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THTRODUCTICN

Tals ie & preliminary repert, and therefore, deve not give either
complete or fina) results ef the werk of the various projects, ie
information on the construction of the device is insladed in order thet
the classification may be kept to Secret Restricted Date,

MoeWs aeteneted as the Rete stot on 0 500 fect tomer sous
the comerof Manit Inland, Mawetek Atoll, at 0615129.3, May 31, 1956.
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MAINETOR OBSERVED WEATHER POR 9) MAY 1956
ERIE, DRFOQUTION TD 0615

Sea level Pressure ° 1009.1 mb

Pree Air Surface Teapereture .3°Y

Dew Point Tempersture 73.5°Y (et Budd 75,4°F)

Deletive Humidity 60.28 '

Surface Wind 100? at 12 bts; gusts to 15 kts

Visihhlity Over 10 miles "

ane

1/10 eumilue; basse getinated 1500 fest (ne tops reperted - catinsted te

be ah 3500-4000 fect appreniastely 10 miles east of station).

2/0 altewmmine; ‘bases estimated 19,000 fest; thin but queue (possibly

3000 fest thiek),

10/10 cirrectretus; basce eutinsted 30,000 fest; no tops reported(9/10

nemREST AVAILABLE COPY
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He shewere reported in Leena] area. Ia genera) appeared clear and exsepticn-

ally goed visibility. le hase apparest.

OP
Oocen Side: Wave heights 4.5 fect, peried 5 seconds, direction 070°.

Lageen Side: Weve heights lees then 1 fect.
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ni t reture Dew Peint

(Peat) ia (°C)
6,791 16.6 02.5
19,320 10.8 O74
10,630 0.3 ~07.8
14,b40 20.9 ~16.2

19,130 09.2 23.5
23,327 ~15.3 29.2

688 -14.1 -28.2

24,720 ~l6.4 -8.3

31,590 -%3.2 45.6
31,62 ~ja.d ahhh

40,480 56.3 u
45,900 68.2 "
54,070 78.7 x a

9462 -78.7 x -

37,611 76.0 x

59,363 64.6 x

O72 71.5 a

62,664 -Ti.1 u

65,617 62,7 u
67,580 $1.6 x

MMdhP ~bh.1 x
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Directian Speed Height Direeticn Speed
(Degrees) (Knote) (Fest) (Degrees)  (Knets)

100 ah 32,000 am 3
100 a 3a,000 250 3%
100 2x 35,000 a0 3
100 1s ,000 260 %
O70 7 36,000 270 32
090 u 40,000 mm 32
oeo OF 42,500 220 32
100 O7 45,000 200 3t
100 05 &7,500 280 2
080 Oh 50,000 a0 33
1090 0 52,500 280 be
ee oe 55,000 320 bY)
080 Oo 57,500 cao oe
O70 12 60,000 080 12
360 06 65,000 090 rs)
050 o3 70,000 1060 9
060 Bl 75,000 100 35
260 4B 00,000 100 63
260 15 8&5 ,000 090 69
250 17 90,000 090 &
250 19 9%,000 090 67
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TASK UNIT 3

DOO PROGRAMS

BEST AVAILABLE COPY

BL,Garon
CTu-3  

Progren & - Biomedical Effects Le Col C, W. Bankes

Progran 5 ~ Aircreft Structures COR M. RB. Dah)

Program 6 ~ Test of Service Equipment lt Col C. W. Bankes
and Materials

Program & ~ Thermal Radiation and Effects GDR A. H. Higgs

Maj. WwW. Cc. Linton

   

  
COPEDIDOE

-U-
SANZ" 2C 



. ri : 424
ed

wal
Project 4.1 - Flash Blininess - Colonel %. S. Fixott

    

     
   
   
   
   
   

   
   
   
   

      

   
   

     
   

     

           

    
   

OBJECTIVES

To gain information regamiing the behavior of lid reflexes under

the high 4lluminstion produced by atomic jevices; to further evaluate

the blink reflexes as a protective mechanism against chorioretinal

burns,

To gain information on shutter anid filter mechanisms for eye

protection against chorioretinal buns causet by atomic weapons of

warious types ani yields.

INSTRUMENTATION

The basic ins entation for thig shot was identical with that

  

   

 

usei for Lacrosse), (Cherokee) and (Zunt).

Because of failure to protuce lesions at previous!)releulated distances

in the earlie- events, permission vas obtained *o use four additional

exposure sites; TOM, (TRIAH, VAN and CHINIE"RC (AIVIN); vhioh are nearer

to ground sero than the original exposure facility at JAPTAN (DAVID).

While this change 414 not entirely succeei in bracketing the threshold

of burn protuction, it dii, however, produce a spectrum of burn severity

which otherwise would not have been obtaina'tle on any eingle shot.

Flectronic instrumentation and timing signale were employed only at the

station on JAPTAN (DAVID). ‘Tempora-y racks, holding ten rabbits each,

were used for each of the four forward sites, Animals placed in these

racks were used for blink reflex ant filter studies on’y.

mui
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Chorioretinal burns vere produced in 42 of 113 rabbits and 6 of 8

|



@ monkeys exposed to the flash of this shot. Leaions resulted st all

stations. Calculated caloric yields at the exposure sites ranged   
from inversely corresponmiing to distances of 2,7

to 8.1 statue miles,

Bo Re 3t 8

Blink reflex exposuves produced chorioretinal damage in 2] of 38

rabbits and 6 of 8 monkeys. Fwaluation of blink reflex time (in this

case, the time ani duration of eye exposure) awal‘.s appraisal of the

high speed photography of the animal eyes during the explosion.

Laboratory stuiies using increasingly powerful photoflash bulbs f

reveals a relatively constant blink reflex time of approximately 320

ms for rabtits ani monkeys and about 160 as for man. Using similar

blink reflex times and recognising the twofoli greater relative opening

of the rabbit pupil, earlier investigations estimated that the rabbit

ia susceptible to retinal burns at distances about 25 percent greater

than those equally harmful to man, Py analogy therefore, the pro-

duction of burns at 8,1 statue miles extrapolates to 6.5 miles for man.
—

 

As eviiencel by the data it was noted that emaller (and apparently

less severe) lesiona were encountered at increasing distances fros the

fireball, Detaiis of burn pathology must avait laboratory study which

Gannot be accomplished at the Pacific Proving Grounds. It is of interest

to observe that retinal heworrhaging in this exposure series was

associate! with what appears to be lesions of intermediate severity.

This is in contrast to the findings of previous investigators who noted

hemorrhaging in connection with the most severe burns. It may be that

et4itional information on the incidence of this reaction and/or other

AILABLE cOPY COPIED DOF
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phenomens may be significant in the development of « comprehensive

subjective grading system analogous to that used in the evaluation

of the cutaneous flash burns.

tter 3

Retinal burns were sustaine! ty 10 of 32 rabbits exposed behini

staggered shutters at JAPTAN (DAVID). According to preselected shutter

timing, two burns were produced during the initial 7-to-19 ms of the

weapon flash, Beth burns were located centrally in the rabbit eye

anit appeared almost pin-point 11 sise, These lesions, while definitely

minimal, were neverthelags discernible on a 24 hour re-check when they

were documented by fundue photography.

Since the {Ammer the first minimum is calculated as cecuring

at—it would seem that the burns vere produce! by the energy

of the first pulse alone. If true, this finding ‘ecomes of interest in

considering the time of closing “or protective shutters. The low in-

eiitence (12,5 percent) of burns during the first 50 as of the explosion

somewhat minimises the possibility of significant injury produced by

the first pulse. "

Stagger~i shutter exposu-es to the initial 60-to-25C ms of the

detonation caused bucns in ahout SO percent of animals exposed turing “yp

these intervals. The time to *h» second maximum is calculatedx

it is apparent that this group of animals were subjecte!, not only to

the energy of the first flash %.* also the greater portion of the second

pulse, Resolution of actual shutter speet in all cases is contingent

upon appraisal of the high spee! photography accomplished at the time

of the explosion, Y
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SHUTTER

In the delayed shutter exposures, 6 of 16 rabbits sustained

retinal burns, The lesions vere produced mostly in cases vhere the

exposure included the maximur or near maximum flux of the second pulse.

Increments of the flash beyoni 0.6 seconds did not produce burns in

this event.

sTupTss
Burne produced tehind filters at URIAH and VAN at 3.0 and 3,8

miles, respectively, were sixiler in sise anid appearance to blink

reflex lesions sustained on 7APTAN (DAVID) at distance from

ground sero, VYrom this it is inferred that the filters reduced the

Calorie jose and dose rate at URIAR and VAN to a level below that vhioh

could produce burns.

PROTECTIV? FIF“TRONIC SHUTTERS

These shutters were inoperative at H hour due to a fire in the

wiring circuit at Ho -4 minutes. With the grid mechanism fully open,

the shutter still reduces the incitent visible light by about 60 percent,

As a first approximation it {5 estimated that the energy reaching the 9
2

rabtit eye vas effectively reduced from @ about

au’. is of interest that no lesions vere produced in the animals

behind the protective shutters, Within the limits imposed by the yiel4

of the weapon and the blink re“lex timo, it would appear that the

“hresnaiy burn production ‘or this event lies veer

Ny

Wt BEST AVAILABLE COPY
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The blink reflex time for animals ani man ie not suffloientiy (

rapid to protect against the flash from an atomic detonation—
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yield. An alr burst of this sise at dam of a clear day (93 percent

atmospheric transmission) is sufficient te produce chorioretinal burns

a.monkeys ani rabbits =P.. man, At this

yield and these jistances the energy of the first 50 ms of the - "bp

detonation, and particularly that of the first pulse—

da of little significance in the production of burns. The highes:

incidence of turning securred in those animals whose eye exposu-e

inclujed the periol from 6C through 290 ms.

There is limited evilence that burns could be produced at s.mevhat

greater liatinces under Llentisal con‘itinnsa of exposure at the Pacific =

Proving Grounds, It is believei, however, that chorioretinal burning

assumes its greatest significance for the pilot ant air crevs at high

altitudes where specific abscrrtion effects by salt vater spray and

excessive mmidity are not factors of atmospheric attenuation, Aijditional

information is neete! on the spectrum of the atomic flash in order to

predict the distan-es at which burning is significant,

The rate of delivery of thermal energy 1s of prime importence in

the production of chorioretinal burns,

At near-threshold distir-es, filte-s -f the colors and densities

tested will prewant chorioretinal turns; at intermeifiate distances

these filters will reduce the inciience ani severity of the lesions.
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Preject §.3 - In-Plight participation of a B66 - R. W. Bachman

RCT

The primary objective of this test was to measure the gust

effect of a lov yiel? muclear weapon o a Ba668 aircraft in fMlirht.

TESTROMPYTATION

Instrumentation of the 3-66 for this shot consisted of 60

thermocouples ani 73 strair gages at 7 stations on the left wing,

9 thermocouples and 10 strain gages at 2 atations on the right

wing, 34 thermyevuples abc 23 elreiu gagee at 7 slaliows on Lhe left

stabilizer, and 9 thermocourles and 12 strain gages eat 3 stations on

the right stabilizer, plus 63 channels of correlating information.

ForLTs .

The Bét abo-te! thei- participation on FRIF, Pilot could not

get one ercine started Just prior to takengff time, The R€& vas back

in commission for the next cont, SEPOrr),

yt

”

BEST AVAILABLE
COPY

TOPIEDGOR
SAND A &®C 

‘]



429

 

aa -. 430

(exIE)

Project 5.4 - In-Flight Participation of a B-57E -

let It Harold M, Wells, Jr.

QRECTIVE

The objective of thie test was to measure the effects of a low

 

yield nuclear detonation of an in-flight B-5S7B aircraft weapons system.

INSTRUMENTATION

Out of 220 channels being recoriei, 10 data channels vere lost ’

for various reasons, They have been repaired, or replaced by spares.

AIRCRATT POETion Dt sPacr

The JB-S57B was flying at ean absolute altitude of 10,140 feet,

heeding 052° T in a tadl-on position et t,- Horizontal range to ground

wero et t, vas 3629 feet (aircraft travelling at 710 ft/sec). Aircraft

position at time of shoce arrival (4 4 12.56 seconds) has been deter-

mined to be 14,006 feet beyond ground sero. Heating seme as ty al-

titude 10,540 feet.

BESULTS »

Thermali Total thermal energy measureda

allowable lieit).

Gust; Total gust lost at time of shock arrival ves 60% of allow

able limit for the B-578.

Qveruressure; Peak overpressure ves wea. 4 # 12.6 eec.
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PYTHON (SRIF)

Project 5.5 - In-Flight Participation of an P-84-F - lst Lt R. F. Mitchell

OBIFrT IVE

Sideloads F-84F - The objective of this participation was to

atudy the dynamic response of fighter structure to anti-synmetric

blast loads.

SASTRIMENTATION

Waiter - Instrumentation of primary concern consiste! of 37

thermocouples located in the right flap, right aileron, right wing, ¥

right stabiliser and the engine inlet and outlet. Correlaetive

instrumentation consiste? of time sero fiducial signal, radioreter,

and calorimeters located at Sta. 3¢, bottomside of the fuselage.

Barley - The instrumentation consisted of strain gage bridges

located at Sta. 90 and 15° on left ani right wing; Sta. 365 on the

fuselage; Flt. Sta, 12 ard 35.5 on the left and right stabilizer and

W.L, 20 and 53 on the fin. The forementioned strain gage tridges

Fielded bending moment information, Structural responses vere related

to energy inputs with overpressure transducers located on a nose boom

and in the sides of the fuselage, A total of 100 channels of infor-

Bation were capable of being recoriel.

POSITION
The aircraft was flying at an abeclute altitude of 6,060 feet on

&n inbound heading of 050° 30' T at t,. The horisontal range and

offset were - 8,083 feet and 12,024 feet respectively. The shook sr-

rival position (at Hf 10.3 seconte) wes 6,060 feet altitude; 12,256

feet offset; and f 830 feet horisontal range, These positions vere very

close to the intended positions,

= COPY DU
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RESULTS oyNY

Thermal - Maxisum irradiance measured9:

Total thermal energy measured was  
Gust - 70€ design limit.¢p side fuselage bending.

Overpressure - a t H # 10.3 seconds.

Mut of the 100 channels recortei, there vere ? channels that

failed. In adiition, the tue fireball cameras were turned on too

early, consequert!y the film ran out before time rerr,

Participatiqn of Waiter (Capabilities F-%4") was not planned

for abi FT}.

yy
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Project 5.6 - In-Pligh> srticipation of en P-LOIA - Capt ¥.H. Levin

QBIECTIVE

The objective of Project $.6 is to determine the reaponses of an

ineflight F-lOlA aircraft to the thermal, blast and gust effects of a

nuclear detonation.

The aircraft was instrumented with radiometers, calorimeters and

Preamina tranducera tn mananee she theme) ani? blact nae

strain gages, thermocouples ani various other instruvents to measure

the aircraft responses to the inputs, For thie shot, the aircraft wae

positione? to theoretically receive 308 design limit distrituted up

load on the stabdlator based on the positioning yieli,

AIRCRAST POSITION IV SPACE

The alreraft was to fly a: 12,7O feet absslute on an inbound

heading cf A60°T at a TAS of 8X fps. It was planned that che af-craft

would be 7,Y° feet short of ground rero at T, with shock arrival

occurring 8.75 secovis later with the aircraft over ground zero. Actual

shot day position showed the aircraft to be 7,540 feet short of ground

Bero at T, with shook arriving 3.833 eeconds later with the aircraft

being 30 fet short of ground zero.

RESULTS
Damace: There vas no apparent tamage to the elrcraft,

Instrumentation: There was no apparent Jamage to the instru-

mentation. Of the 5C oscillograph reccrie? parameters, only three

positively 114 not produce date. One radiometer was hurneout prior

CONTE OOF
Sethe f, po   



ou
to flight time; one accelerometer was unreadable due to defocusing cf

its galwanometer ani one calorimeter, although functioning properly,

was not considered reliable jue to its large range ani omall deflection.

Three or four thermocouples my have been ~alfunctioning but, due to

the small temperature rises existing, it was impossible to definitely

deternine. "xcessive vibration of the photo panel again occurred at

shock arrival, rendering two frames (.125 sec) unreadable. All 26

gages functionat properly and no date was lost.

Gust Data: The aircraft experienced a multiple shook arrival

imiteating that it was arenye triple point path, “‘werpresasure

Measuned was about m.- the first shock, about half that on the

secomi shock 1.6 seconds lates, and half again om a@ third shock .25

seconis late. Gust resronse vas about 75% for torque an? 406 for

shear and benting, eomfirwineg the load iistribution encounteret on

) ACPOSST), Future positions will be revised to account for

SEha nev Inai distribution.

Therm) Data: 7herml response was again considerably less than

expected, A T of about 30°F was experierncet om the honeycomt surfaces.

Muclear Radiation: A reading __taken from the pilots
\

thinapredicted based on positioning yield,

General: “The participation was again successful from this pro

ject's standpoint. Gust resr<ses vere ganeral’y higher than creviously

experianced ami the data collected has thie far cormelate? evcellently

with previous data ani predtctiona,
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Project 5.7 - Thermal Flux and Albedo Measurements fror Aircraft -

tt, P. F. Harwerd

OBJFCTIVE

The objectiwa of this shot was to obtain thervmal flux and albedo

informtion of a nuclear detonation with airborne calorimeters, radio-~

meters, afri sixteen millimeter motion picture cameras,

INSTRORTATION
Instrumentation within *he purwlew of Project 5.7 which was ine

stallei in the 3-57 incluie! nineteen NRDL calorimeters and two VROL

raiiometers for measuring the direct and surface reflected thermal

radiation. These instruments possessed various fielis of view and

were suitably ‘iltare? to ottatn qualitative spectral tstribition

information, Six SSAP "~% cameras were utilized *o obtain photo-

vraphic overage of the fireball, the earth's surface, and of clouds

beneath tre aivcraft, Two :f the cameras oriented tawarde ground sero

were equipped with spectrosecoic attachrents to obtain continucus

spectra in the wisible rerio. Of the cther Swe tail position caneras,

one caters had e blue filter ini the othe- Ned a ret filter for the

purpose sf obtafning pictures at both extremes of the visibie region

of the spectrum, The’ remaining two cagevas were oriente! werticaly

for the mrpose of obtaining chotographic coverage of the earth's

surface ani of clouis beneath the eaircrefs,

Instrumentation installe: dn the 44 conaststed of the basic

twenty-one thermal instruments, and twelve cameras.

POSIT

@ Information of the position in space of seach aircraft fe contained

BEST AVAILASLE COPY
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in the postshot reports of the following projects: Project 5.3, B66

    
     

alroraft; and Project 5.4, B-57 afroraft.

RESULTS

Thermals The preliminary walur of tstal thermal input to the

aircraft obtained on Projnet 5,7 instrumentation ts fineluted fn the

postshot report of the apprcpriate croject Iniicat.4d above.

Fhotopraphic data: of the twenty cameras under the purview of

Project 5.7, twelve were not run at all because of ‘he abort of the

B64, Of the six cameras in the 357, the blue f!ltared taf) camera

suf‘ere? “ilm breakage an! chtalnet no pictures. “his fils was dee

stroyet, Apparcaitly reas-na*ly foot results were obtained with the

remaining five oancras, The two cameras equipped with the spectra

scopic attachment which were located in the "GM Parry phote tower

also apparently obtaine! oc-4 results,

elm Summary:

Surber of Number f Mumber of Sumber of
Magarines Loaijed Magazines Mun Magazines “or Analysis Mararines Destroyed

25 8 7 13

BEST AVAILABLE COPY
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Project 5.9 - Weapon Fffects on Missile Structures ani Materials -

tt C. J. Cosensa

ESTIYE

The ultimate objective of this test is to determine the vul-

nerability of certain ballistic missile structures end materiale

to a nuclear fireball. The immediate objective is a determination of

the amount of material vaporised from the surfece of an object exposed

within a fireball and the variation of this material loss with shape,

orientetion, range, ari “he type of material involvei, Purther, an

attempt is being made to seagure various phenomone oceuring within a

fireball by watious methots of instrumentation.

JNSTRUMENTATICN

Six specimens were equipped with minature tape recorders. Bach

instrument recorde’ six date channele as well as two timing channels.

The data being measured consiste? of specimen tempereture and acoelerations,

and the rate of vaporisation of the surface material. In addition, many

Gpecimens contained mechanical devices for obtaining measurements of

peak. overpressure within the fireball ant time histories of the specines

eocelerations. BEST AVAILABLE COPY
BESULI3

No remulte are available at this time. The raiiation level of the

Pecovery area is so high that no specimens have been retrieved. Aerial

photographs have been taken to preserve ‘any evidence of the -metration

of the specimens into tha ground. The photographe will be used later

to aid the recovery effort,

COPIED/DOF
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Project 6.1 = Accurate Location of an Flectromagnetic Pulse Source -

F. A. Lewis

QBSPCTIVE

To utilise the electromagnetic signal originating from nuclear

weapon detonation to determine ground sero of detonation. Secondarily

to obtain the yield data that is available in the bomb pulse.

PRNCyNITAP

Looation of ground sero is made by use of an inverse Loran prin-

ciple. The exact time the bomb pulse is raceivei at various stations

is recorded, The exact time difference in receipt of the electromag-

netic pulse between two stations wil] he used to determine a hyper

bolic curve which rune through ground sero, The point of intersection

of two or morc curves determines groum! sero.

There are two systems. One of the systems is mown as the long

base line system and the other, the short base line system, fach

system has tvo sets of stations. The long base line has one set of

stations located in the Havailan Telands (Midway, Palmyra, and Maul)

with synchronising antenna station at Haiku, Maui, and the cther set

of stations in the States (Harlingen, Texas; Blytheville, Arkansas;

Kinross, Michigan ani Rowe, New York) with synchronising antenne

atation at Cape Fear,-North Carolina, The short base lines have one

set of stations located in the Hawaiian area (Kona, Reweiil; Papa, Hawaii;

ant fet Ail}, Maul) the other set in California (Pittsburg, Woodland, and

Maryville).

RESULTS BEST AV

Short base line,

AILABLE COPY 
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Maveii. Kona net all stations received and recoried electro-

magnetic pulse emanating from bomb detonation,

California, Woodland net all stations received and recorded

electromagnetic pulse emanating from bomb detonation.

Long base line.

Hawaii. Lahaina net all stations received ani recorded electro-

magnetic pulee emanating from bamb detonation.

Stateside. Harlingen AFB Texas net all stations received and

recorded electromagnetic pulse emanating from detonation.

Griffies APB New York reports equipment failure.

CONS

Wo conclusions can be made until further information is received

from data reduction an! interpretation.
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Project 6.3 - Effects of’Atomic Explosion on the Ionosphere -

M. Hawn

QBIFCT

The objective of Proja-t 6.3 1a to obtain data on the effecte

of high yield nuclear explosions on the Ionosphere. Principally,

to investigate the area of absorption, probably due to the high

altitude radioactive particles, ami to stuly the effest of orien

tation relative to the earth's magnetic field on F2 layer effects,

INSTRUMPNTAT [ON

The system comprises:

Two Ionosphere recorders, type Co2, operating on pulse trens-

mission, instelhked in ¢ ton trailer vans, one located at Rongerik

Atoll anid one Lona’ ai a? Koante tn the Carvine Islents,

One Ionosphere recorier, type “-3, cperating on pulse tranamission,

installed in a C-97 plane base] at Miive’.ok Island.

Detaiie! Jeserip-don:

Tonosphere recorier site (~ongerix Atoll)

site (Xusaie)

AN/CPQ-", type Ca2 Jonosphere re-ories with a power output of

10 KW peak pulse alternately transmitting ant receiving automatically

over the ranve of frequencies from 1 to 25 megacycies. This equipment

measures ani recoris at vertioal incidence the virtual heigit and cri-

tical frequencias of fonizad regions of the upper atmosphere.

A 600 ohm multip.e wire entenna jJesigned and erected, so that the

Alrection of maximum intensity of radiation will be at the desired

vertical @ngia over all of the operating fraquency range “rom 1 to 23

BEST AVAILABLE COPY canevtey
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mogacycles, The tranamitting and receiving antennas and the

ground plane were in mutual porpeniicwar planes with the plane

of the tranemitticy antennas o-fonte! 52 dagrees to the faat of

Magnetic Nowt',

Tonosphere recorier site (5-97 airplane!

Same as for Kongerik and Susaie, except that a C-3 Iono-

“phere recomier vas usai, This reco-ter is tha same as the

C-2, except for a few modifications eni improvemerte.

The transmitting antenca in the C-97 was a single wire telta

fastened to the Isteral extremitics ~f the tal! assembly,

OPPRAT ION

Ground stations at Ronperik ant Kusaie, using 15 secor’ sveep

sperated on noma? 74 hour schedule, $ sveeps par hour.

Airborne Station °-77: Tii not participate in this test.

Aisplane was at “Yickar AFR fo- 200 heur maictenanes cheek.

anes

Ttations at both Pongerix ant Fucale operated successful?

during this test, C.-T alrtorne station 11} not partictpate.

“here wera no noticeatte effeets on the Tonosphere from thie

Rest,

BEST AVAILABLE COP
Y
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Project 6,5 - Analysis ofFiectromagnetic Pulse Produced by Muclear

Explosions - C. J. Ong

QBS

The objective of Project 6.5 4s to obtain waveforms of the

electromagnetic radiation for all the detonations during Operstion

RFDWING. This data is to be used in connection with a continuing

study relating the weveform parameters to the height end yield of

the detcnation,

JASTROMENT

Two identical stetions are used to recor data, one at Eniwetok

and one et Kwajalein,

The instrumentation consists of a vide-band receiver with

Separate outputs connected to each of the three oacillosccpes, Mounted

on each oscilloscope is a Polaroid Lend Camera for recoriing the tran-

sient display.

RESULTS
Station A: FEnivetok

Data was recorded on all cacilloscopes. The predicted f4eld

and the measured fieli strength wes

The waveforms are good ani shoals proviie! data

_— BEST AVAILABLE COPY
Station Br Kwajalein

Data was recorded on all oscilloscopes. The preiictei field ray

strength was and the measured field strengths
s whe

The recordei vave forms were of good quality and
4

‘should provite data,

Cootuot

grNuik So 
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CONCLUSIONS

Pommina*ion of the preiictel *ieli strengths ani the measured

fieli strengths show thst the fiel? strangth is evidently atten-

uated exponentially and ia not a linear relationship.

All date has been forwariei to “wans Signal Laboratory for

final analysis.

BEST AVAILABLE COPY
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Project 8.5 - Airborne High Resolution Spectral Analysis - R, 2irkind

OBJECTIVE

To determine the spectral characteristics of the radiant pover

of an sirburst fireball prior to its being shooked by the reflected

wave,

INSTRUMENTATION
The spectral distribution of the radiant power is obtainei

foom 2 sedicm Guarts Nilge: spectrometer, Be spectrum is sespled

in narrow bands by photocells in the visible region and PbS cells

in the infra-red, The electrical signal is then recorded on an

Ampex 814 tape recorder, with a resolution tine of 150 ~« sec. The

transmission measurement is accomplishei by beaming a pulsed light

signal of known output ani spectral distribution from ea fixed point

on the grouni towards the aircraft. The attenuated beam is received

by a datector in the afireraft and recormie! on a Helland recorier.

The detector consista of two filtere! photomultiplier tubes sampling

two spectral regions, (1) .3-.55 microns and (2) .6-1,05 mtcrons.

In addition, a quarts filtered calorimeter, 22 degrees fieli of viev,

de utilisel to measure the approximate raiiant exposure receivei at

the spectrometer. ILABLE COPY

iromzs BEST AVA
The aircraft was loanted at the desired posi<ion, namely 22,000

feet absolute, directly over ground sero at T,, during the entire

length of the thermal pulse.

The spectrometer operated normally and to date good data has been

obtained on 1° channels
. 7
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The tranamission measunements vere carried out successfully

to H -6.5 seconis, The latter corresponis to the last available

light pulse as the lipht source was extinguished on the H-5

second signal. '

RISCUSSION

The thermel data appears to be very interesting, in particular,

in the infra-red region; thit is, the duration of the thermal pulse

was about 5 seconis as compare’ to the blue region which had a du-

Tatiua of avour 2.5-3 seconds, This difference has not appeared on

broad band calorimeters as their sensitivity is considerably lower

than that of the spectrometer system employed here. Further, this

lends credence to the theory that the hot shocked gases within the

fireball at later times are still oapable of emitting significant

amounts of ratiation in infra-rel regions of 1-3 aicrons.

ABLE COPY
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PART III

TASK UNIT 1

LASL PROGRAMS

. BEST

‘eTRyu
Keith Boyer’
Advisory Group

Pregram 10 ~ Therma) Radiation and Hydrodynamics

Program 11 - Radiochenistry

Program 12 ~ External Beutron Measurement and
‘High Energy Games Meagurenent

Pregran 13 - Piseion Reaction Measurements

Pregrem 15 - Photo-Physics

Program 16 ~ Physice & Electronics & Reaction
History

Progren 19 - Muclear Vulneredility

~ 36 -
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Project 10.1 ~ Fireball fydrotynamics - J. FP. Mullaney

L. N. Blumberg

oy
The yield of the (F=1e), computed on the basis of dia-

X
meter - time data from nine Fast ilms, is recommended to be

The three methods cf computation employed are based on PFquation

17 (Chapter 5, LA 1921) as iiscussed in ROP-12,. The integral fore

of Fquation 17 1e consistent with pre-Teapot radiochemistry; the dif-

ferential forw 4s based on the yield of King shot ae 540 KT; ani the

Mach number scaling method utilizes TEM nrotlem M and Castle data

normalized to 1 KT by D, Seacord and T. Snyder. The Bethe-Puchs mass

treatacnt wes employed in all methods with a total weight-

pounds included. ,

Results obtained from phot> stations at Party Pilreai, and Mack

Are presente? in Table 10.1-1, A yield i. also obtained by

the inteapral method from two heavily foget Runit filma. Inclusion

of thie result will not afgnificantly effect the quote! yield.

The effe-t on the yield of incluiing various amounts of mass ie

shown in Table 19.1-2. All items wit!‘n the noted distanceof the

center of the bomb were lis‘-i, ani their mass ani position entered

_ into the mass treatment,

Le COPYpest AVAILAS
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TABLE 10.1-1

Yield (4n €T)   

   
Photo Station Integral Method Differential Method Scaling

Parry (3 films) S

x & &Mack (3 films) Ps 3” oo”

Piireai (3 films) 9 9 9

TABLF 19,1-2

Radius of Sphere Weight Included in Sphere Yield
Assumed Vaporised

Meters Pounds Kilotoas
 

g € ¢

It appears from the rate of chang> of yield with weight that the effact

of masse heyond 7 meters from the conter of the bomb is not significantly

large.
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Projeet 10.2 - TimenofANDivad ~ J. F. Mullaney

The ts arrival method was employed to estimate the yiel:. of

the ERIE) through wee of hand-held stop watches at Station

iste,Parry Island, The shock wave wae heard clearly, and there was

almost exact agreement in time interval as measured by several edser~

vers. The time of arrival at the microbarograph station of Project

32.1 at Rniwetok Island was aleo noted by Carter Broylee (Sandia).

The times of arrival and ranges of these stations are given in Table

0.21.

The weather conditions of interest, as ebeerved at Eni: at shot

wean: BEST AVAILABLE COP
Preesurp: 1,009.1 sb

Temperature: 80.3°F, relative humidity 80.2%

Whad: 12 knots fram 100°, with guste to 15.

The sound velecity caleulated using the expression 1.4 prpseure/density

is 1145 feet per second. A wind of 12 knota frem 100° adds 57 feet to

the air path between Ground Zere and the Enivetok station, and 228 feet

te the path to Station 1518. The shock wave epeed (still slightly above

cownd epeed) in the last third of the path to Bniwetek is then:

(TaaTR2(elias= 1147 fpe
) - oh

The sound speed 1145 fpe ie in good agreement with this figure, and ie weed

in getting the yield estimates in Table 10.2-1.

As was indlested in the report on LACROSSE, an empirical reflection De

faster of 1.6 seems appropriste for & land-based surface shot. The,

(ERIE) was not a surfece shot but was fired on a 300-ft. tower, Dr.

Seasord, Jr., and Carter Broyles point out that in the ease of a tewer

shot, the reflection factor should not be applied in calculating the treverse

. orn “ft
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time for the first few hundred feet (about 500 feet in this case), and

then fer several hundred feet, the increase in shook velocity sccompany~

ing Nach stem formation mast be considered; for the remainder of the

path, the reflection factor is used. When the path length in great, there

is no advantage in using this involved procedure, owing to the wcertainty

apout the reflection factor, Yields ebtained using reflection factors

of 2 and of 1.6 over the entire path length are given in Table 10.21.

TABLE 10,2-1

YIELD, KILOTONS) YIELD, KILOTONS
Range Arrival Tine Meret Pastor Refleetion Pastor

 

 

rr]

Parry 8,593. 1739 49) ss é©

Baie 12,727 eT? 23 . XS <
verage
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Project 11.1 = Rattochemical Analysis - “, Cowan

oN)

The Tission yields are as follows:
~

XN

$

The muggestei dest value is ’

Add—_—_— Datector date are

not yet avweilabdle, Captura to fiasion ratio {¢

BEST AVAILABLE COPY
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Project 11.2 ~ Sampling - 8, ¥, Plank

(P, FP. Moore)

SOLENT
Four Pefl, and two B-57.Wpe airerafy equipped for aloud sampling

as described in the Report were used om this mission, The

P-8 aireraft were designated by the code name Tiger, the 5-57 airoreft

that were used for sampling was given the code neme of Hotshot and the

other B57, which was used as the control aircraft, was Cassidy.

WEATHER
Predicted and observed wind sheere ware very high, on the order of e

200 to 300 degrees and 8 to 10 knots in velocity difference per 5,000 (

feet change in altitude, Cload scver consisted of about 3/8 scattered

altocetratas from 18,000 to 20,000 feet, but this did act intrude on

the bomb eleud or interfere vith viseal penstretion af the sampling
targe 7 Sake

aura BEST AVAILABLE COPYOS

Tae alow! rove in « straight oolwm rueching « top altitade af

32,000 feet tm lees then 10 mimtes, The eleud began to break up

repay under the influence of the strong direction) wind shears

althoagh velecitics vere lov ensugh vo that the aloud did act break

ime separate pieces for a considereble tims, but instead stretehed

out inte a leng, very thin epirel shape, wrtil about 1) hours after

baret time, when the arus ef the spiral started te break apart and

Spread cat into emall thin streta. The alow! was of a very prumcunced

‘wed eolor at all times, whieh was ef great aid in leeating the long,

thin steings of the clead in which sampling peustreticns were més,
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efter they were removed from the alroreft. This discrepancy was sot

e large enough to be serious ani was compensated in any event by slightly

larger dosages taken by most of the sampling aircraft. The ratios of

in-cloud dosage to final dosage and integron to film badge readings vere

entirely consistent with those encountered on past operations.

Hotshot
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View of Erie cloud during sampling operations looking north
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Project 12.1 - Threshold Detectors - W. Biggers
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Project 12.2 - Phonex - D. Phillips

The phonex experiment as described in OREEWHOUSE Report WT-68 wae “9

performed at two nuclear explosions during Operetion REDWING. At=

(BRIE) shot there were two stations (300 yds, and 600 yds. from ground

sere) looking through holes in the J-13 shield, Two stations (450 yds

end 750 yds.) were eliminated a few days before shot time. The reason

fer thie wes the danger of lip scattering by nydrogen in the concrete

and pareffin shield as pointed out by Louls Rosen.

Te alleviate this situation, the aperture through the shield was

reduced using heavy material. In the case of the 300 yd. station, the

line of sight passed along a 3" I.D. transite pipe through the shield.

Thie pipe was lined with steel tubing 22" long, 2" 1.D., and 3” wall

thickness, The lines of sight to the other stations all passed through

an opening of rectangnlsr cross section about 8" x 10", Two steel

tabes approximetely 30° long, 2/" 1.9., 2" wall were cut and hard sold-

ered tegether in euch a way that one could be placed along the line of

aight to the 600 yd. station and the other along the J-13 line. The

rest ef the space through the rectangular aperture ws filled by packe-

ing it with about 130 lbs of leac wool, This eliminated the lines of

sicht to the 450 yd. and 750 yd. stations. However, it should have

materially reduced the number of neutrons scattered through emall angles

by hydrogen and them passing along the line to the 300 yd. and 600 yd,

etationas.

Both etations were heavily sand bagced, particulirly the near

etation, At this station, extre shielding in the form of lead wool was

placed on top of the collimator and in front of the forward blast plate,

BEST AVAILABLE COPY cnetOt
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The total thickness of lead a top of the collimator was probably lees

than 1". The lines of sight through the blast plete were protected by

12" 1,D, pipe about 8° long wuded to the front of the plate. Around

these pipes lead wool was packed to a thickness of about 4". The front,

tep, and sides of the collimator were protected by several layers of

sand bags.

The 300 yd station contained three phonex cameras having polysthy-

lene radiators 0,001", 0.0025", and 0,003" thick. Ilford nuclear eml-

sien plates were used at the rear smal) angle positions only. The four

plates in each camera were as follows: 3004C2, 200~C2, OOAE], and

200AB.

The cameras at the 600 yd. station were similar except for one.

Instead of a 0.003" polyethylene rediator at the front of the camera, a

Geuteropareffin rediator wes used at the rear. This camere wes used by

Lowis Eosen to look for the angular distribution of protons from the

photodisintegration of the deuteron.

Cameras were recovered from the 600 yd. station sbout mid-afternoon

of En~day, Development of the plates fran Rosen's eamera and from the

0.0025" radiator camera was strrted immediately. The C2 emulsions gave

good readable plates reasonably free of background. The BE) emulsions,

Q@lthough showing leas background, do not show at all well the beginnings

of proton tracks whose energies are greater than about 10 or 12 nev.

Two hundred and eighty-one tracks were neasured on one of the C2

plates by Louis Rosen. The resulte of this analysis are show in Table

122-1 and the neutron energy spectrum extrapolated back to the outeide

of the beab is show in Meg. 12,2-1,

The cameras from the 300 yd. station were recovered three days

later. ~Eerr “37%
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Development was started immediately on the plates from two of these

   
  
   

    

   
  

  

cameras plus the plates from the third camera fron the 600 yd. station.

Toe C2 emlsione were too dark to be read and the £) plates, though

probably readable, are practically eseless for the high energy end of

the spectrum.

It should be emphasised that these date are preliminary, Attention

ids called to the number of tracks recorded for each half mev energy inter-

val as shown in the table,

We wish to thank J. i117, R. Newean and R. Blossom for their ase-

istance in making last minute changes. lso we would like to state our

appreciation of the cooperation which we have received from Buddy 3cbuts

and the other machinists.
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Project 13.1 — Measurement of Alpha enti Boost - H. Grier

J. Malik

oo

   

   

    

   

  
  

   

The records obtained were poor ~ a large amount of hash, sttrituted

to inductive blocking coniensers used in the detectors mde cover half

of the traces unreadable. Those records vhich vere usatle had a rather

ownl) dynanic range ind resultei in rather wide scatter in the data

points and did not permit an accurate time-tie. Bnougb data vere obtained

to make a time-tied splice of the data over essentially the full dynanie

range encompassed,

A total of ten detectors were used - two of Neher’s photomltiplier

detectors to cover the early part of the curve and eight of BG&G's phote- .

Cel) detectors, The detectors used to measure the boost region were

woo
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Table 13,1<2 is a summary of the data obtained in the region

prior to boost, The indicator mumbering convention lists the detector —

number in the tens position and the scope number in the units position

(1 fe BOMG - 3343, 2 ie K-1421, 3 1s £1409). The conversion fram

Poentgens to neutrons DELETED

through use of Watt's Progran 5 code (LA~198@4) considering all neutrons

equivalent ani taking DELETED (Taig

ds the same proo-dure used by Watt). Pirst-ormier least equare fits te

the deta were made by Goodwin (J-13) and Harper (T~1) and are listed

together with walues obtained by "O46's graphical base-line and

difference methods,

The data obtained are shown in Pigs 13.]-1 thru 13.1-6. The data

shown in Pi-. 13,1-6 are probably not relevent and are shown only to

indicate dynamic range and was not the only limiting factor to explain :

the loss of boost data,

BEST AVAILABLE COPY

oo

cor.”ml

SANDS:

   
522



(PATE)

TABLE 13.1-1
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TABLE 13.1-1 (Contd)

DISTANCE NFUTRONS/ 4 MIN Q max ise)
INpiIcatoR (OFTERS) ROENTGEN mEUT/SEC weor/stC BLL. <DIPP &L.S. ac ;
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1Veer)
e Project 13.3 = ENS Monitoring - D. Henry

J. Malik

 

   
  

 

  Monitoring of the S-units used to detonate the Jevise wag  

 

performed by Sandia (D. Henry) using their microwave telemetering   
  

 

  
Results of their measurements are:

 

oysteas.
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Project 15.1 - BOLO FIOTOGRAPHY - H. Grier
D. FP. Seacerd

    
   

   

   

Cals, TES

A tebel of eleven ksstasn films irem four éta‘icas (Tarzz, Baait, Mack, ate2

Petetat) give un everce ried ofEDto tare ine tran Met

wereexpecsd te greater than 10,000 B; but images were cbtained through urleetive

proseasing.

Alshengh a relatively large sectter existe in the film dsta fres 0 given
ation, there ic ne aystenstic error attributable te mes effect. Ths average (

yielgs per station are cemparedle for the clese-in stations, but the Parry

ts bigher, being tnflaenced by two files whieh give yields grester thenES”
Taking inte cenaideretieon the randen seatter, it is that the

BEBooeen

maa

Pour Ihangueters operated wacossefully at the centre] peist giving readings

  

 

fren these readings using the fermils WS 0.10, .
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The thin Pamatemic I film werted quite well in the radiation field of the

wanker, The film shows about 3 or 4 rosutgens total dose. Unfortunately, the
coler film hed no cooler ealibration am it and therefore the degree of coloring
ef the fireball will aot be mown, Development ef the Panatomic I film was 29
wimetes in the Berry developer BO7B and the eoler file ws preceseed 5 uimtes

in D=76,

All the cameras operated to girs excellent remite, DELETED
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Project 16,3 = Electromamnetic “earirements - R, FE, rartridge

<>
rorathe electroms netic recording system was directed crimerily

at measuring alpha. Sufficient coverage was provided to record seven jener-       
     

      

                

     

ations on two Kosei soopes, each backed up by a linear soope, Sufficient gain

was provided to deflect the most sensitive scopes one-half acale witt a ficld

strength of one millivclt per meter. A relatively narrow-band antenna vas  
used, centered at 75 M.°.  

A high radio moise background required reducing the gain by a factor of

The exponential

form of the signal was masked by sevare interference, predominantly mesr SC

four just before the ahot to prevent continous triggering.  

  M,C, This probably was tre Lookout Mountain voice countdown transmitter on

49.5 M.S,

The time interval system was operated as a dry run for two-stage devices,

All scopes functioned correctly.
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Project 19.1 - Nuclear Vulnerability ~ Lew Allen,.Jr.

The purpose of this experiment was to investigate the damaging

effecte of neutron heating incurred when an atomic weapon is exposed

to the neutron flux froe an atomic explosion. The experimental lay-

out was as follower DELETED
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Neutron fluxes vere measured at each of the tvo locations with

the assistance of Pro!. 2.51. Preliminary study of these meagure-

mente intloate that the flux of high energy neutrons (greeter than 1

Mev) was less than wes anticipated.

Thetreasons for the discrepancies between the pretictions and

the observed results have scot yet been determine! ani sust await a

Getailed analysie of the experimental information.
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Project 19.2 = BATS - Lew Allen, Jr.

The purpose of the experiment was to investigate certain

feature of the proposal kmowns as BATS which had been described in

Los Alamos T-Division Report, T-793. Minespneres vere nmg fron

booma at the 250 ft. level of the wat. tower. These spheres

consisted of a graphite layer, 2 é. in outer diameter which enclosed

a steel ball, 8 inches in outer diameter, at the center of which was

a sphere consiating of a sample of the blanket material 2 inches in

diameter. The sample consistei of g-aphite containing 1° in amount

equivalent to about Lic In addition p35 was added in eonces-
$00°

tration vhich varied from sample to semple such that the most cos-

centrate! sample contained 0235 in amount equivalent to about 200°

It was expected that the steel spheres could be recovered after

the shot whereupon an analysis of the sample it contained vould re

veal waluable information regarding the production of tritium under

the conditions of high neutron flux, low tritium cencentration, and

the high temperature cause’ by energy released from the 7735 in the

sample, An initial recovery attempt vas made one month after the

shot, Due to the high radiation levels still present only one sphere

was recoveres, this one was returned to los Alamos for disasserbtly

end analysis. It is anticipated that the remaining spheres can be

Pecovere’ on about plus two months,
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Project 31.1 = Micrebaregraph - W, A, Custafoen

The purpose of tale project was te measure winds in osone layer

ef the atmosphere, This was accomplished by measuring at several sites

the arrival times of the shock weve reflected frem the escne laver.

Five sites were operated: Ujelang, Wethe, Rongerik, Bikini, and Eniwetok,

At each site two stations were eperated about one mile apart. The differ-

ance in arrival times gives the angle of incidence of the shock and infor

mation from several stations may be combined te give the winds.

CaPED) cect snot resorta ware cbtatned fron al» tatime
bat no temperature and wind vectors are yet evallable.

BEST AVAILABLE COPY

 



aa 495

BST| CJTF SEVEN (B.H. Manlen)

24 - DCEM, JTF SEVEN (W.E, Ogle)

3A = CTG 7.1 (6.1L. Pelt)

bA ~ D/UCRL, TO 7.1 (G.W. Johnson)

SA = D/DOD, TO 7.1 (LLL. Woodard)

6,7A ~ TMA, USARC (A.D. Stardird)

6,9 - Caief APSWP (A.B. Luadeeke)

101A = Report Librery, LASL

15-194 - UCRL (H. York) :

20m2hA = Field Command, AFSMP (F. 0*Beirne)

25-294 - Sandia Corp (R.A. Bios)

SOA = ALOO, USAC (J.B. Reeves)
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