGILS. THE

PHOTORECEPTOR AND OUTER NUCLEAR LAYERS WwERE THE NEXT?
MOST SENSITIvE RETINAL AREAS. TmE INNER LAYERS OF
THE RETINA SEEMEO TO BE RELATIVELY UNAFFECYEDU aY TrE

AAGON LASER AT 'THRESKOLD' ENERGIES. (AyTHOR) (V)
82
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AD=711 432 é/18 20/5%
FRANKFORD ARSENAL PHILADELPHIA PA
QCULAR HAZARDS OF THE QeSW!TCWED ERBIUM
LASER, (v
DESCRIPTIVE NOTE: TECHNICAL RESEARIH ARTICLE,
MAR 70 ior LUNDyDAVID Vo 1LANUERS,

MAURICE Be IBRESNICK«GEQRUGWE H, iPOWELL JAMES
- G ICRESTER .JACK &4 ¢
ReEPTe NO, FA=a70=5§
PROJ! DA=|=T=061102=A"31=C
. TASK: @1wT=04]i02=Ae3l=C=06

UNCLASSIFIED REPORT
AVATLABILITY! PUBe IN INVESTIGATIVE OPHTHALMOLOWGY,
¢ STe LOUIS) V9 N6 P44g3e470 JUN 70,
"y SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 6 JAN
E i 78,

DESCRINTORS: (oRADIATION MAZARDS, ®LASERS),
. {SEYE, LASERS), RADIATION INVURIES: RADIATION

E EFFECTS, RADJIOLOGICAL DOSAGE, PATMOLOGY,

. | niISTOLOGY, NECROSIS, THRESHOLDS(PNYSIOLOGY ),

. EXPERIMENTAL DATA, MONKEYS, CORNEA (V)
i 10ENTIFIERS: oERBIUM LASERS (V)

THE THRESHOLO FOR OCULAR DAMAGE WAS DETERMINED IN
ﬁ OWL MONKEYS WiTH THE USE OF A Q=SWITCHED ERBIyM-
GLASS LASER aT ) ,84 MICRONS CONSTRUCTED IN THg
LABORATORY, OCULAR DAMAGE YAS LIMITED To THE CORNEA
AND CMARACTERIZED BY LOCALIZED OPACIFICATION OF Twg
EPITHELIUM AND STROMA, allL EXPOSURES TO ENERGY
PENSITIES GREATER THAN 30 Je/SGQ CM PRODUCED INJURY,
THE MEDIAN LEVEL FOR DAMAGE OcCURRED AT 21 Je/SN
i CM, AND NO INJYURY COULD BE OEYECTEL 8ELOR {7 J./SC
CM, COMPARISON WITH THRESHMOLD VALUES #O0R JCULAR
OAMAGE BY QeSW]TCNED LASERS OPERATING IN THE
VISIBLE AND NEAR VISIBLE PORTION OF TWE SPECTRUM
SHOWS THAT THE ERUIUM LASER OFFENS PROMSE AS A
RELATIVELY 'SaFg LaSEReY {AUTHOR) 1)

e Y AR

83

UNCLAMSIFIED /L1121,




TR P

UNCLASSIFIED
0DC REPORT 3I!BLIOGRAPHY SEARCH CONTROL NOs ,4272,
Au=712 96U 6/5

ARMY MEVICAL RESEARCH LAB FURT RNOX KY
ANALYSIS OF LASER INODUCED SKIN BURNS BY A DAMaGL

INTEGRAL MODEL. (V)
DESCRIPTIVE NOTE! INTERIM REPT,.,
MAR 70 1er BROWNELLARNOLD Se IMYSELL,
DAVID Ko

REPTI NO, USAHRL‘&GZ
PrOJUt DA=3=p=Db]102eB=71~P
TASK: 3=A=0p41102=8=7]=P=02

UNCLASSIFIED REPORY

DESCRIPTORS: (®BURNS, eLASERS),

THRESHOLDS(PHYSiIOLOGY),

TOLERANCESI{PHRYSIOLOGY), EXPOSURE, SKIN, HEAT

TOLERANCE, MATHEMATICA, MODELS, PREDICTIONS {V}

AN ANALYSIS OF EXPERIMENTAL OaTA DEFINING THE
THRESHOLD VALUES OF IRRADJANCE AS A FUNCTION oOF
EXPOSURE TIMZ TO C02 LASER RADIATION TO INDVUCE
UNIFORM FULL THICKNESS EPITHELIAL BURNS DEMONSTRATED
THAT WITHIN THE EXPQSURE TIME RANGE OF Qe¢2 TO S5 SEC
THE DATA ARE ACCURATELY DESCRIBED BY THE DAMAGE
INTEGRAL MODEL. POR TIMES N EXCESS OF 5 SEC TNL
VALUES PREOICTYED BY THE MODEL WERE MIGHER THAN THOSE
CETERMINED CAPERIMENTALLY THg VALIODITY OF Thg
TIME-TEMPERATURE RELATIONS IN THE EPIDFRMIS PREVDICTED
8Y THE OPAQUE SEMIINFINITE THERMAL MOUEL AND THE
THERMAL CONSTANTS FOR PORCINE SKIN NEgV T0 BE
DETERMINED wo THE MODEL AND CONSTANTS MODIFlgD IF
NLCESSARY. a0DITIONAL EXPERIMENTS TO DETERMINE

QAMAGE THRESwOLDS AT VARIOUS DEPTHS ARE NEEDEQ TO
EXTEND THE USE OF THE MODEL IN PREDICTING MORE LEVELS
OF DAMAGEs SUCH EAPERIMENTS WOULD ALSD PERMT

FURTHER EVALUATION OF SOME OF THE ASSUMPTIONS
INMERENT [N THE MUDEL, (AUTNCR) {U)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTRQI WNOe ,241717y

: AD®713 359 &/5

i NORTHEASTERN UNJV BUSTON MASS D&PT OF BIOD-HYSICo ANy

i BIOMEDICAL ENGINEERING
ANYETIOR CHAMBER MEASUREMENTS ON CO02 LASER CURNLAL
IRRADIATION, (V)

FEB 70 e MACKEEN Ve IFINE,S5e ¢

FEIGENsLe {FINE'Be Se |

. CUNTRACT: ODA=4Qe9laMla2c g, DaA49"[F3aMp=24]37

UNCLASSIFIED REPORT
: AVASLABILITY!: PUBe IN INVESTIGATIVE
OPHTHALMOLOGY, V9 N5 Plébe3/1 MAY 70,
SUPPLEMENTARY NOTE: SPQONSORED [N PART BY GRANTS PHSe
EY*00397 AND NGR=22011=007, PREPARED N COOPERATION
#lTH GEORGE AASHINGTON UNIYV, WASHINGTON, Do Co
DEPT, OF OPTHALMOLOGYs REVISION OF REPQRT DATEp 29
SEP 49,

AT it e e s

T —

DESCRIPTORS: (@CORNEAs LASERS), (®GAS LASERS,
RADIATION EFFECTS) s EYE, OPHTHALMOLOGY,
PROYEINS, PRESSURE, B80DY FLUIDS, HEAT,
THRESHOLOSIPHYSIOLOGY), TEMPERATURE (U) |
I1OENTIFIERS! CARBON DI1OX[DE LASERS (V)

D RuyS SNy

AT THRESHOLD IRRADIATION (Oe! Wa/SQ (M) OF THg

RABB!T CORNEA WITM Ao CARBON DIOXIDE (C02) LASER,

THERE WAS NO DETECTABLE RISE [N [NTRAOCULAR PRESSURE

i AND ONLY A SLIGHMT (1 TO 2C«) RISE [N AQUEOUS
TEMPERATURE. ON SUPRATHRESHOLD C02 CORMEAL

' [RAADIATION, THE INTRAOCULAR PRLSSURE RQOSE TO a

PLATEAU DURING IRRADIATION AND THEN GRADUALLY FELL.

THERE WAS A CONCOMIZANT RISt [N TEMPERATURE IN THE

ANTERIOR CHAMBER CAUSED BY mEAT CONDUCTION FRON twe

SITC OF CORNEA! IRRADIATION. FURTHER RISE IN THE

TENRERATURE OF THE CORNEAL STROMA YO THE CRITICAL

TENPERATURE RANGE FOR NZAT SHRINKAGE 97 COLLAGEN

CAUSES THE CORNEA TO THITXEN. TKIS THICKENING OF

Tre CORNEA HMELPS TO BRIN® ~EaTED AQUEOUS UNDER Twg

TRRADIATED SITE MORE CLOSELY IN APPOSITION T0 THE

LEN3S aAnD JRL1s, THUS FURTHER IRCREASING THE

TEXPERATURE OF TME ANTERIOR LENS. LENS [NDENTATION

WAS OBSERVED IN FIXED EYES ONLY FOLLOWING PULSES OF

SUFFICIENT POWER AND DURATIUN TQ RAISE THE 1

TEMPERATURE NEAR THE SURFACE oF THE ANTERICR LEAS T i

A RANGE OF AT LEAST €0 70 7uC, INCREASE 1IN

AQUEOUS PROTEIN OCCURRED ONLY BITH [RRADIATIUN OVER

REGIONS OF TME IRIS DiApwRaGM, (AUTNOR) (V)

[P ’
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A3=713 511 &/5 E
FRANKFORD ARSENAL PHILADELPHIA PA
RETINAL DAMAGE BY QeSWITCHED RUBY LASER, tv)
70 18P BEATRICE EUWIN S, ILANDERS,
Me B¢ IPOWELL.Je 0o IBRESNICK,Gs Hs

UNCLASSirJED REPORT

SUPPLEMENTARY NOTE: JOINT AMRDC=AMC LASER SAFETY
TEAN

DESCRIPTORS: (eRADIATION INJURIES, LASERS)

.®RETINA, BURNS), (SLASERS, HAZARDS), EYE,

DAMAGE, RADIATION EFFECTS, TISSUES(BIOLOGY),
THRESHOLODS(PHYSI0LOGY), OPHTHALMOLOGY,

EXPERIMENTAL DATA, PATHOLOGY, HISTOLOGY., VISuag
INSPECTION (V)
I0ENTIFIERS; Q SWITCHED LASERSs ®RUBY LASERS (V)

IN STUDIES OF RETINAL DaAMAGE BY THE QeSWITCHED

RUBY LASER, THRESMOLD VALUES WERE DLTERMINED FQR BOTH ,
'MINIMAL' AND LARGE RETINAL SPOT SJZESe IN aDDITION ;
TO US. & THE CONVENTIONAL OPHTWALMOSCOPIC METHOUS FOR ,
CETECTING INJURY IN THE LIVING ANIMAL, {
HISTOPATHOLOGICAL EXAMINATIUNS WERE PERFORMED ON a i
NUMBER OF IRRADIATED EYES FULLOWING ENVUCLEATION. :
THE MICROSCOPIC EVALUATION OF IRRADIAYED TISSUE was
CONSIDERED TO BE PARTICULARLY IMPORTANT N THE
NINIMAL RETINaAL SPOT SIZE EXPERIMENTS IN ORDER TO
SUPPORY THE OPMTHALMOSCOPIC O0BSERVATIOMNS 0F VERY

SMALL RETINAL LESIONS, N ANALYZING THE DATA THE
MACULAR AND EXTRAMACULAR EXPOSURE SITES MAVE BEEN
CONSIDERED SEPARATELY BECAUSE OF CONFLIZTING REPORTS
CONCERNING THE RELATIVE SENSITIVITY F THESE Two
RETINAL AREAS TO LASER DAMAGE, (AUTHOR) tJ)
86
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Ap=713 83l 8/186 é/5 ]
SCHOOL OF AEROSPACE MEDJCINE BROOKS AFB TEX i
CELL MIGRATION anND PROLIFERATION OURING REPAIR OF
SUPERFICIAL CORNEAL WOUNDS PRODULED BY a CARBCN

ke RETTINE, - P

PIOXIDE LASER, (V)
DESCRIPTIVE NOTE! +INAL REPT» | JUL®=J] AUG 69,
JUL 70 479 LEMMILLERQAVID Jv

o REPTe NOs SAM=TRe70=2?
z PROJ: AF=4301
l TASK: 630108

UNCLASSIFIED REPORT

DESCRIPTORS! (oLASERSy HAZARDS)s {*WOUNDS &

INJURIESy ®HEALING), (cCURNEA, ®RADIATION

INJURIES) . (OGPHTHALMOLOGY, KADIATION INJURIES),

€EYE, TISSUES(510L0GY), CELLS{BIOLOGY},

HISTOLOGY, BIOSYNTHESIS, DESOXYRIBONVUCLEIC ACInS,
PHYS10L0GY, EXPERIMENTAL DATA, TABLES, RABBITS,

GROWTH V)
10ENTIFIERSS ®LASER BURNS tv)

SUPERFICIAL wOUNDS WERE PRODUCEUL IN THE RABBIT
CORNEAL EPITHELIUM BY A 2~MM, CIRCULAR BEAM FROM 4
C'RBON DIOXIDE LASERe THE HEALING RESPONSE OF THE
EPITHELIUM waS EXAMINED WISTOLOGICALLY IN TRITIATED
THYMIDINE RAD!IOAUTOGRAPHS AT VARIOUS TIMES FOLLOWING
WOUNDING. PROLIFERATION ACYIVITY AND CELL

POPULATION PER UNIT LENGTH wERE RECORDED IN THE BASAL
CELL LAYER PROCEEDING OUTWARD FROM THE WOUND CENTER,
PROFILES OF THE BASAL CELL MIGRATION, DENSITY, AND
PROLIFERATIVE PATTERN WERE GRAPHICALLY CONSTRyCTED
FROM AVERAGED NUMERICAL TABULATIONS OF INDIVIDUAL
¥OUNDSs THE OBSERVED RATES OF BASAL CELL SYNTHESIS

OF ONA WERE FOUND TU BE MUCH HIGHER IN AREAS WHERE
ACTIVE MIGRATORY REPOPULATION OF THE WOUND SITE Was
QCCURRING THAN [N UNDISTURBED EPITHELIUM. THESE
FINOINGS ARE CONTRARY TO RESULTS OF OTHER
INVESTJGATORS WHO WAVE STUDIEu HEALING RESPONSES [N
DEEPER CORNEAL WOUNDSe THE DIFFERENCE IS

ATTRIBUTED TQ PRESERVATION OF THE EPITHELIAL BASEMENWTY
LAMINA IN THE SUPERFICIAL WUUNDSe THE

PROLIFERATIVE PATTERNS FOUND WERE CHARACTERIZED BY
ONE OR MORE PRONOUNCED PEAKS oF ACYIVITY, AND THESE
WERE RELATED TO DEPRESSIONS IN THE 3aSAL CELL
POPULATION DENSITY RESULTING FROM RAPJD CELL
MIGRATIUN INTO THE WNOUND AREA, (AVUTHOR) (V)

!
3
F
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AD®713 903 8718

SCHOOL OF REROSPACE MECICINE BROOKS AFB TEX

RELATIVE SENSITIVITY OF VARIOUS AREAS OF THE

RETINA TO LASER RADIATION, (Vi
DESCRIPTIVE NOTE!: REPT, FOR JAN 69=JAN 70,

JAMN 70 P LAPPIN,PAUL we ICOUGAN,

PHILIP So
REPTe NOo SAMeTReTU=264
PROJ: AF=330}
TabKt 63010%

UNCLASSIFIED REPORT
AVATLABILITY? PUBe IN ARCHIVES UF OPHTHALMOLOGY, :
V84 P3IS0«3Sy SEP 70, |

DESCRIPTORS: (eRETINA, LASERS), (®RAD!ATION
HAZARDS, wnETINA), EYE, !
THRESHOLDS(PHYSIOLOGY), RADIOLOGICAL DOSAGE,

RADIATION INJURIES) SENSITIVITY, OPTIC NERVE,
OPHTHALMOLOGY, TISSUES(BIOLOGY ),
CELLS(BIOLOGY)., ORGANIC PIGMENTS Y

THRESHOLD DAMAGE DOSES FOR HELIUM=NEON (HENE)

LASER RADIATION WERE DETERMINED IN 20 RHESUS MONKEY
EYES AT SEVEN SELECTED SITES, RANGING FROM S50 DEGREFS
NASAL TO JO DEGREES TEMPORAL TO THE MACULAe THE

MEAN DAMAGE THRESHOLD AT THc MACULA &AS FOUND TO0 BE
LOWESY OF aALL EXAMINED SITES, WHILE THE AREA BETWEEN
THE OPT.Z DISC AND THE MACULA WAS MHIGHEST.

PLANIMETRY MEASUREMENTS OF THE RETINAL STRUCTURES

ON AN EKXCISED EYE SHOWED THE COMPARATIVE THICKNESS uF
THE NERVE FIBER LAYER SITESe THIS LAYER WAS FQUND

TO BE THICKEST AT THE AREAS LEAST SENSITIVE TO LASER

v IRRADIATION, SUGGESTING THAT THE OPTIC NERVE FIGERS J
- ACT AS AN ATYENUATING MEDIUMe THE HMIGH SENSITIVITY 1
% OF THE MACULA IS ATTRIBUTED CHIEFLY TO THE HIGH
. DENSITY OF PIGMENT GRANULES IN THE MACULAR PIGMENT
} EPITYHELIAL CELLSs [AVUTHOR) (V)
88
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AD®*714 835 6’5
MEULICAL COLL OF VIRGINIA RICHMOND
THE EFFECT OF THRESHOLD MACULAR LESIONS AND
SUBwTHRESHOL- MACULAR EXPOSURES ON visuatL
ACUITY IN THE RMESUS MONKEY. (V)
DESCRIPTIVE NOTE! FINAL REPT.,
MAY 69 6P FAKRER ;D¢ No JGRAWAME,
Se IHAMyWe Te o+ RJIGEERAETSiwe Joi
wiLLI‘HSDR. Co 3
CONTRAZT: DASA49=]46=XZ=416
PROU: DASA=NWER=MB=137, D/SA~NwER=MB=0p2
MONITGR: DASA 2326}

UNCLASSIFIED REPORT

DESCRIPTORS: (eRETINA, ®8URNS},
THRESHOLDS(PAYSIOLOGY), EYE, VISUAL ACUITY,
LASERS, SCLAR RAOIAT]ON» NUCLEAR RADIATION,
ENERGY, OPHTHALMOLOGY) MONKEYS (V)

THE PURPOSE OF THIS RESEARCH PROGRAM waAS TO

EVALUATE RETINAL THRESHOLDO BURNS AND SUBTHRESHOLD
EXPOSURES OF THE MAMMALIAN MACULA IN TERMS OF yiSuas
ACUITYs RHESUS MONKEYS (MACACA MULATTA} WERE

TRAINED BY A REWARD SYSTEM T0 RESPOND To THE
AUTOMATED PRESENTATION OF LANDOLT RINGS, ACCORDING
TO THE MEYHOD OF GRAMAM, MCVEAN, ANL FARRER,

AFTER APPROPRIATE TRAINING, THESE AN[MALS WERE
EXPOSED TO THRESHOLD AND SUB=THRESHOLD LEVELS OF
RETINAL ENERGY DENSITY RANGING FROM 3,2 TO0 10,7 us
S@ CM, EXPOSURE TIME APPROXIMATELY 135 MS, SPECTRAL
QUALITY APPROXIMATELY THAT OF COLOR TEMPERATURE
80000K W#ITH WAVELENGTNS ABOVE 9YUu NM REMOVEDs AND
IMAGE SIZES ON THE RETINA OF aAB0UT | MM DIaMETEK,
COVERING A MAJUOR PORTION OF THE MONKEY MACULAR AREA,

RESULTS, IN TERMS OF vISUAL
{MONUCULAR), INDICATED THAT
THE RETINA BELOW 5 J/SQ cM,
SIGNIFICANT, WHEREAS .

ACUITY DECREMENT

ENERGY DENSITIES oON

WERE NOT STATISTICALLY
JENSITIES GREATER TNAN 5

J/84 CM PRODUCED LOSSES 4 viISUAL ACUITY
(MONOCULAR) &HICH WERE SIGNIFJCANT. THESE

RESULTS INDICATE THAT AT LEVELS OF ENERGY DENSITY gN
THE RETINA AHICH ARE 80 Y0 50 PERCENT BELOW Tng
THRESHOLD BURN LEVELs NO LOSS IN VISUAL ACUITY CaAN BE
DETECTED IN THE PHESUS MONKEY BY THE LANDOLT RING
TESTING SYSTEM ADOPTED FOR THIS INVESTIGATION,

(AUTHOR) (V)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /422272

Ap=715 210 4/18
SCHOOL OF AEROS-ACE MEDICINt BROOKS AfFp TEX
RETINAL DAMAGE FROM REPEATED SUSTHRESHOLD
EXPOSURES USING A RUBY LASER

BHOTOCOAGULATOR. (J)
DESCRIPTIVE NOTE! FINAL REPTa APR=MAY 70,
ocY 20 15p GIBSUN,GURDON Le Me

REPTs NOo SAMeTR=70e59
PROJ: AF=6301
TASK: 430108

UNCLASSIFLIED REPORT

DESCRIPTORS!: (SRETINA. BURNS), (®LASERS,

nAZARDS) s EYE, RANIATION EFFECTS, SUSLETHAL

DASAGE, RADIOLOGICAL DOSAGE,

THRESHOLOS(PHYSIGLOGY), MONKEYS (V)

A RUBY LASER PHOTOCOAGULATOR WAS USED TQ DELIVER
SINGLE AND MULTIPLE SUBTHRESHOLD EXPOSURES TO rtHE
RETINA OF MACACA MULATTA. THE SUBEXPOSURES
PARAMETERS WERE Qe¢5%MSECe PULSE,: lsdeMM,«D]IAMETER
FOcCAL SPOT, AND ENERGY DENSITY OF ABOUT 375 MyssQ
CM, SINGLE EXPOSURES PRODUCED NO MICRQSCOPIC
CHANGES ON SACRIFICE AT | 10 30 DAYS FOLLOWING
EXPOSURE. REPETITIVE EXPOSURES (7 YO0 17

EXPOSURES) AT THNE SAME ENERGY LEVEL INVARIABLY
CAUSED CHARACTERISTIC DAMAGE IN THE OUTER RETINAL
LAYERS, THESE CUMULATtVE EFFECTS ARE SIMILAR TO AND
. MORE WIDESPREAD THAN THE MINIMAL~DAMAGE LES]JONS

] PRODUCED BY SINGLE SUPRATKRESHOLD EXPOSURES VSING
HIGHER ENERGY DENSITY (900 7O 1u00 MJ/5Q CM).
CURRENTY SAFETY CRITERIA ARE BaASED ON THE ASSUMPTION
THAT LASER DAMAGE OCCURS ON AN ALL=OR«NQONE BAS!S SO
THAYT DAMAGE 1S NOT CUMULATIVE IF A SINGLE EXPQOSVURE
CAUSES NO VISIBLE LESIONe TH!S WORK INDICATES THAT
SINGLE SUBTHRESHOLD EXPOSURELS WRICH ARE LESS THAN
HALF OF A THRESHOLDO DOSE ARe CUMULATIVE AND THEREFORE
EACH "SUBTHRESHOLDY EXPOSURE MUST DAMAGE OR INx S0ME
MANNER INCREASE THE RETINAL SUSCEPTI@,LITY TO
SUBSEQUENT EXPOSURESe (aUTNOR) (V)
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a0%°17 1ee /3 4718
: TEXAS UNIV AUSTIN ELECTRON|LS RESEARCH CENTER
1 EVOKED POTENTIALS FROM THE LASER=IRRADIATED

‘ RETINA, )
DESCRIPTIVE NOTE: TECHNICAL REPT.,
MAR 70 1687 HEMPEL ,FRANKLIN Ge WELCH,
ASHLEY Jo |

. REPT, NC. TReg)d
CONTRACT! DAABO7=66=C»0319, AF=AFOSR={792=69
PROJS AF=478)

- MONITOR: AFOSR 70~187271R

! UNCLASSIFIED REPORT

DESCRIPTORS: (eRETINAy COAGULATION), (oLASERS,
WAZARDS) s ELECTRORETINOGRAPHY, RESPONSES,
RABBITS, SURGICAL TECHNIGUES, CEREBRAL CORTEX,

wOUNDS ¢ INJURIES, OSCILLOSCOPES, RUBY (y)
1DENTIFIERS: F~NOTOCOAGULATION, LATERAL GENICULATE
e00Y, LASER BURNS (V)

THE DOCUMENT 1S CUNCERNED wWiTW THE EFFECT OF

RETINAL PHOTOCOAGULATICN ON THE LIGHT EVOKED
ELECTRICAL RESPONSES OF THE VISUAL SYSTEM.

RESEARCH WAS CONDUCTED TO EXAMINE THE
ELECTRORETINOGRAM (ERG) AND TWE LATERAL GENICULATE
NUCLEUS (LGN) AND STRIATE CORYEX POTENTIALS Or THE
RARBIT BEFORE AND AFTER IRRADIATION OF THE RETINA
WITH A MIGHeENERGY RUBY LASER, PROTOCOL CONSISTED

OF RECORDING THE THREE POTENTIALS WHIILE STIMULATING
THE EYE WITH AN ARGON LASER OPENRATED AT SEVERAL FLASH
INTENSITIES, EXPOSING THE RETINA TO A CaALCULATED RUBY
LASE: RADIATION DOSAGE: AND RECORDING AGAIN THE

RESPONSES TO PHOTIC STYIMULATIONS (AUTHOK) (V)
{
;A
]
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Ap*718 4610 1778 20/5 6/18
ARMY TEST AND EVALUATION COMMAND ABERDEEN PROYING GRUUND
MD
LASER RANGEFINDERS, (V)
DESCRIPTIVE NUTE: MATERIEL TeST PROCEDURE.
FEB 48 1sp

RE!T. NO ., MIPmaA=3=]$5

UNCLASSIFIED REPORT

DESCRIPTORS: (oLASERS), °*RANGE FINDING),

(®*COMERENT RADIATION, RAODIATION HAZARDS), GAS

LASERS, TESY METHODS, PERFORMANCE(ENGINEER]ING),
nELIABILITY(ELECTRONICS), MOBILITYs ACCURACY,
VULNERABILITY, MAINTAINABILITY, RADIATION EFFECTS,
RADIOBIOLOGY, 1RASERSy EYE, MILITARY

REQUIREMENTS (v)
IDENTIFIERS: LASER RANGE FINDERS (V)

THE PURPOSE 1S TO PRESCRIBE THE GENERAL TEST
PROCEUURES TU BE USED TO DETERMINE, UNDER ACTyAaL
FIELD OPERATING CONDITIONS, THE DEGREE TO WHICH LASER
RANGEFINDERS MEET THE MILITARY REQUIREMENTS STaTED IN

| THE GQUALITATIVE MATERIEL REJUIREMENTS AND THE
TECHNICAL CHARACTERISTICSe INCLVUDED IS 4 SAFETY
EVALUATION ON LASER RADIATION. {AVTHOR) (v)
J
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00C REPQRT BIBLJOGRAPHY SEARCH CONTROL NOe /42227

AD*718 62! 20/% f4s2
ARMY TEST ANOD EVALUATION COMMAND ABERDEEN PROVING GROUNG
ND
LASERS, (V)

DESCRIPTIVE NOTE! MaAaTER! L T&ST PROCEDURE.,
NOV o8 26°P
REPTe NOo MTPoge2=145

UNCLASSIFIED REPORY

DESCRIPTORS! (eLASERS, TESY MITHUDS),

RELIABILITY, SAFETY, MAINTAINABILITY (V)
JOBNTIFIERS: oCOMMON ENGINEZRING TEST
PROCEDURES (YU

THE OBJECTIVE OF THE PROCEDURE IS TO DESCRIBE a
PRUCEDURE FOR DETERMINING AND EVALUATING THE
TECKNICAL PERFORMANCE CHARACTERISTICS OF LASERS aAND

THEIR ASSOCIATED EQUIPMENT, (AUTHOR) (V)
93
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DDC REPORY Bl18LIOGRAPHY SEARCH CONTROL NOe 222127

AD=719 208 6/17 1472
ARMY TEST AND EVALUATION COMMAND ABERDLEN PROVING GrOUND
MD
LASER SAFETY GOGGLESS (V)
DESCRIPTIVE NOTEY MATERIEL TEST PROCEDUNE.
DEC &8 42p

REPT, NOs MTPaj0=2=198

UNCLASSIFIED REAORY

DESCRIPTORS! (eEYEGLASSES, T&ST METHMUOSI,
(PLASERS,y SAFETY),., OPTICAL PHOPENTIES,

PROTECTION tJ)
10ENTIFIERS: oCOMMODITY ENGINEERING TEST PROCEDURES,
LASER SAFETY GOGGLES., eGOGWLLELS (V)

THE OBJECTIVE OF THE DOCUMENT 15 TO PRESCRIBE THE
GENERAL TEST PROCEDURFS TO bE USED TO DETERMINE THE
DEGREE TO WHWICH LASER SAFETY GOGGLES MoE? MILITARY
REQUIREMENTS FOR TECHMNICAL PERFORMANCE AND SAFgTY
CHARACTERISTICS. (AUTHOR) (V)
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AD=720 579 17/% fars2

Mo
LASER RANGEFINDERS,

(V)
DeSCRIPTIVE NOTE! MATERIEL Te$T PROCLDUKE.,
0CT 49 iop
REPTe NOe MTPea=2e]l4bb
UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE: SUPERSEDLES INTERIM PAMPHLET JGw

et
DESCRIPTORS: (ORANGE FINDING, LASERS), (e™EST

METHODS, ODISTANCE-MEASURING EQUIPMENT),

ELECTROMAGNETYIC COMPATIBILITY, ENVIRONMOINTAL TgSTS,
RELIABILITY, SAFEYY '
IOSNTIFIERS] oCOMMODITY ENGINEERING TEST PROCEDURES,
eLASER RANGEFINDERS {v)

THE OBJECTIVE OF TNE PROCEDVRE IS TO EVALUATE THE
PERFORMANCE AND SAFETY CHARACTERISYICS OF LASER

RANGEFINDERS UNDEK A VARIETY oF EXPECTED OPERAT;NG
CONDITONSe (AUTHOR;

(V)
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Ap*721 084 13,12 2075 6/18
NAVAL TRAINING DEVICE CENTER QRLANDO FLa
LASER SAFETY, (V)
DESCRIPTIVE NOTE: TECHNICAL REPT.,
N0y 70 43p MOMON,wINDELL NEIL
REPY, NO, NAVTRADEVCENeIH=lB!
PROJ: NAVTRADEVCEN=7881~17s NAYTKADEVCEN=788i=4]|

UNCLASSIFIED REPORT

DESCRIPTORS: (oLASERS: SAFETY), X Ravs,
RADIATION INJURJESs RADIATION EFFECTS, SKIN,
EYE, MASERS, THRESHOLDS(PNYS]OLVUGY) {y)

A LITERATURE SURVEY OF THE MOST KRECENT LASER SAFETY
CARAMETERS AND PRECAUTTONS |S PRESENTED, RECENT

LASER SAFETY LEGISLATION IS DjSCUSSED, THE BASIC
FEATURES OF A LASER ARE DISCUSSEDs RECOMMENDED

SAFE EXPOSVURE LEVELS ARE GIVEN FOR THE EYE AND SKiN.
MODELS ARE DISCUSSED FOR THE EYE AND SKIN

DAMAGE THRESNOLDS ARE LISTED FOR THE EYE AND SKIN,
FORMULAS ARE OERIVED rPON CALCULATING LASER

RADIATION EXPOSURE LEVELSe AAZANDS ASSOCIAYED #lTH
LASER OPERATION ARE DISCUSSED AMD RECOMMENDATIONS aat
MADEs THE CONTENTS FOR A BASIc LASER SAFETY

FROGRAM ARE PRESENTED. THIS PROGRAM INCLUDES THE
BASIC OPTHALMOLOGIC AND DERMATOLOGIC TESTS aMp(H
SMOULD BE GIVEN TO PERSONNEL. (AUTHOR) (¥
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DDC REPORT 81BLIOGRAPHY SEARCH CONTROL NO» (L2122

AD*722 970 /16
DEFENSE OOCUNMENTATION CENTER ALEXANDR[A va

RAOIATYION INJURIES AND SICKNESS. VOLUME
Ie

OESCRIPTIVE NOYE: REPORT BIBLIOGKAPHY MAY S57eyyL 70,

MAY 71} 262p
RZPTs %O, DOC'TAS'71'1“'1

UNCLASSIFIED REPORT
SUPPLCMENTARY NOTE: SEE ALSO vOLUME 2, Ape5}5 480,

DESCRIPTORS: (eRADIATION INJURJES,
oBiIBLIOGRAPKHIES), (ORADIATION SICKNESS,
BIBLIOGRAPHIES, WHOLE BODY [RRADIATON,
RADIATION EFPECcTS, RADIOPROTECTIVE AGENTS,
RADIUBIGLOGY, RADIOLOGICAL CONTAMINATION, LASERS,
ANATOMY, 1ONIZAT]ON, IMMUNIYY, LIFE SuUPPQRT,
FOOD. NUCLEAR WARFARE CASUALTIES, LABELED
SV3STANCES, ANTIBIOTICSy THERMaL RADIaTION,
TOXICITY, PHARMACOLOGY

JOENTIFIERS: NUCLEAR DETONAYIONS

THE aNNOTATED REFERENCES WERE COM®ILED FROM Tug
DEFENSE DOCUMENTATION CENTER'S LaT: ~enk ON

INJURIES AND SICKNESStS TAUSED BY RADJATION anp
RADIOACTIVE DECAYS, INDEXES OF (ORPORATE AUTHOR=

YONITORING ageENCY, SURJECT, aND TITLE aRg PROy10ED
THIS BI6L "GGRAPHY, (AUTHOR)
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COFPORATE AUTHOR = MONTTORING AGEN®Y

TADYISORY GROUP FOR AERGSPACE PESEARCH RADIATION UPON THE HEADS oF DOGS,
AND BSEVELOPHENT pARYS (FRANCE) - AD=p¥8 304

. e ¢ @
THE EFFECTS OF LASER
. IRRADIATION ON THE CENTRAL NERVOUS
© SYSTEM. 1, PRELININARY STUDIES,

s o
" REARD~LP-|i
LOSS OF VvIs10a FrOX MNigH
INTENSITY LIGHT,

4D=633 917 , AD=852 792
®» & ®
CAERBNECICAL RESEARCH LixB (48371ST) LASER INJURY Iy SKIN,
ROLLOMAR AFB K REX AD=457 28(
* 0 @ e & 2
437 i=RRL-TR=70+9 OCULAR HAZARDS oF TRANSSCLERAL
RENAVIORAL AS®ESYMENT OF VISUAL LASER RADJIATION. 3. SPECTRAL
FUNCTIONING INMEDIATELY AFTER REFLECTION AND TRANSMISSION OF THE
ERPGSURE 0F THE Eve v9 A LASER. ¥ SCLER4- CHORCID AND =ZTINA,
AD=T707 871 AD=474 249
_ LI
SAIR FORCE OFFICE 3F sSCIeEwTIFIC : CORNZRL IWJURY THRESHOLL TO
RESCARCH ARLINETON W, . CARBON DIDXIDE LeSER IRRADIATION,
LIS . AL 7% 94g
AFQZR-70~1&737Tp P
EVOKED FOTENTIALg FROHM THE CORKEAL CALCIFICATION,
LASER-IRR&DIATED REYTTNA. TAI~4TY 423
AD=Z17 1o e & 3
chLULAR EFFECTS OF LASER
SAIR PRIVING §ROUND c:u;ta EFLIN AFD " RADIATYION i
FLA AD=37? a8y

L S

APCC=TR~48~52 M SARKED FORCESSNRE COMRITYEE ON VISION

L HKAN FACTORS a3 oMEDSCAL SAFETY WASHINGYCK O C
CONSIDEKATIONS POP NpOBYMIUM » o 0
LASERS. ‘ ) LASER ZVE BFFECTS,

AD~&7| 223

A0«447 494

SARHED FORCES INST oF =,TNoLOGY . GARHY ELECTRONICS CoMMAND FQRY i
BASNINGYON O € RONHOU'N N J

¢ o o ¢ o @
ANATORIC AND HISTOCHEMICAL ECoH=5204
CHANGES Iy SKIN AFTER LASER ' THE ERBIUN DOFEM GLASS LASER~
IRRADIATION, ‘.  PERFORMANCE AND ATMOSPHERIC
AD=§12 441 " PROPAGATION anuacrthSTscs,
R AD~706 zzo
CENTRAL NERVOUS SYSTEN efrscrs
OF LASER RADIATIOMN, oARNY EuvxnounENtAL KYGTENE AGENCY
AD=612 442 _ EDSEWOOD ARSENAL Mp
. % s o ) e @& @

TPM=2: EFFECTS oF LASER
JRRADIATION ON THE SKIN,
AD=62% 942

LASER HAZARDS BIBLIOGRAPHY,
APRIL 1967,
AD=4532 707

® 0o o

. e e 0
SOME EFFECTS OF NEUDYMIUN LASER

THE EVALUVATION OF LASER
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HAZARDS, ’
ADQ=682 920

SARNY MEDICAL RESEARCH zND OE, TLOPMENT
COMMARD WASHINGTON B C,
® e 0
USAMRDC=1 94844
B8IOLOGICAL APPLICATIONS AMD
EPFECTS OF OPTICAL MASERS,
AD=433 @72

CARRY AED!CA{, RESEalRew LAB FonY KNOX
144
° s @
USANRL =453
AUBY LASER EFFECTS ON OCULAR
STRUCTURES,
AD=35S 847
® o 5
YSanRL«4£9
A CSNSIDERATION oF THE
 BIOLOGICAL EFFECTS OF LASER,
AD=430 647
: ¢ a @
USANRL=693
ABERNANT CORNEAL EPIVHELIAL
CELLS PRODUCED ay RURY LASER
IRRADIATECN,
4D=443 452 v -
L I
USAKRL 732
THRESKILOD, LES!&NS IHOUCED IN
PORCINE SKIN BY toz Lasgn
RADIATION.
AD«459 3%7
® o0
_ USAMRL=732
SURFACE TEMPERATURE AS &
PARAMETER IN ESTEIMAYING LASER
INJURY THRESHOLBS,
AD=438 947
) ® o 0
USANRL-THE
THIRRTY LEVEL DURING THE
CONSURPTION OF FLAVORED WATERS
EFFECTS ON SUBSEQUENT PREFERENCE,
AD=438 %77
. ® 2 0
USAKHRL~739
SONE EFFECTS oF nUBY LASER
IRRADIATION ON RAT PERFORMANCE,

0=-2
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USAKRL-749
Co2a LASER :nouczo SKIN -LESIONS,
AD~669 410 _
® ¢ @
usannL-)74 :
LASER PROPERTIES AND EYE
" HAZARDS .
AD=b76 804 \
® & O
USAMRL-779 ‘
CORRELATION BETWEEN THE GROSS
AND MICROSCOPIC APPEARANCE of CO2
LASER [NDUCED Poatxut SKIN BURNS,

ADe876 578

e 0
USANRL -787
CORNEAL INJURY FRODUCED BY €02
LASER RADIATION.

o 0

USAMRL =795

LASER=INDUCED. cxrunﬁcroszuﬁsx
Be CLINZCAL AND zascfﬂornansr!c
ALTERATIONS.

¢ o0
USAMRL=33D
SKIN LESION THRESMOLD VALUES
.FOR LASER RADIATION AS COMPARED
WITH SAFETY STANDARDS.
‘AD=683 87}
[ I B J
USAMRL =822
THE. RETINAL PIGMENT EPITHELIUM,
Ve RADIATIOM THAESHOLDS ASSOCIATED
WITH THE QeSWITCHED RUBY LASER.
. AD=492 ouo
® ¢ 9
USAMRL=842 .
. ANALYSIS OF LASER INDUCED SKIN
BURNS. BY "A DAMAGE INTEGRAL MODEL.
AD=712 940

OARMY MISSILE COMNAND REDSTONE

ARSENAL ALA ELECTROMAGNETICS LA®
¢ @ 0
A LASER DEVICE FPOR USE IN
CLINICAL TREZATMENT OF MALTIGNANT
. TUNORS ,
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AD=434 70

CARNY RESEARCH AND DEVELOPHMENT GROUP

_ LEURQPEY . FPQ NEW YORK 09510
® 0o
ARDGIEL-E~1216

EFFECT .OF LASER RILRO~
lnnaoxuttou oK. 180LAtEG CELLS
AD=$97 837

Ohll? RESEARCH OFFICE OQURHAM N €

Y BN
4300~606137-C

APPROXIMATE HOLECULAR ORBITAL

THEQRLES. : .
AD=704 36. ’

SARKRY TEST AND EVALUATION COMMAND
ABERDEEN PROVING GROUND MO
- C .0 8,
NTP-b'Z-lL’ ’
. LASERS, . .
AD=758 623
. L2 ]
KTP=b=2=ibé
LASER RANC:F!NDGRS.
‘0.7\30 ’?’ Sy
K] s 8
NTPegse168 -
, LASER RlNG!'lND!R!.
AD-III 410 '
. ® o @
HTF-!O-Z-!’!
. LASER SAFETY sncngs.
AD=719 208

SATHOSPHERIC SCIENCES ary ¥ aniTE
:Auos MISSILE RANGE N KEX
e o @

. JYHE ERBIUM DOPED GLASS LASE
PERFORMANCE AND ATMOSPHERIC
PROPAGATION CHARACTERISTICS,
tECON=-5294)

AD=704 220

SAUTONETICS DOWNEY CALSF

18=1248/3111

OCCUPATICNAL LASER HAZARDS= A

SURYEY OF THE LITERATURE,
AD=617 913
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ARN=CAR

SRALLISTIC RESEARCH LAAS ABERDEEN
PROVING GROUND ¥D
® & @ 4
ERL-MR-187] gl
‘ATHOSPHERIC EFFP;TS on THE BEAM
" PROPAGATION OF THE XM-2) LASER
RANGEFINDFR.
AD=443 810
® @ o
BRL~MR-2012
PROBARILITY ANALYSIS OF QCULAR
DAMAGE DUE TO LASER RADIATION
THROUGH THE Atnosrucgs.
A0-6'7 I!t .
- crirecece - e .
TwELv: EYE SAFETY NOMOGRAPHS.
AD=481 20¢

.‘O
BRL-TN-1710
BEAM PROFILE EFFECTS IN LASER
. SAFETY ANALYSIS,
“AD=481 907

- OI!ORAD !NC NER HYDE PARK N ¥

oo 0
BIQRAD102=!

LASER PARAMETERS FOP HUMAN
VIEWING, 1+ AN ANALYSIS OF VIEXING
OIRECT AND SCATTERED LASER
RADIATION,
(NAVTRADEVCEN=$7=C=0096=11

AD‘O?’ $0O

ary,

,‘lUl(AU OF MEDICINE AND SURGERY

WASHINGTON D C
[ 2 I
N‘VHED-HROO,QOQ.OOI".7
_ THERMAL "'MODEL FOR RETINMaL
OAMAGE INCUCED BY PULSED LAScRS.
AD=673 418
e
" WAVRED=KRO0P«17.1500:04
- DECREMENT IN VISUAL ACYLTY FROM
LASER LESIONS IN THE FOVERA,
AD=443 408 - Cee e
OCARNEGIE-MELLON UNIV PITTSBURGH PA
¢ @ ®
APPROXIMATE MOLECULAR ORBITAL
THEORIES.,
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COL=GEOD
© (AROD~606337-C) ‘
AD-
©COLLEGE DE FRANCE PARIS NATURALIA ET
B10LOGIA .
LA I

EFFECT AF LASER MICRO~
IRRADIATIG. ON [SALATED CELLS.
(ARDG(EI=E~1318)

AD=677 837

¢COLORADO UNJY BOULOER OEPT of
ELECTRICAL ENGINEERING
® o o
APPLICATION OF LASERS TO
EMBRYOLOGY.,.
AD=694 478

®DEFENSE ATOMIC SUPPORT AGENCY
WASHINGTON D C
® o 0
DASA=2326~!

THE EFFECT oF ruats»oLo MACULAR
LESIONS AND SUB- TPREsSULD MACULAR
EXPOSURES ON VISUAL ACUITY IN THE
RHESYS MONKEY.

AD=71a 825

SDEFENSE DOCUMENTATION CENTER
ALEXANORIA VA
® o o
DOC-TAS=70=23<
XENON LANPS, .voLUNE 1,
AD=702 725
® 90
DDC=TAS=7i14~
RADIATION INJURIES AND
SICKNESSe VOLUME |
AD=722 970

SEDGEWOCD ARSENAL MD
L2 Y
ABERNANT CORNeAL EPITHELIAL
CELLS PRODUCED BY RUPY LASER
IRRADIATION,
tUSAMRL=498)
AD«=643 452
* LI I )
EATR=-%003
EVALUATION OF THE MECMANISH OF
SOME PHYSICAL EFFeCTS OF LASERS ON

TISSUE,
_AD~487 372 . ,
¢EG AND G INC LOS ANGELEZS CALIF SANTA

MONICA D1V
¢ O ¢
EG=G-C106=-99223 .
HELIuUM NEON LASER EFFECTS ON
THE EYE,
‘AD-689 483

oEYE RESEARCH FOUNDATION BETHESDA MD
e 0 0
7003-703F
MEASUREMENY GF RETINAL IMAGE
FOR LASER RADIATION IN RHESUS
MONKEY,
AD~702 lb’

oFRANKFORD ARSENAL PH!LAO!LPH!A Pa
LK I 4
- RETINAL DAMAGE BY Qe=SWITCHED
RUBY LASER,
AD-712 311 ,
LI I )
FA=ATQ-5
OCULAR WAZARDS OF THME Q.
SWITCHED ERBIUM LASFER.
.AD=711 412
. s 00
FA=M69=24"1
OETERMINATION OF VISIBLE
THRESHOLD OF DAMAGE IN RETINA OF
RHESUS MONKEY BY Q=SWITCHED RUBY
LASER,
AD=700 124

® o @
FA«R-1813

INVESTIGATION OF THE EFFECTS OF

" RUBY LASER PADIATION ON OCULAR
TISSUE. .
AD=438 917 .

L4
OGEORGE WASHINGTON UNIV WASNINGTON D
C .
e 0 °
OBSERVATIONS ON EARLY
PATHOLOGIC EFFECTS NP PHOTIC INJURY
TO THE RABSIT RETINAe A LIGHT AND
ELECTRON »JCROSCOPIC sSTUDY,
‘AD=428 47,

UNCLASSIFIED |




e ¢4 @
€02 LASER IRRADIAYION OF THE
RABSIT EYE, CLEnICAL AND
HISTOPATHOLOEGIC Oasenvnrlons.
AB=647 4%

oCEORSE WASHINGTOMN UnEV WASHINGTON D

¢ DbErY OF ornv»a;no;osv
¢ o o
QCULAR MAZARDS OF TRANSSCLERAL

LASER RADIATION, 1Il. INTRAOCULAR
INJURY PRODUCED By Ry3Y AND
 NEODYWIUN LASERS,
AD=4684 297

06(0!6! BASHINGTON UNIV WASHINGTON D
€ SCNOOL ‘é¢ MEDICIng
* o 0 -
PRELINTINARY owsz.v.rlous oN .
OCULAR EFFECTS OF HIGH-PORER,
CONTINUQUS CU2 LASER llnAOlarlon.
AG-&’O 120

sGRLORGETOWN qutv uasuxncron o<
. SCHOBL OF NEDICINT
L Y

tEREiIAL ToEN, lthR LASER

RADJAYION, AN ELECTIRON MICROSCOPIC
stTuoY,
“AD=4%% 736
SHONEYEELL INC ST Paut NINN - RESTARCH
oErY
i ® 29
19991

THE EPFECTS OF HIGN-INTENSITY
RADIANT STINULATION oF VARYING
PAYELENGTHS AND DURATIONS ON
RETINAL SENSITIVITY,

AD=479 477
¢ o9
12047=FR}

LASER RADIATION EFFECTS ON THE
MORPHOLOGY AND FUNCY[ON OF OCULAR
TESSVE,

AD~94 947
® ¢ o
120%7=T0R1

LAJER RADIATION gFFECTS ON TnE
HORPNOLOSBY AND PUNCTION OF OCULAR
TISSUE.

L
UNCLASSIPIED

i 23

UNCLASSIFIED

GEO-NAV

AD=¢é61 Q094
A
12047-7T002 %
LASER RADIATION EPF!CTS ON THE
- MORPHOLOGY AND FUNCTION OF OCULAR
. TISSUE.
AD=675 47¢

OKOLLSMAN INSTRUMENT CORP ELMHURST N
Y

® e
LASER APPLICATION AVIATION
QRONANCE STUDY.
. (NAYTRADEVCEN=1867=1)
AD~a3% 917

SLOUISVILLE UNIV KY DEPT OF
OPHTHALMOLOGY
® ¢ »
STUDY OF OCULAR EFFECTS OF
CHRONIC EXPOSURE TO LASER
_ RADIATION,
AD=488 18]

" SMEDICAL COLL OF VIRGINIA RICHMOND

o @ O
THE EFFECT OF THRESHOLD MACULAR
LESIONS AND SUB~THRESHOLD NACULAR
EXPOSURES ON YISUAL ACUITY [N TNE
NHESUS MONKEY, .
(DASA2324~1)
AD=7:4 a3s ’

oKEDICAL CoOLL OF VIRGINIA
_HEALTH SCIENCES D1V
o o &
SIOLOGICAL APPLICATIONS AND
EFFECTS OF OPTYICAL MASCRS,
(USAMRDC=1948<6)
AD=4083 872

RICHMOND

SNATIONAL ACADEMY OF SCIENCESeNATIONAL
RESEARCH COUNCIL WASHINGTON D C
Olv OF MCOICAL SCIENCES

¢« o0
NELC~1502
HUMAN BIOLOGICAL lNTSﬂACTlONS
WITH LASER LIGHT,
AD=440 341

ONAVAL APPLIEO SCIENCE LAS BROOKLYN N

-




UNCLASSIFIED

NAV=NEW

L I
NASL=TH=)
ELECTROMAGNETIC mADIAT]ION
HAZARDS IN, THE NAVY, )
AD=645 4946

ONAVAL MEDICAL RESEARCH INST BETHESDA
LT

’ ® o o

OECREMENT IN vISyAL ACUITY FROM

LASER LESIONS IN THE FoOVEA,

(NAVMED=MROOS>13415Gg.0s!

AD=-645 408
® o »

RETINAZ PATHOLOGY OF NEODYHIUM
AND RUBY LASER BURNS,

AD=642 15D
® o 0

THERMAL MODEL FOR RETINAL -

DAMAGE INDUCED 8Y PYLSED LASERS. .
INAVMED~MRO05+08.00]147)
AD-073 418

-ONﬂVAL ORONANCE LAB  WNITE OAK D
: ® 2 o
uoLrn-so-s:
_ TRAVEL REPORT ON THE FINST
INTERNATIONAL CONPERENCE ON LASER
* APPLICATIONS - raqxs. FRANCE 18-23
JULY 1967 HELD AT SALLE DU ROND «
PGINT DES CHAMPS . ELYSECS IN THE
PALALS DE GLACE,
AD~671 B4é

SNAVAL SUBMARINE MEDICAL CENTER QROTON
CONN SUBMARINE ntalcau RESEARCH LAB
e 2 0

SHRL-MR=68=4

LASER-INDUCED PATHOLOGY OF THE
RABBIT RETINAL COMPARISON oF THREE
RADIATION WAVELENGTHS.
AG=849 117

ONAVAL TRAINING DEVICE CENTER ORLANDO
FLA
. e @
NAVTR‘D(VCIN-G?*C-OO’b-i
LASER PARAMETERS FOR HUMAN
VIEWING.
OIRECT AND SCATTERED LASER

© Qed

le AN ANALYSIS OF VIZWING:

RADIATION,

AD=475 80>

. * @ O
NAVTRADEVCEN=1047=1

- LASER APPLICATION AVIATION.
ORDNANCE STUDY.

" AD=a24 917
» @ @

NAVTRADEVCEN=[H=18}
LASER SAFETY,
AD=721 089

~ HAVAL TRAINING DEVICE CENTER PORT

.. WASHMINGTON -N ¥
* & 9.
NAVEIRADEVCEN=INES

B10LOGICAL EFFECTS OF LASERS:
SAFETY RECOMMENDATIONS AND &
COMMENT ON THE CONCERY OF OCULAR
DAXAGEL .
AD~4C7 318

ONAVY UNDERWATER SOUND LAS NEW LONDON

CONN
e e

UsL-772 .

. EXAMINATION OF SAPETY PROBLEHS
ASSOCIATED WITH usSL FLIELD LASER
OPERATIONS..

AD=4%4 00Y

*NEW YORK EYE AND EAR §SNFIRMARY
¢ o 0

. INVESTICGATION QF THE EFFEQES OF
RUBY LASER RADIATION ON OCULAR
TISSUE,

(FA=R~l015)

AD=428 21?

N Y

oNEW YORK UNIV N Y SCHOCL OF

INGINSCRIN' AND SCIENCE
e 00

- LASER SAPETY,
AD-blb 504

‘ONEW YORK UNIV N Y SCHNOOL OF
NEDICINE
o e 0

PHOTOCOAGULATION PRODUCED BY A
COMERENT LIGNT. 30URCE
AD=24% D93

»

UNCLASSIFIED




R

t V)
UNCLASSIFIED

ONORTHEASTERN UNIV  pOSTON MASS DEPT
OF A10PHYSICS AND BIoMEDICAL
ENGINEERING

o oo
ANTERIOR CHAMBER MEASUREMENTS
ON €02 LASZR CORNEAL IRRADIATION,
AD=F13 277

~OPASADEINA FOUNDATION FOg MEDICAL
REIEARCH CALIF DOgPT OF LASER
sloLo6Y .
. % e
THE EFFECT OF LASER ENERGY ON
CELLS IN TISSUE CuLTyRE,
AD=420 944

® 9 @ -

‘ THE EFFECT OF LASER ENERGY N
CELLS IN r:ssu: CULTYRE.
AD=6%% 287

SPASADENA PCUNOATIQN FOp MEDIZAL
RESZARCH CALIF LASER BI0LGGY LaS
® o 0
EFFECT OF RyBy LASER ENERGY ON
THE HUMAN RIS,
(SANCTR=68~34)
AD=670 844

SRENNSYLVANIA URIY  pPHI_ADELPHEIA
SCHQOL OF MNEDICINE
¢ 00 )
, NISTOPATHOLOGY Gr ARGON LASER-
INSUCED RETINRAL LzSIoNSe
AB=71C 404

OPHILCD NEWPORTY BEA¢H CALIF
AKRONUTRONIC DIy
® o 9
Ue3389 ’
CNEMICALLY PUMPEE LASER SYSTEN,
AD»821 398

SEICATINNY ARSEMAL pOVER N J FELTRAN
RESCARCH LABRS
® o o
PaA«TR~2678 :

A RODEL FOR THE sTUOY OF
RETINAL ODAMAGE DUE TQ LASER
RADIAYION,

AD=4468 204

0=7

NOR=TEX

e$CHOOL CF AEROSPACE NEDICINE BRQOKS
- AF® TEX
e ¢ o
SAHeTR=$8~74
. EFFECTY OF RUBY LASER® ENERGY ON
. THE HUMAN IRIS,
AD=470 864
[ I N
SAM=TR-70=2¢
CELL MIGRATION aND
PROLIFERATION DURING REPAIR OF
SUPERFICIAL CORNEAL WOUNDS PROOUCED
8Y A CARBON DIOXIDE LASER.
AD=717 83}
o0 0
SAN=TR=70~5¢
RETINAL DAMAGE FROM REPEATED
SUBTHRESHOLD EXPOSURES USING A RURY
LASER PHOTOCOAGULATOR,
. AD=718 210
® o @
SANTR=70-264%
RELATIVE SENSITIVITY OF VARIOUS
AREAS OF THE RETINA TO LASER
RADIATION,
AD=713 903

SSTANFORD RESEARCH INST MNENLO PARK

CALIF
e 9O
: INVESTIGATIONS OF LASER DANAGE
TO OCULAR TISSUES,
: AD=467 538
[ N B 4
INVESTIGATIONS OF LASER DAMAGE
TO OCULAR TISSUES,
AD~470 992
e & O
RESTARCH ON OCULAR LASER
THRESNOLDS .
AD-700 423

oTEXAS UNIV AUSTIN ELRCYRONICS
RESEARCH CENTER
o9 e
TR-0)

CVOKED POTENTIALS Flon TNE
LASERSIRRADIATED RETINA.
tAFOSR=~70=-1072TR)

AD=717 14

UNCLASSIPIED




e T S, e e e e “er . . - S W . e - .

chgASSxfxtz

.
.

TEX~2AR

STEXAS uNtY HOUSTON GRADUATE SChOOL
OF BloMEDLCAL Sclences .
® o o
UT«GSBS=DADA.2
TRE ZFFECTS op LASER RaDIATION
ON RECEPTOR FUNCTION IN HUNAN AND
-PRIMATE EvES,
AD~438 524
0..
UT=¢S85-DADA.)
THE EFFECTS on LASER RADIATIOGN .
- ON RECEPTOR FUNCTION IN HUMAR aND *
PRINATE EYES,
AD=709 438

*RASHINGTON STATE UNIY  pyLLKaN
® o :

BEMAVIORAL ASsESgMENT oF visuay
FUNCTIONDNG IMNED T ATELY AFTER
EXPOSURE oF THE EYE 10 a Lasen,
(6571=ARL TR-70.9,

AD=70Y 87}

*2ARET FOUNDATION INC  SCARSDALE N v : .

¢ 2 0 .
errecrs or ELECTROMAGNETYIC
RADMLATION ON glotoGical SYsrens,
AD=613 w49
’ ® o ¢ - .
OPHTHALMEC HAZARDS of RICRLBAYE
AND LaSER ENVIRGNMENTS,
AD=634 32>

0-3
UNCLASSIFIED

-




i

UNCLASSIF gD

SUBUECT  1npEx

*ATNOSPHERE
Lieny TRANS..1SS1gN i
THE ERB UM DOPry 4LaASS LASER~
PERFORMANCE AND Arnbsrneilc’ '
PROPAGATION cnaaAcrea!srxcs,.
AD~70¢ 220 , :

*BEAMS(ELECTRONAGNET ¢,
LASERS
8EAM PROFILE EFFECTS IN LASER
SAFETY ANALYSIS,e
AD~e81 907

ClllLXOGRAPN!ES
LASERS
OCCUPATXONGL Lasenm HAZARNS~ &
SURVEY oF TuE LiTeRaATURE.
AD=417 913

RAOGIATION INJURSES
RADIATION INJUa TS AND SICXnEss,
YOLUNME feo ..
AD=~722 970

KENON Lanpg
ZENON LaxPs, VOLYUNE .o
AD&ZP? 728 ,
OBRAIN
" ECEMA 4
REPRINT: CrREMRAL gpEMy ATYER
LASER RaDIaTION,: AN ELECTRON
MiCRoSCOM ¢ STupy,
AD~g8¢ 734

[

RIUNDS anp INJURZg
REPRINT: CENTR, NERVOUS SYsTey

EFFECTS OF LaSEn BADIATION,

AD~4§2 aa2

SBUKNS
Conkga
REPRINT: Connrpag CaLCiricarion,
AD=479 §3s

LASeEns
TNRESHOLD LEStaNS TapuCen In
PORCINE SK(n BY €02 passenr
Radiation. s
AD~4 39 347
REPRENT:  REY V- PATHGLOGY or

D1

uN(LISS£r1ro

NEOOYHIUM AND Rygy LASE® BURNS,
AD=462 18;
CO2 Lasem InNDucen ShIW LESIONS, .
AD~=449 1)
INVESTIGATIONS gr LASER pamageE
"0 OCULAR T1SSUES..
AD=570 8s3
EFFECT or mysy LASER ENERGY ON
. THE Huxay J01s..
AD~¢70 g4y .
CORRELATION BETWEEN ThE GRoss
AND MicroscoPIcC APPEARANCE of Co2
LASER INJUCED PORCnE SKIN BURNS,»
AD=o74 374
REPRINT: CELLULAR EFFrEcYs or
T LASER RADIATION,
A0-579 43y ‘
ANALYSTS oF Lasee INDUCED sKiIN
BURNS BY 2 pamace INTEGRAL mMODEL. s
AC=712 94¢

PREDICTIGNS
SURFaceE TENPERATURE a5 A
PARAMETTR [N ESTIMATING LASER
1MguRy THRESHOLDS,.»
AR=438 ¢4y

RETINA
REPRINT: THERMAL MO0EL ron
RETING OARASE INDyceED 8y PuLSED

" LASERS,
AD=673 4;p
RISTORATHOLOGY OF ARGON {ASER-
INpucep RETINAL LESTIONS .,
AD=710 wpg¢
THS €FFEeTY oF TARESNOLD mACULAN
LEsions AND SUO-TRRESNOLO RaCuiLan
EXrosSynes on YISUAL ACUITY [N INE
RHESUS MONKETY,
AD«2.% a3¢

CCANCER
THERAPY
A LASER DEVICE ran “wSE 1N
Clinfcat YREATRENT aF RALIGNANT
TunoRs,
A0-43% 43

‘C(kks('{QLOCY)
RAD AT {gN 1144344 ]
Efrecy or LASER wicra.




UNCLASSIFIED

CEN~ENE

IRRADIATION ON [SOLATED CELLSee
AD-497 837

eCENTRAL NERVOUS SYSTENM
LASERS
REPRINT: THE fFFFECTS OF‘LASER
IRRAQIATION ON THr CeNTRAL NERVOUS
‘SYSTEHu lc '.EL,HXN‘R' STUDIESC
AD~652 792

SCHENICAL REACTIONS
PURPING(ELECTRON|CS)
CHEMICALLY PUMPED LASER SYSTEN,
AD=622 D%

SCOHERENT RADIATION
eve
MELIUR KEON LASER EFFECTS ON THE
EYE.o

AD=48v 403
KAZARDS ..
LASER PROPERTIES 2NO EVE
HAZARDS +¢
AD~476 0804

RADIATION EFFECTS

*THE EFFECT OF LASZR ENERGY CN
CELLS IN TISSUE CULTYRE.®
AC=699 282 -

RADIATION HAZARDS
LASER RANGEFINOERS .o
AD=718 410

RETINA _

THE RETINAL plgren? CPITHELJUN.
Vs RADIATION THAESHoLDS ASSOCIATED
Wit THE Q-SWITCHED RUBY LASER,s
AD=~492 8-+é

sCORNEA
BURNS
REPRINT: CORNEAL INJURY
TMRESHOLD YO0 CARBoON plOXIDE LASER -
IRRADTATION,
AD=874 998
REPRINT
AD=679 %33

KASERS

0-2

UNCLASSIFIED

CORNEAL CALCIFICATION,

REPRINT: ANTERIOR CHAMBER
MEASUREMENTS ON CO2 LASER ComNEAL
IRRADIAT{ON,

AD=712 259

. PATHOLGGY
ABERRANY CORNCAL EPITHELIAL
CELLS PRODUCED By RUBY LASER
. IRRADIATION,*
AD=4 48 g2 .

RADIATION INJURIES

CELL HIG®ATION AND PROLIFERATION °

DURING REPAIR OF SUPERFICIAL
CORNEAL wOUNDS PRODUCED 8Y A CARBON

“OlOXIDE LASER.e

AD=713 83}

WOUNDS «» INJURIES

CORNEAL [NJURY PRODUCED aY Co02
LASER RADIATION.o
AD=4R0 9%

CDANAGE ASSLSSNINTY
81 :
INVEST'RGATIONS OF LASER BARASE
TO OCULAR TISSULS.»
. AD=447 35S

«CLECTROMAGNETIC wAVES
RADIOBIOLOGY
CFPECTS OF ELECTRONAGNETIC
 RADIATION ON BIOLOGICAL SYSTENS.
A0-813 Aoy

sCLECTRORET INOGRAPNY

PONER SPECTAA N
LASER RADLIATION EFFECTS ON THE
NORPHOLOGY AND FUNCTION OF JCULAR
7"’0"‘
AD-478 a7,

'.)\-

eENBRYOLOSY L
LASERS :
APPLICATION OF LASERS To
CRORTQOLOGY .o
AD=4%C 473

oENERAY cONVERSION
CHENICAL mEACTIONS
CHEMICALLY PUNPED LASER SYITER,

- i
e e et et A— . St 5 8 e

;
!




- -~ - e eme 4 st g A ...-..&-.--...J

UNCLASSIFIED

AD=422 398

oLyt
BURNS
B10LOGICAL APPLICATIONS AND
EFFECTS OF OPTICAL MASERS,e
AD=683 972
RESEARCH ON OCULAR LASER
THRESHOLDS o &
AD=~700 %22

OAKAGE ASSESSHENT
" LASER PROPERTIES AND EYE
HAZARDS . ®
AD=4674 806

ENTEGUMENTARY O1ISEASES
LASER=INDUCED CATARACTOGENESIS:
le CLINICAL AND ELECTROPHORETIC
ALTERATIONC o0
AD=68] 099

LASERS
JTUOY CF OCULAN :rr:crs of
CHRONIC EXPOSURE TO (ASER
RADIATION.o
AD=é88 108!
THE EFFPECTS OF LASER RAQIATION
ON RECEPTOR FvNchon IN HUMAN AND
BRINATE ETES,® v
AD=b80 ¢26
PROBABILITY aANaLYSIS OF OCULAR
DARAGE DUE TO LASER aaDIATION
THROUGN THME ATHOSPHERE.s
AD=497 15!
THE CFFECTS OF LASER RADIATION
ON RECEFTOR FUNCTIOM INK NUNAN AND
PRINATE E71S.¢
AD-T09 43
REPRINT: OCULAR MAZARDS OF TNE
Q~30JITCHED ERBIUM LASER,
Al~711 w12

RADIITION INJURIES
RIBY LASER EFFpiTs ON OCULAR
STRUCTURES .
AD=483 §47
OPMTHALNIC Halandy OF NICRORAVE
AND LASTR ENYIRONNENTS .o
Q=484 822
REPRINT: PRELININARY

03

UMCLASS{FIED

EYE-FLA

OBSERVAT]ONS ON OCULAR EFFECTS OF
H1GH=POWER, CONTINYOUS CO2 LASEPR
IRRADIATON.
AD=65%9 128
LASER EYE EFFECTS, e
AD=467 494
INVESTIGATIONS 0F LASER DAMAGE
7O OCULAR TISSUES.e
20=470 €52
EFFECT QF RUBY LASER ‘NIRGY ON
TNE HUMAN IRISee
AD=470 8eu '
REPRINT: OCULAR HAZARDS OF
TRANS~CLERAL LASER RADIATION. - 11

INTRAQCULAR INJURY ®RODUCED BY RUBY

. ANZ NEODYMIUK, LASERS.
AC <684 247

SAPETY b
LASER PARANETERS FOR NUMAN

YIEWING, . AN ANMALYSIS OF VIEWING

DIXECT AND SCATTERED LASER
t RADIATION,
‘AD~47% 403
TOELVE EYE sarttv NOMOGRAPHS.*
AD=4%) °04

WOUNDS « INJURIES
SUGFACE TEMPERATURE AS A
PARAMETER IN ESTINATING LASER
INJURY THRESHOLDS.o
AD~630 9467
HELIUM NEO LASER EFFECTS ON TNE
EYEoe
AD=¢89 48>

oEYE PIGHENTS
PHOTOCOAGULATION PRODUCED BY A
COMERENT L[ GHT SQURCELe
AD=J .4 3%)

eEYLELASSES
TEST MLTHODS
LASER SAFETY GOGSLES.e
AD=71% 20Gg

*FLASHBL | NDNESS
Yar031A
LO08S oF VISION “mm MIgH
INTENSITY LL1GRY.e
AD=483 937




o GAS=LAS

*GAS LASERS
A MAZARDS
B HELTUM NEJM LASER EFFEZTS ON THE
EYEQG
A0-489 487

RADIATION EFFECTS
REPRINT: ANTIR{OR CHAMBER
HEASUREMENTS ON C02 {ASER CORNEAL
IRRADIATION.
AD=713 359

S@UNNERY TRAINERS
LASERS
LASER APPLICATON AleTioN
QRGNANCE STUDY ve
AD=¢34 217

" SHEALiNG
5 WOUNFT o TNJURIES

CELL MIGRATIGN ANp PROLIFERATION -

DURING REPAIR OF SUPgRFICI*:,

o COANEAL WOUNDS PRODUCED "~ . <SARBCH
o 010X IDE LASERse
L AD~7313 a2l ‘
CINTEGUMEHTARY DISEASES
i (373
e LASER=INDUCED CATARACTOGENESES:

A e CLINICAL AND ELECTROPHORF ,C
= * ALTERATIONS. e
AD-681 899

SIRASERS
PERFORNANCE (ENGINEERING)

THE ERBI{UM DOPED gLASS LASER=
PERFORKANCE A2 ATMOSPKERIC
PROPAGATION tHARACYERlSTICS o

AD=704 220

SLASERS
8 IRNS .

BIO0LOGICAL EFFECTS OF LASERS: .
SAFETY RECOMMENDATIONS AND A
COMMENT ON YHE CONCEPT OF QCULAR
DAMAGE,

AD=407 718

REPRINT: DODECREMINT IN VISUAL

ACULYY FROM LASER LESIOMS IN THE
FAOVEA.

Ad-548 408

PLY]

UNCLASSEFIED

UNCGLASSEFlED

THRESHOLD LESIONS INDUCED N
PORCINE SKIN BY 02 LASER
RADIATION,

AD=459 347
£22 LASER INDUCED SKIN LESIONS.e

AD=464% 10

INVESTIGATIONS 0F LASER DAMAGE
TO OCULAR TISSUES.e
AD=87G 852

EFFECT oF RUBY LASER ENERGY ON
THE HUHAK [RISse
AQ=§70 Béy

REPRINTY: THERMAL HMODEL FOR
RETINAL DAMAGE INDUCED BY PULSED
LASERS, -

“AD=473 513

LASER RADIATION EFFECTS ON THE
MORPHOLOGY AND FUNCTION of OGCULAR
TISSUE,o

AD=67% 47y

CORRELATION RETWZEN THE GRGSS
AND MICROSCOPIC APPEARANCE oF €02
LASER INOUCED PORCINE SXIK BURNS,e

"AD 476 374

REPRINT: CORNEAL CALCIFICATION,

_AD=479 435

REPRINT! CELLULAR EFFECYS. OF

. LASER RADJATION.

AQ=479 437

SKIN LESTON THRESHOLD ViALUES FOR
LASER RADIATION AS COMPARED WITH
SAFETY STA.DARDS,.#

AD-488 87

 HISTOPATHOLOGY OF ARGON LASER-
-JNDUCED RETINAL LESIONS.e -
AD=710 404

ANALYSIS OF LaSEX INDUCED SKIN
"BURNS BY A DAMAGE INTEGRAL MODELss
AD=712 %69

‘CELLS(BI0LOGY)

EFFECT QF LASER MICRO«
IRRADIATION ON ISOLATED CELLS.®
AD=697 837

CENTRAL NERVOUS SYSYEM
REPRINT! THE EFFECTS OF LASEP
IRRADTATION ON THE CENTRAL NERYOUS
SYSTEMe 1o PRELIMINARY STUDIES,
AD~452 793




A Y T A T R T DR W oy

H
X
%
¥
S

AT O Ay e .

e

B e

UNCLASSIFIED

CMBRYOLOGY
APPLICATION OF LASERS T
ERBRYOLOGY e
aD=6%% 478

€Ye
LASER RADIATION EFFECTS ON THE
"MORPHOLOGY AND FUNCTYION OF QCULAR
YISSUE.e
AD=694 447
RESEARCH ON oCuLar LASER
THRESHOLDS s
AD-780 422

SUMNERY TRAINERS

LASER &PALICATION AVIATION
ORDNANCE STUDY.e
AD=633% 917

HAZARDS
QCCUPATIONAL LASER HAZARDS= A
SURVEY OF THE LITERATURE.
AB=&617 913
LASER HAZARDS 81BLI10GRAPHY,
APRIL 19647,
AD=4352 707 )
REPRINTI  OCULAR WAZARDS OF
TRANSSCLERAL LASER RACTATIONs I
SPECTRAL REFLECTION AND
TRANSMISSION OF THE 'SCLERA CHOROID
AND RETINA.
AD=674 249
LASER=INDUCED CATARACTOGENESLS:
o CLINICAL AND FLECTROPHGRETIC
ALTERATIONS v
AD=441 899 _
TWELVE EYE SAFETY NOMOGRAPHS.o
ARD=681 904 . :
BEAM PROFILE EFFECTS IN LASER
SAFETY ANALYSIS,e
AD=681 207 ]
: REPRINY: THE eva UATION OF
LASER HAZARDS.
AD=682 924 .
BIGLOGICAL APPLICATIONS AND
EFFECTS OF OPTICAL MASERS.e
AD=403 872
STUOY OF OCULAR EFSECTS OF
CHRONIC EXPOSURE 70 L ASER
RADIATION,»
AD-688 183

D-s .
UNCLASSIFIED

GasSeLas

THE EFFECTS OF LaSER RADIATION
ON RECEPTOR FUNCTION N MUMAN AND
PRINAYTE EYES,»
£D-688 425

MEASUREMENT OF RETINAL jMAGE FoRr
LASER RADIATION vy RHESUS MONKEYes
AD=702 845

. BEYAVIORAL ASSESSMENT oF ¥ ISUAL
FUNCTIONING IMMEDFATELY AFTER
EXPOSURE OF THE Evg T3 a LASERee
AD=707 87;

THE EFFECTS OF LASER RADJAT!ION
ON RECEPTOR FUNCTION IN HUMAN AND
PRIMATE EYES.o

AD=709 &5s

RErlNAL(OAHAGE BY Q=S#!ITCHED
. Rupy LASER, ’
AD=712 81

CELL MIGRATION aND PROLIFERATION
DURING REPAIR OF SUPERFICT&L
CORNEAL woUNDS PRODUCED 8Y A CARBON
DIOXIDE LASER.e
AD=713 83 .

RETINAL ODAMAGE FrOM REPEATED
-SUBTHNRESHOLD EXPOSURES USING A RUsy
LASEK PHOTOCOAGULATOR.e
AD=2}18% 2ip

EVQKED POTENTIALS FRON THE LASER~
IRRADIATED RETINA.e
AD=717 1644

MATHEMATICAL MODELS
PROBABILITY ANALYSIS oF o0CUwAR
. DAMAGE DyE T0 LASER RADEIATION
THROUGH THE ATMOSPHERE .
AD=497 |3

PATHOLOGY

REPRINT: ANATOMIC ANOD
NHISTOCHEMICAL CHANGES IN SKIN AFTER
LASER IRRADIAT'ON.

‘ADw812 44

_REPRINT: CENTRAL NERVOUS SYSTEM
EFFECTS OF LASER RADIATION.
AD=412 443

REPRINT: BIOLOGICAL EFFECTYS OF

. LASER,

AD=630 447

REPRINY: CEREBRAL EDEMA AFTEF
LASER RADIATIONs AN ELECTRON
MICROSCOPIC STUDY, .




GAS~Las

AD=44%y 734
HUMAN BLOLOGICAL INTERACTIONS

¥1TH LASER LIGHT,,

AD=440 341

PUHPZNG(ELECTRONICS)
CHEMICALLY PyHpED LA3SER SYSTEM.
AD=422 398

RACIATION HMAZARDS
LASER PARANETERS roR WUMAN
VIEWING. 1. AN ANALYyS[S OF VIEWING
DIRECT AND SCATTERED LasEn
RADIATION, o
AD=575 g§a2
REPRINT: OCULAR waZARDS oF
TRANSSCLERAL LASER RADIATIONe 1,
TRTRAQCULAR INJURY PROpyCED BY Rusy
AND NEODYMIUM LaSggs,
AB~68s 247
REPRINT:  GCULAR waZARDS oF THE
Q-SWITCHED ERBIUM _ageR, :
AD=713 «j2 :

RADIAYION INJURLES :
" RUBY LASER EFFeCTs ON OCuLAR
STRUCTURES .
AD~582 gey
EVALUATION OF 74 MECHANISM OF
SOME PHYSICAL EFFECTS OF LasERS oM
. 7!55”!.0
AD~%87 372
REPRINT: TPMey; EFFECTS ofF
LASER IRRADIATIQN ON THE SKIN.
AD=429 942 \ K
OPHTHALNIC HaZlaRpg OF MICROWAVE
AND LASER ENVIRONMENTS, o
AD=634 823
REFRINT; PRELIMINARY
OBSERVATIONS ON OCULAR EFFECTS or.
RIGH~PONER, CONTINVOYS €02 LASER
IRRADIATION,.
AD~659 128
& MODEL FOR THe STUDY OF RETINAL
DAMAGE DUE 10 LaSER RAGIATION.o
AD=648 904 .
LASER=INDUCED PATHOLOGY OF THe
RABBIT RETINA: COMPARISON oF THREE
RADfATION WAVELENGTHS . '
. AD=bs9 117
DETER"(NAfION OF viIsIsLg

Des
UNCLASSIFIgD

UNCLASSIPIED

YMRESHOLD QF DaMAGE IN RETINA OF
RHESUS HONKEY 8Y Q«SWITCHED RUBY
LASER.»
AD~700 124 N
RAY 198 10L0gY
’ EFFECTS of ELECTQOHAGNET!C
RAQIATION ON BI0LOGICAL SYSTEMS.
AD~615 449
REPRINT: ¢CO2 LASER IRRADIATION
OF THE RamelT EYE, CLINICAL &NOD
H!STOPA?NOLOGIC OﬂsERVATx0hs.
A0=697 443
LASER RADIATION EFFECYS oN tur
HORPHOLOGY AND FUNCTYION aF QCUL AR
« TISSUE,.o '
AD=441 094
v SOME EFFECTS oF RUBY LaAggg
IRRAD 2T 0N ON RAT PERFORMANCE e o
AD=4é6 ;74 .
LASER ryg EFFECTS o
AD=g47 494
HUNAN rAcYORSfBIOH501CAL SAFETY
CONSIDERATIONS FOR NEODYMIUN
L‘SERSQC

AD~471 993

RANGE FINDING ’
. ATHOSPNERIC EFFECTS ON THE BEAM
PROPAGATION OF TiE IMe22 LASER

 RANGEFINDER, s

AD=4463 81
LASER RANGZFINDERS . 0
AD=718 419

RETENA -
INVESTIGATION oF THE EFFECYS oOF
.RUBY LaseRr RACIATION ON OCyLAR
T!SSUE.o
AD=g38 9t7

SAFETY
EXAMEINATION oF SAFETY PROBLENS
ASSOCIATED WiTH ysL FIFLO LaSER
OFERATIONS, »
AD=644 009
LASER SaFETY,o
AD-686 S0,
LASER SAFETY GOGGLES.s
AD=71% 208
LASER SAFETY.o

R gy,

el S i

i i




i i i

UNCLASSIFiED

AD~721 088

SURGICAL TECHNIQuES .

A LASER DEVICE fFog USE IN
CLINICAL TREATMENT OF MALIGNANT
TUMORS, '

AD=824 470

SYMPosIaA .
TRAVEL REPORT gn THE FIRST
INTERNATIONAL CONFERENCE ON LaSER

APPLICATIONS = PARIS, FRANCE 18-23
. JULY 1947 HELD a7 SALLE DU ROND =

PGINT DES CHAMPS . ELYSEES IN THE
PALALS OE GLACE o
AD=671 846

TEST METHODS
. LASERS,e
- AD=718 421

TISSUE cULTURE CELLs
THE EFFECT OF LASER ENERGY ON
CELLS IN TISSUE CULTURE,e
AD-480 944 . :
- THE EFFECT OF LASgR ENERGY oV
CELLS IN TISSUE CULTRE,e
AS-499 383 :

WOUNDS + INJURIES o }
ABERRANT CORNEAL EPITHEL AL
"CELLS PROQUCED gY RUBY LASER
IRRADIATION,»
AD=¢y3 4852
REPRINT: SOME EFPECTS oF

NEODYMIUM LASER RADIATION UPON ThE

HEADS OF 00GS.
AD=648 204
REPRINTS LAgEn INJURY IN SKIN.
AD=¢37 2g0 .
SYRFACE TEMPERATURE aS a
PARARETER [N ESTIMATING LASER
INJyRY THRESHOLDS , o
AD=655 947 ' )

oLIGHT ’
PHOTOCOAGULATION PRODVCED BY 4
COMERENT LIGHT SOURCEe
AD=25% 293
SHASERS

0=~7

UNCLASSIFLgD .

LIG-RAD

PNO?OCOAGULATION PRODUCED BY 4
COHERENT { ,6HT SoURCEs
AD=2564 393

T eMICROWAYES

RABIATION INJURIES

’ OPHTHALMIC HAZARDS OF micrRowavE
AND L4ASER ENVIRONMENTS 0

AD~65%4 523

SHMOLECULAR ORBITALS
WAVE FUNCTIONS
APPROXIMATE MOLECULAP ORgITAL
THEORIES,
- Al .

¢OPHTHALNOLOGY
RADIATION INJURIES
CELL MIGRATION anD PRCLIFERATION
DURING REPAIR OF SUPEPFICTAL
CORNEAL woUNDS PRODUCED BY a caasny
. QIOXIDE LaSER,s
AD=713 g3}

ePATHOLOGY
LASERS ‘

REPRINT: ANATOM;C AND
HISTOCHEMICAL CHANGES IN skgn AFTER
"LASER IRRADTATION,

'0~612 44

' REPRINT: CENTRAL NERVOUS SySTEM
EFFECTS OF LASER RABIATION, ‘
AD~612 442 .

QF"WPING(ELECTRONICS)

LASEKS '

CHEMICALLY PuNpEp LASER SYSTEM,
:AD=622 394 .

-y

*RADIATION EFFECTS -
CELLS(810LQGY)
" EFFECT OF LASER M{CRO-
IRRADIATION ON I1SOLATED cELLs.o
AD=497 837

COHERE|Y RADIATION
THE EFFECT OF LASER ENERGY ON
CELLS IN TISSUuE CULTURE.»
AD=69% 283

CORNT A




UNCLASSIFL
RAD~RAD

CORNEAL INJURY PRQDUCED BRY €02
LASER RADIATION,e
AD=63C 919

LASERS
LASER RADIATION EFFECTS ON THE
MORPHOLOGY AND FUNCTION OF OKULAR
TISSUE.s
AD=594 447

ORADIATION HAZARDS
ELECTROMAGNETIC WAVES

’ ELECTROMAGNETIC RADIATION
HAZARDS IN THE NAVY.s
AD=445 4964

LASERS
INVESTIGATIONS OF LASER DAMAGE
TO OCULAR TISSUES,e
AD=447 355
LASER PARAMETERS FOR HUMAN
VIEWINGe e AN-ANALYSIS OF VIEWING
DIRECT AND SCATTERED LASER
RADIATION,o
AD~47s @037 .
REPRINT: OCULAR HAZARDS OF THE
Q-SPITCHED ERBIUM LASER.
AD=711 412
RETINA v )
REPRINT: RELATIVE SENSITIVITY
OF VARIOUS AREAS oF THE RETINA TO
LASER RADIATION,
AD=713 903

ORADIATION INJURIES
OIBLIOGRAPHIES
RADIATION INJURIEs AND SICKNESS,
VOLUME les
AD=722 970

CORNEA
CELL MIGRATICN aAND PROL!?ERATION
DURING REPAIR OF SUPERFICIAL
CORNEAL WOUNDS PRODUCED BY - A CARBON
DIOXIDE LASERee
~AD=712 821

Eve .
OPHTHALMIC HAZARDS OF MICROWAVE
AND LASER ENVIRQNMENTS.»

D~8
UNCLASSIFIED

€D
. .
AD=454 523

LASERS
RePRINT! PRELIMINARY
OBSERVAT{ONS ON QCULAR EFFECTS OF
AlGH=POWER, CONTINUOUS CQ2 LASER
IRRADIATION,
- AD=459 (128

A MODEL FOR THE STUDY OF RET!NAL

DAMAGE DUE T0 LASER RADIATIpN.e
ADeot® L ue
LASER~INBUCED PATHOLOGY 0F THE

RABBIT RETINA! COMPARISON 0F THREE

RADIATION WAYELENGTHS o
AD~669 117

PROBABILITY ANALYSIS OF QCULAR
-OAMAGE DUE TO LASER RADIATION
THROUGHK THE ATMOSPHERE.e

AD=697 15}

DETERMINATION OF VISIELF
THRESHOLD OF DAMAGE IN RETINA GOF
RHESUS MONKEY 8Y ﬂ-swaChEu Ry8Y
LASER,e

AD=700 124

RETINAL _DAMAGE BY Q~SWI!TCHED

RUBY LASER,s
AD=713 51}

ORADIATION SICKNESS
BIALIOGRAPHIES

RADIATION INJURIES AND SICKNESS,

VOLUNE Ll
-AD=722 970

oRAD!OBloLOGY
ELECTROMAGNETIC WAVES
. EFFECTS Of ELECraonAGNETzc
RADIATION ON BIOLOGICAL SYSTEMS.
AD=415 4¢9

. LASERS

' REPRINT: TPM-2: EFFECTS oF
LASER IRRADIATION QN THE SKIN.

. AD-429. 942
REPRINT: SOYE EFFECTS oFf

NEQDYMIUM LASER RADIATION UPON THE
“HEADS OF DOGS.

AD=¢48 204

‘ SOME EFFECTS OF RUBY LASER
IRRADIATION ON RAT PERFORMANCEee

AD=66b 179

PR

i




e —

LR YR

UNCLASSIFLED"

eRANGE FINDING
LASERS
ATMOSPHERTC EFFECTS ON THE BEAM
PROPAGATION OF THE XM=23 LASER
RANGEF INDER o
AD-643 810
LASER RANGEFINDERS,o
AD-718 610
LASER RANGEFINDERS:e
AD-720 579

SRETINA
BURNS
INVESTIGATION oF. . yHE EFFECTS OF
RUBY LASER RADIATIOw on ICULAR
TISSUE.O
AD=428 917 o .
REPRINT: DE_TEMENT IN VISUAL
ACULTY FROM LASER LESIONS IN THE
FOVEL
AD~b4% 408
REPRINT: OGULaAR quanos oF
TRANSSCLERAL LASER RADIATIONe 1o
SPECTRAL REFLECTION aAND
TRANSMISSION OF rue §CLERA cuoaozo
AND RETINAs
AD=474 249 : .
%EASUREMENT OF REFINAL IMAGE FOR
LASER RADIATION IN RHESUS nonx:v.~
AD=7Q2 845
SEHAVIORAL Asssssneur OF VISUAL
FUNCTIONING IMMEDIATELY AFTER
EXPOSURE OF THE EYE 1O A LASER,»
AD=707 871 '
THE EFFECTS OF LASER RADIATION
ON RECEPTOR FUNCTJON IN HUmAN AND
PRIMATE EYESe®
AD=709 45% .
HISTOPATHOLOGY OF ARGON Lasen.
INDUCED RETINAL LEFSIQNS.®
AD=710 404
RETINAL DAMAGE BY Q-SWITCHED
RUBY LASER,e
AD=712 511
THE EFFECT OF THRESHOLD. MACULAR
LESIONS AND SUB.THREGHOLD MACULAR
EXPOSURES ON VISUaL ACUITY IN THE
RHESUS MONKEYes
AD=714 833
RETINAL DAMAGE FRgM REPEATED
SUBTMRESHOLD EXpOSURES USING A Ruay

D9
UNCLASSIFIED

RAN-RET

LASER PHOTOCOAGULATOR.o
AG=715 210

COoAGULATION
ZVOKED FOTENTIALS FROM THE “ASER-
IRRADIATED RETINA.»

ADe717 {66

" HAZARDS

THE RETINAL PIGMENT EFJTHELIUM,
Ve RADIATION THRESHOLDS ASSQCIATED
WI1TH THE Q~SWITCHED RUBY { \SERee

AD=592 844

LASERS

* REPRINT: RELATIVE SENSITIVITY
_QOF VARIOUS AREAS OF THE RETINA TO
LASER RADIATION,

AD=~713 907

* PATHOLOGY

REPRINT! ORSERYATIONS ON EARLY
PATHOLOGIC EFFECTS OF PHOTTIC
INJURY To THE RABBIT RETINA, A
LIGHT 4ND ELECTRQN MICROSCOPIC
sTyoY,

AD~628 478

. REPRINT: RETINA! PATHOLOGY OF
NEQODYMIUM AND RUBY LASER BURNS-
AD=562 1593

RADIA JON INJURIES
A MODEL FOR THE STudY OF RETINAL
DAMAGE DUE-TO LASER RADIATION.®

"AD=668 904

DETERMINATION OF VISIBLE
THRESHOLD OF DAMAGE IN RETINA OF
RHESUS MQNKEY BY Q=SWITCHED RyBY
LASER,
AD-700 124

- SENSITIVITY

THE EFFECTS OF WIGH~INTENSITY
RADIANT STIMULATION OF VARYING
WAVELENGTHS AND DURATIONS ON
RETINAL SENSITIVITY.»

AD=675 477 :

THRESHOLOS (PHYSIO0LOGY)
RESEARCH ON OCULAR LASER
THRESHOLDS .o




UNCLASSIFIED

SAF=XEN

AD-700 422

SSAFETY

LASERS

BIOLOGICAL EFFECTS OF LASERS!
SAFETY RECOMMENDATIONS AND A
COMMENT ON THE CONCEPT OF QCULAR
-DAMAGE
AD=607 718

EXAMINATION OF SAFETY PROBLENS
ASSQCIATED WITH UsL fFIELO LASER
OPERATIONS .o
AD=b44 009

NOMOGRAPHS
TWELVE EYE SAFETY NOMOGRAPHS <6
AD~581 906

eSKIN
THRESHOLDS(PHYS!oLOGY)
SKIN LESION TH2ESHOLD YALUES FOR
LASER RADIATION, 2 CQMPARED WITH
SAFET? STANDARDS,. e )
AD-480 a7t

oTEST METHODS
DISTANCE-MEASURING EQulPHENT
®LASER RANGEF INDERS. e
AD=720 379
-
¢THIRST
TEST METHODS
THIRST LEVEL OURING THE
CONSUMPTION OF FLAVORED WATER!
EFFECTS ON SUBSEQUENT PREFERENCE e
AD=638 977

STHKESHALDS(PHYSIOLOGY)
LASERS
DETERMINATION oF yISIBLE
THRESHOLD OF DAMAGE 1N RETINA OF
RHESUS MONKEY BY Q«SwlTCHED RUBY
LASER.®
AD=700 124

*TISSUE CULTURE CEiLLsS
. LASERS
THE EFFECT OF LASER ENERGY ON
CELLS IN TISSUE CULTURE.®
AD-480 946
THE EFFECT OF LASER ENERGY ON

0-10

UNCLASSIrFIED

CELLS IN TISSUE CULTURE.e
AC-499 393

eVISUAL aCUITY
DEGRADATION
REPRINTS UECREMENT 1IN VISUAL
ACUITY FROM LASER LESIONS [N THE
. FOVEA,
. AD=4%3 4D

OWAVE FUNCTIONS
MOLECULAR ORBITALS
APPROXIMATE MGLECULAR ORBITAL
THEORIES .o
AD«

OWEAPON sYSTEMS
SINULATION
LASER apPLICATION AVIATIO..
" GRDNANCE STUDY,e
*AD=g34 917

SWOUNDS + INJURIES
HEALING -

CELL MIGRATION AND PROLIFEAATION
OURING REPAIR OF SUPERFICIAL
CORNEAL WOUNDS PRODUCED 8Y A CARBON

. OIOXIDE LASFR.e
AD=713 83}

LASERS
REPRINT:
_AD=457 88¢
SURFACE - TEMPERATURE AS A
"PARAMETER IN ESTIMATING LASER
INJURY THRESHOLDS.e
AD=658 947 ot

LASER INJURY IN SKXIN.

eXENON LaNPS
BIBLIOGRAPHIES
XENON LAuPS,

VOLUME Jo»
* AD=702 725 '




8 T SRR Y

Rl

T o SV

egy

UNCLASSIRIEy

TITLE INpEX

AGERRANTY CORKEAL . AD-pus 422
FITHEL 1AL CELLS #KOpULED BY RUBY
LASER IRRABIATION, (U, '

SLASERS )

ANALYSIS OF LASER A0=712 %40
IMDUCTD SKIN BURNE gy A GAMAGE
"INTRGRAL MOOFL. Uy , :

eBURNS S '

ANATONT® AND AD=g512 44
HISTICHEMICAL CHANGES IN SKIN AFYER
LASER IRRADIATION, (u,

CPATHOLOGY .

ANTEP .OR CHANBER ‘'AD=j 13 339
MEASUREMENTS ON €02 L ASCR CORNEAL
"IRADIATION, (V) o

¢CORAEA _ .

APPLICAYION OF LASERS aD=god 473
1£°] EMBRYOLOGYotyy ' .

oaksavp;bcr.‘

APPROXINATE MOLECULAR AD=
ORBITAL THEORIESe(y)

“*MOLECULAR ORBITALE™

ATMOSPHERIC EFFECTS ON AD=g32 819
THE BEAM PROPAGATION OF THE XNw23
LAST”R RANGEFINDER, ¢y, ;

sLAGERS -

BEAM PROFILE EFFECTS IN  AG-48] 907
LASER sargTy ANALYSIS.(U)
eLASERS o

SEHAVIORAL ASSESSMENT 40=797 87
OF vISyual FUNCTIO[N, . MEDJATELY
AFTER EXPOSURE oF THE EYE 7o &
LASER. (! i

SRET[NA

BIOLCAICAL APPLICATIONS  AD=495 872
ANG EFFECTS OF QPYICAL MASERS, (U}
€

s10L0GIcaAL EFFECTYS Or AD=407 710
LASERS: SarETY RECOMMENDATIONS aAND
A COMMENT OM THE CONCEPT OF OCULLAR
DAWAGE.NH

te]

UNCLASSIFIED

" CELLULAR EFFEcs of

SLASERS

CELL MIGHATION AND AD=713 83}
PROLIFERATION DURING REP41p oF
SUPERFITIAL CORNEAL wouwcs PRODUCED
8Y & CARBON Dioxiog LASER.(y)

oL ASERS »

ADwgre 487
LASER RR0ATION, (u)

YLASERS

CEMYRAL NERVOUS 5YSTEM A0-612 442
EFFECTYS OF LASER RADIATION, (u)
SPATHOLOGY

CEREQRRAL EDEMA AFTER ADepuy 754
LASER RAODIATION. AN ELEL ey
BICRASCOPIC STYSY, ()

oL ASERS .

CHEMICALLY pUNPED LaSER A2z 298
N SYSYEHO(U' .
L AS2RS :

€92 LASER InpucED 3Xim AD=449 #12
LESTONS, (1)
*LASERS

CO2 LASER TRRADIATION AD=447 4943
0F THE RansirT £Ye, CLINTCAL ayd
HISTOPATHOLGGIC DBﬁ?HVA?lQNS,GU)

eLASERS '

A CONS _-ma71oN OF TNE 4D=430 447
Blo.oGicaL €Frecys or LASER (y)
*LASERS -

CORNEAL CALCIFICATION, (U AD-a7e 95 7)

sLASERS

COANEAL InJumY PROD CED AR=430 98
8Y CG2 Lasen RADIATION. (U
€CORNEA

CIRNEAL INJuRY AD~4¥v Swd
THRESHOLG To CARmON BIOXIDE LaSEn
CARRADIAY [ON, 11}

eLORNEA




. . - . R L.

UnCLASSIFITD Y

COR-HIS

CORRELATION BETWEEN THE  AD=474 878
GROUSS AND MICROSCAPIc APPEARANCE CF
€02 LASER INDUCED PORCIWE SKIN
BURNS, (U)

SLASERS

-~

DECREMENT IN VISUAL AD=4a3 408
ACUITY FROM LASER LES ONS IN THE
FOVEA, ()

*VI3UAL acuiTy .

DETEANINATION OF AD=7:20 2%
VISIBLE THRESMOLD oFf DAMAGE 1IN
RETINA OF RMESUS MONXEY BY Qe
SHITCHED RVYBY LASER,. (U}

CRADIATION INJURIES

THE EFFECT OF LASER AD=480 %8¢
ENERGY ON CELLS Iy TisSut
CULTURE. (Y -

eTISSUE CULTUNE CELLg

TRE EFFECT OF LASKR AD-g9% 387
ENERGY ON CELLS Iy FPissuyc )
CULTURE. (V)

*TISSUE CULTURE CEils

EPFECT OF LASER MICRoe  AD=g97 839
ERRADIATION ON [SoLapED CELLS,:1U)
®RADIATION EFFECTS

EFFECT oF rRUBY LASER AD~$70 aé9
ENERGY ON TN® HUMAN [RIS.(U)
YLASERS )

THE EFFECY OF THRESHOLD AD=714 79
HACULAR LESIONS AND U"<THRESHOL
MACULAR EXPOSURES ON VISUAL ACUITY
IN TNE RHESUS MONKEY, (U)

ORETINA .

CFFECTS OF ELECTRONAGNET iP=¢1$ 44y
1€ RADIATION ON Br0ig61CAL
SYSTENSG. (U}

*ELECTROMAGNETIC ®avrs

THE EFFECTS OF MI€n- AD=iys 477
INTINSITY A2DIANT SYimyiATioN of
VARY ING FAVELENGTMS AND DURATIONS
ON RETINAL sERSxtxvxrv.cug

SRETINA

T3

INE EFFECTS 0F LASER

THE EFFECTS oFf LASCR ADwggZ 702
IRRADIATION ON THE €E* WAL NERVOUS
SYSTEN. 1., PRELININARY
STudles, (U

OLASERS

THE EFFECTS oF LASER AD=tng 42
RADIATION ON RECEPTHAR “UNCY ON Ii
NUMAR ANG PRIHATE EYES, ()

oLYE

RADIATION ON REZEPTAR TUNC 'ON 1!
HUNAN AND PHIMATE EvESe .,
sLYE

TLECTROMAGHE Y IC AD=643 494
RADIATION WAZARDS I YHE Navy, 1)
SRADIATION HAZARDS

THE ERBIUN DOFED GLASS ADeyge 320
LASER-PERFOPMANCE AVD ATHOSPN. RIC
PROPAGATION CHARACTERISTICS. (U

¢ IRASERS

THE EVALUATION OF Lasge AD=423 929
RAZARDS , (U :

OLAZLRS

EVALUATION oF TNE AD~a97 372
ﬂl:ﬂin:!n oFf R0nE PHYSICAL errECTS
CF LASERS OM TYSSUE, (")

SLASERS

EYOKED POTENTIALS FPRON AD=, 17 146
" THE LASER-IRRADIATED RETINA, (u)
SRETINA )

EXANINAY , :N oF SAPRYTY ADejae OL .
PROBLENS ASSOCIATED WiTw UsL FIfLD
CASER 0P~ RATIONS, Ly

Ongtﬂ! -

HELIUM WEoN LaSER AC=4py %9
LFFECTS ON THE Eye, 1y

PLONERENT mADIA. ION

HISTAPATHULOGY OF ANGON  AD-7i0 4%
L. ‘CR-INDUCED RETIMAL LESIONS. (U
CRETINA , .

VACLASSITIRD

AD- 09 &%°

s e MR il

e Stk h e B

[RXPST

W MR £ MV sty o n A e i

Fov—

st




ﬂynau STOLOCICAL AD=44Q 241
‘-xntgnq:rtnus wET™ LASER gxcuthu»
sLASERS .

HUNAN rnctots:nxongn:cag’ Ai=471 997
SAPETY CONSIDERATIONS #OKR ntdovnlun
LASERS .U}

TeaseEns

3

-

":unttttcnvxons oF LasER

.

_LA:(: asPLICATION

INVESTIGATION OF THE A0=438 *17
EFFECTS OF AUBY LaSEn RAQIATION ON

... OCULAR TISSUB.ty)

“SUASENS

INVESTIGATIONS OF LASER  AD-647 353
* GAMAGE 10 QCULAR rlssuzs.«ul
“oRADYATION WAZARDS :

A0=470 oF2
ANAGE TO JCuLanp r;ssutiqtua
OLA ({3

."AD-"Q oy

‘- Atxoq oaonnugz;stuox.:us
-uatz
A LA!II pEVICE FON uxt si-‘:q 470

CIm CLINICAL ?I!Afﬁtur OF NALIGKANT
TUNSRS (V)

scanctn LY R
Lattl eve (??t:f!.xu; AD=44T 4%4
eLASERS o

L&St AZAROS 1082 707"

C T0GRAPNY, APR;L 19474400
(1Y) gr;

LASER~INOUCED . abedst 899
CATARACTOGCNESTS: 1. CLINICAL ARD
KLtCTROPucitflt AL!(!A!!GﬁS.iUl '

_eEve
CASER=1NDUCKD PATMOLOLY = AQ=44? 117
6F TAL RABMIT RETINA: COMPIRISON

-of THREE AAQLIATION EAVELENGYHS (W)
oLASERS

LASER INJURY [N AD=4RT a8Q
FLEU NI
SLASERS
T

UNCLASSTIFLED

UNCLASSIFIED

HUH=MEA

LASER “ARAMETERS FOR AD=-a25 807
HUMAN VIEWINGe [+ AN ANALTSIS OF
NIEWING OIRECT AND SCATTERED LASEP
CRADIATION. (W)

eLASERS

gdsca PROPERYIES AND AD=474 804
CYE HAZARDS. (U

sCOMERENT RADIATION

LASER RAQJATION EFFECTS  AD=g4ai 09%

ON THE MCORPHOLOGY AND FUNCTION OF
OCULAR TISSUE.(U)
sLASERS

LASER RADIATION EFFECTS AS=g28 V70
ON THE MORPHOLOGY AND FUNCTYION OF
"OCULAR TISSUELIL)

o LASERS

LASER RADIATION EFFECTY AD=boe 497
ON THE MORPWOLOGY AND FUNCTYION OF
OCYLAR TISSUE.(V)

cllé!t?!on :rrtcrs

LASER RANGEF INDERS . (V) AD=718 410
sLASERS

LASER RANGEFINDERS. (V) AD=720 57¢
sRANGE FINDING

LASER SAPETY AQe710 2008

GOGELES o (L)

étrzcgass:s
ﬁ

LASQI sartrv.sut AD=4C4 P00
sLASERS

LASTR SAFETY, (U AD-721 Og3
oLASERS

LASERS . (y) AD-718 421
oL ASERS

LOSS OF vI®[on FRON 10433 *17

HIgM INTENSITY LICHT, (W)

«FLASNAL I NDNESS

NCASURENENT oF REYINAL AD=702 B9
IMASE FOR LASER RLDTIATION [N RnESUS
NONKEY. .t U}




petfptusighy. o o e

-

URCLASSIF]
A N-50%

SLASERS

A RODEL FOR THE STyDY AD=~448 %04
OF RETINAL OAMAGE DUp TO LASER
RADIATION,(U)

*LASERS

OBSERVATIONS ON EAmLyY AD=628 ave
PATHOLOGIC EFFECTS OF £4OTIC [NJURY
TC THE RABBIY RETINA, A LIGNT AND
ELECTRON MICROSCOPIC STUDY, (V)
*RETINA

OCCUPATIONAL LASER AD=417 913
HAZAR. S~ A SURVEY OF THE
LITERATURE, (W) '

ALASERS

OCULAR HAZARDS OF THE Q. AD=731 412
SUITCNED ERBIUN LaSEr. () .
CRADIATIQN HAZARDS

OCU AR WAZARDS OF AD=378 24y
TRANSSCLERAL LASER RADIATIOM. 1.
SPECTRAL REFLECTION AHD
TRARSNISSION OF ThE scLERA CHNOROID
AND RETINA, (W)

*LASERS

DCULAR NAZARDS CF AD=406 147
TTRANSSCLERAL LASEr #aD1ATIONs 11
INTRAGCULAR INJURY pRroDUCED BY Rusy
AND NECOYRM{UM LAS:ERS, () .
SLASERS

OPHTHALMIC MAZARDS OF AD=g84 $22
PICROBAVE AND Lalrr
ENVIRONRENTS (U

N[ CRONAVES

PHQTOCOAGULATION A0=24% 393
PROOUCED BY & COMTAREXY LIGHT
SOURCE U

eEYE PIENENTS

PRELIRENARY AD=439 (22
CASERYAY!IONS ON DCuLaR EFFECTY oF
HiGu-PCRER, CONTIRUDOUS CC2 LASER
IRRAQIATION, t )

*LASERS

Tet
UNCLASSIPI¢O

£

PROBAUILITY aNALYSIS oF AD=ge7 194
QLUHLAR DAMAGE DUE TH La%gR
RADIATION THROUGH THE
ATHOSPHERE . (V)

SRAODIATION (NJURIES

RADIATION INJURIES aND AG=-73%2 #78
SICANESS, VOLUME l.ty!
SRADIATION [NJURIES

RELATIVE SENSITIVITY QFf ADe733 903
VARIOUS AREXAS OF TNE RETINA TO
CASER RADIATIONS(U)

eRETINA

RESEARCH ON OCULAR  Ape7p0 Y22
LASER THRESHOLUS. (W)

*LASERS

RETINAL OAMASE 8Y Q- AD=713 $11

SUITCHED RUBY LASER, (1)
*RADIATION INJURIES

XCTINAL DAMAGE FRON ADe718 210
REPEATED SURTHRESHOLD ZXPOSURES
USINS A RUBY LASER
PHOTOCOAGULATORL ()

eREYINA

TRE RETINAL PISNENT AD=-ay2 &4
CCRPITHELTUM, ¥o RADIATION .
THRESKRQLDE ASSOCIATED WITH THE %=
SWITCHED AuUdY LASER, (L)
SCOUMERENT RADIATION
: -y

TRIYINAD  PATROLOSY oOF AD~342 183

NEQOYMIUM AND RUBY LASEX ByugnS. (V)
eBUAKNS '

RUBY LASER ErrFECTS oM AQ-q3p 0847
OCULAR STRUCTUNES, 1 U

eYE

SKIN LESTON THREINOLD AD=ag3 71

YALLES Fom LASER RADIAYION AS
CORFARED wiTH SAFETY STARDARDS D)
o ASERS

SONE CFrECYS oF AD-gap 0%
NEODYRIUN LASER RADIATION UPON THE
HEADS OF DORS, itV

s A e

A e

R 2 e

ROV




R R —

P i

v ey ——

UKCLASSTF gD

sLASERS *XENON Lampg

508E Zrrgcys OF Rugy AD~g44 179
LASER IRRADIATION o PaT
PIRFGRNANCE.1U}

*RADICGBIOLGGY )

£

STyoY or OCULAR Efrgers AD~498 18
OF CHRONIC €xPOsuNE TO LASER
RADIAYION, (U

Y€

SuRrace renrrratukg AS AC~a38 947
A PARANETER IN £STInaT NG LASER

C INduRY THRESHOLDS, (4,

*LASERS

THEZNAL MODEL rOR ADe473 4l
RETINAL DawacE INDUCED &Y PyLsED
LASERS, ¢ii; )

SDURNS

THinsT LEVEL Rikine yuy AD=49)y *77
CONSUNPYIoN oF FLAVORED wATER:
EFFecrs ax SUBSEQyuENY
?l&f!%!hﬁi-tU§

STRIART

TRRISKOLD Lesiens AD~g89 33y
IM8uCep In PORCINF 9xin &Y (4°¥]
LASER iAﬂxafsﬁa.tu;

2BLANS

PR3 LrreEcTy é? al-y 3y %42
LasSen IRRAZIAYION DN THE 3KIN, (4,

sLasing

11 F113% REPONTY oM e AD=47; LYY

Finsr INTERRAY L3u,y, CONFERINCE ON
LASCS aP'LIClT{QNg -« PARIS, FRancy
i9=33 July jee7 MELD AT SALLg pU
ROND -~ pOINY 2B cHapry - KLvSeEs
1% TwE PaLass [ SLact. (v

SLASERS ‘
TRRLYE g sargry AD~48! voq
.’”0""”30’”? -
egvg
KENOK LamPs.  veLuse AD=Y03 ¢
fotiy

T-8
UNCLASS P e

$O0MexEN




U T T T e e T e T T T A R T R TR T T ey

UNCLASSIFIED
‘ Socu-ﬂz Clnsificaw !

COCUMENT COMTROL DATA-R& Ty

(Security clasailication of title, @7 nki PGy and indering annatation must Le antcred when the oversll repert in classified)

|
1 ORIGINATING AZTIVITY (Corpornte auther) iz MEPORY SECURMTY cLAtI#ICATION

DEFENSE DOCUMENTATION CFNTER UNCLASSIFIED

Cameregn Station 0 CROUP
Alexandria, Virginia 22314

% REPORY TITLE

LASER HAZARDS & SAFETY

4. DESCNISTIVE NOTRS (Type of repert and inelusive dntve)

| Bibliography (December 1961 - May 1971)
S, AUTHORS) (Firel name, middie initial, lari namc)

3. AEFORY OATE 74. TOTAL NO. OF PAGRS 75. NO. OF AEFS
August 1971 132 g7
0. CONTRACY OR GRANT NO. M. ORGCINATOR'S REPORY NUMBER(L
4 PROJECT NO. DDC-TAS-71-42
c. . g‘:‘:::;"ﬂonv NOQiS) (Any other numders the! may bs assigned
d. AD-729 830

10. DISTAIBUTION STATEMENT

Approved for public release; distribution unlimited.

1. SUPPLEMENTYARY NOTES 5. SPONSORING MILITARY ACTIVITY

19, ASBTRACTY

The references deal with the precautions employed, or suggested
while wor:ing with, and administering laser equipment. Hazards to
primates, and lower forms of 1ife are discussed.

Included are Corporate Author-Monitoring Agency, Suhject; and
Title indexes.

DD om.1473 UNCLASSIFIED

t KOV 08

curity Clasailication




NOT I CE

Thic bibiiography references primarily those technical
reports that evolv “rum research and development sponsored
by the Department of Defense (DoD). No effort is made to
include citations from either the npen literature or the
technical reports of non-DoD zgencies,

For specific information rege~“ing prices of documents
(hard copy or microform}, call 703-321-8560 or write to
National Technical Information Service (NTIS), 5258 Port
Royal Road, Springfield, Virginia 22151,

For 'nformation Cancerning Technical Content
of this BIBLIOGRAPHY coll
DDC-TAS 202 0X 4. 7206

P AT
Al ways order Tachnical Reports by AD-Number
L




AMPHIBIOUS OPERATIONS
ARC WELDING
 BIBLIOGRAPHY ON INFORMATION SCIENCES
\ CAPACITOR TECHNOLOGY
CARGO SHIFS
\ COLOR PHOTOGRAPHY
A COMPUTERS IN INFORMATION SCIENCES
§ COST EFFECTIVENESS ANALYSI3
ELECTRODEPOS!TION
FARADAY ROTATION
, GAS DETECTORS
A\ FIRE EXTINGUISHERS
% GROUND EFSECT MACHINES
HOLOGRAPHY
\ |GNEOUS ROCKS
A INFRARED PHOTOGRAPHY
A\ KRYPTON
% LASER COMMUNICATION SYSTEMS (11)
\ LIFE SUPPORT IN SPACE TRAVEL
LIQUID CRYSTAL
9 MANAGEMENT ENGINEERING
A MANAGEMENT INFORMATION SYSTEMS
& MERCURY LANPS
4 THE MOON
# NONEQUILIERIUM FLOW
f' NUCLEAR MAGNETIC RESONANCE
# OCEANOGRAPHY
§/ ON.LINE COMPUTER SYSTEMS
f§ PACKAGED CIRCUITS
PHOSPHATE COATINGS
PITOT TUBES
THE PLANET MARS
RADAR ANTENNAS
SEALS
SOLAR WIND
TANKERS
TECHNIQUES IN PLATING
USE OF COMPUTERS IN EDUCATION
WEATHER SATELLITES
WHITE PHOSPHORUS
XENON LAMPS

Unclassified




