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BOMETOS OBSERVED WEATHER POR 3) MAY 1986
EXIE. DRTCMATION TDME 0613
Ses level Pressure ¢ 1009.1
7res ALr Surfase Tespersture O.’.'
Dov Pednt Tempersture 7.5 (vt B> 75.4%)
Balative Mumidity .2 :
Surfese Wind 200° ot 12 Msj gusts to 15 ks
YiadMlity Over 10 mdlse :
S

V10 exmine; bases getimated 1500 fost (me tepe reperted - cotimsted to
be st 35004000 fest apprexisstely 10 miles east of statim).

2/10 altesmmine; ‘bases estimated 19,000 fest; thin but qyaque (pessidly
3000 fest thiek),

1Y/10 eirrestretus; bases estimsted 30,000 fest; ne Leps reperted (9/10
e BEST AVAILABLE COPY
AR

Be shoawnrs roported in letal ares. Ia gemarel appeared cloar sad emseption-
ally goed visiMility. Be hase apparest.
EAR O A

Oveen Side: Wave beights 4.5 foet, paried 5 seecnds, directiss 0%°,

lagom 2ide1 Wave heights lees than 1 feek.
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DT SOWEING (X017008) SANDIA RC
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1000 €0 2%, n.é
50 h,%0 17.3 09.7




Pressure H T reture Pednt
vars) (Poot) %) (°c)
7% 6,791 16,8 02.5
700 10,310 10.8 =07.b
én 10,6% 0.3 -07.8
m u,w ‘mo’ "16.2
$00 19,13 =09.2 -23.5
m 3.327 -u., -”.2
AL » -4.1 -28,2
&0 2,720 «16,4 «30.J
3@ ’1"” ’”oz “’06
m ’1.“ .“01 “6.‘
00 40,480 =56.3 ]
150 44,%00 48,2 |
m “.m -73-7 | v
” .“2 '7‘.7 | -
o 57.611 ‘7‘.0 '
“ ’,.m «.. .
73 .m -71-5 | |
“ 62'& 'n.l .
55 65,817 £2,7 |
50 67,580 £1.6 X
-] 896 ~54.0 X
b7 9%, M9 =hh,1 |
Lo el BRGNP Co¥
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~MOES ALY (0\7002)
Heignt Direction Speed . Helight Direetiom Speed
(Post) (Degrees) {Knots) (Pest)  (Dagrees) (Roets)
1,000 100 2 32,000 260 3
2,000 100 a 34,000 250 %
3,000 100 2 35,000 a0 »
4,000 100 18 ,000 260 3%
5,000 090 17 38,000 0 32
6,000 090 VY 40,000 280 »
7,000 080 o9 42,500 80 32
8,000 100 o7 45,000 240 n
9,000 100 05 47,500 280 a8
10,4000 080 Qb 50,000 80 3
12,000 100 05 52,500 /0 n
14,000 0% o8 $5,000 3 16
16,000 080 09 57,500 o0 (¢
18,000 o 12 60,000 080 10
20,000 360 06 65,000 090 o)
22,000 050 0 70,000 100 29
24,000 0b0 1 75,000 100 3
25,000 260 p&) 80,000 100 3}
26,000 260 15 85,000 0% 69
28,000 250 17 90,000 0% 6
30,000 250 19 94,000 090 87
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Project 4.1 - Flash Blindness - Colonel %. S, Fixott

OBJ¥CT IVES

To gain information regariing the hehavior of 1id reflexes under
the high 4llumination produced by stomic 1evices; to further evaluate
the blink reflexss as s protective mechanism against chorioretinal
burns,

To gain informaticn on shutter andi filter mechanisms for eye
protection against chorioretinal bumms causet! by atomic weapons of
wvarious types ani ylelds,

INSTRUMENTATION

The basic ins entation for this shot was {dentical with that

usei for lacrosse), {Cherckes) and {zuni).

Because of feilure to produce lesicns at p:'eﬂmxsl;gu)lm:lntod distances
in the earlie- events, permission vas obtainel *5 use fouradiitional
exposure sites; TOM, TRIAH, VAN and CRINIE™RC (AIVIN); vhioh are nearer
to ground sero than the original exposure facility at JAPTAN (DAVID).
While this change 1141 not entirely susceei in bracketing the threshold
of burn production, it di4, howsver, produce a spectrum of burn severity
wvhich otherwise would not have been obtaina*le on any single shot.
Flectronic instrumentatisn ani timing signals wers employed only at the
lutim_&‘on JAPTAN (DAVID). Tempora-y racks, holding ten rabbits sach,
wvere used for each of the four forvari sites, Animals placed in these

racks vere used for blink reflex ani filter studies only,

mes  pegT AVAILABLE COPY
General ‘
Chorioretinal burns vere produced in 42 of 113 rabbits and 6 of 8

i
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monkeys exposed {0 the flash of this shot. Leaions resulted at all

statioms. Calculated,caloric ylelds at the exposure sites ranged

from inversely corresponiing to distances of 2,7
to 8.1 statue miles,

) 9§ Re 3t 8

Blink reflex exposuraes produced chorioretinal damage in 21 of 38
rabbits and 6 of 8 monkeys. Twvalustion of blink reflex time (in this
case, the time an! duration of eye exposure) awai‘s appraisal of the
high speed photography of the animal eyes during the explosion,

laboratory stuiies using increasingly povcrrul photoflash bulbse
reveals a relatively constant bdlink rofiex time of spproximately 320
ms for rahtits ani monkeys and about 160 ms for man. Using similar
blink reflex times ani recognising the twofoli greater relative opening
of the rabbit pupil, earlier investigations estimated that the rabddit
i3 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.
unmtt™

As eviiencel by the data it was notsi that smaller (and apparently
less severe) lesions were encountered at increasing 4istances frow the
fireball, Details of bturn patholsogy must await laboratory study which
cannot be accomplished at the Pacific Proving Grounds. It 1s of interest
to observe that retinal hemorrhaging in this exposure series was

) associated with vhat 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

ai1itional information on the incidence of this reaction and/or other

cOPY b
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phenamens may be significant in the 4svelsmment of s comprehensive
subjective grading system analogous to that used in the evaluation
of the cutaneous flash burns,
tter 3

Retinal burns wers sustainel! bty 10 of 32 rabbits exposed behind
staggered shutters at JAPTAN (DAVID). Accoriing to preselected shutter
timing, two burns were produced Juring the initial 7-¢to-10 ms of the
weapon flash, Both burns were located centrally in the rabbit eye
ani appeared almost pin-point i1 sise, These lesjons, wvhile definitely
rminima), wvera neverthelass 1lscernible on & 2{ hour re-chesk vhen they

vere doocumented by fundus photsgraphy.

Since the'{mof the first minimum i{s calculated as occcuring

at uboud it would sees that the burns wvere produced by the energy
of the first pulse alone, If true, this finding 'ecames of interest inm
considering the time of closing “or prote-tive shutters. The lov in-
cidence (12,5 percent) of burns 1uring the 7irst 50 ms of the explesion
somevhat minimises the possibility of significant injury produced bty
the first pulse. i

Stagger~! shuttar exposu-es to the initial 60-t0o-25C ms of the
Aetonation caused turns in ahout 5" perce=t of animals exposed 2uring ‘\.)9
these intervals. The time t> “h» second! maximum is calculated ut\ﬁ
i1t is apparent that this group of animals were subjecte!, not onl; to
the energy of the firat flash ».% also the greater portion of the second

pulse, Resolution of actual shu‘ter spee! in all cases is contingent

upon sappraisal of the high spee! photography ac-omplishad at the time

of the explosion, Y
qEsT AVAILABLE €OF
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RELATFED SHUTTFR JTUDISS

In the delayed shutter exposures, 6.of 16 rabbits sustained
retinal burns, The lesions were produced mostly in cas~s vhere the
exposure included the maximur or near saximum flux of the second pulse.
Increments of the. flash beyoni 0,6 seconds did not produce burms in
this event,
FILT™R STOOIMS

Burne produced tehind filters at URIAH and VAN at 3.0 ard 3,8
miles, respectively, were sixiler in sise and appearance to dlink
reflex lesions sustained on JAPTAN (DAVID) at distance from
ground sero, Yrom this 4t is inferred that the filters reduced the
calorie 30ose and dose rate at URIAR and VAN to a level below that vhioh
ooculd produce durns,
PROTFCTIV® P1T-TRONIC SHUTTERS

These shutters were inoperative at H hour due to a fire in the
wiring circuit at A -{ minutes, With the gril mechanisa fully open,
tha shutter still reduces the incilent visible light by about 60 percent,
As a first spproximation it is estimatel that the energy reaching the 0
rabtit eye vas effectively reducad M#o about s
-*vt is of interest that no 1«-1&:- vere produced in the animals
behind the protective shutters, Within the limits imposed by the yleld

of the wesapon and the blink reflax time, it would appear that the

t.hruhol-l()or bumm production “or this event lies Potvoon“

333
L AVAILABLE COPY

CON"LUSIONS
The blink reflex time for animals ani man is not suffiolently 6

rapid to protect against the flash from an atomic detonation ofﬁ
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yield. An alr burst of this sise at dam of a clear day (93 percent
atmospheric tmmission) is sufficient tc produce chorioretinal burns

n”or monkeys ani rabbits and\_?m- man, A%t this

yield and these 3iistainces the energy of the first 50 ms of the B \:‘\')
jetonaticn, and particularly that of the first pulse alone*
is of 1little significance in the production of turns. Thae highest
inoldence of turning coccurrei in those animals vhose eye exposu-e
incluied the periol from 60 through 200 ms. -

There is limited eviiente that burns coull be produced at s-mevhat
greater 1lstances under 1dentizal conliti~ns of exposure at the Pacific *
Proving Grounds, It is believed, howvever, that chorioretinsl burning
agsumes its greatest significance for the pilot an?! air crevs at high
eltitudes vhere specific abszrrtion effects by salt water spray and
excessive mmiiity are not factors of atmospheric attenuation. Ajditional
information {3 neele! on *he spectrum of the atomic flash in order to
predict the {istan-es at wvhish burning is significant,

The rate of Aelivery of thermal ene~gy is of prime importan-ze in
the production of chorforetinal burns,

At near-threshold Aisti~-es, filte-s ~f the c>lors and densities
testad wvill prewsnt chorioretinal turne; st interwellate 4istances

these fil‘ers vil! redu~e the inciiencs ani severity of the lesions,.
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Preleet 5.3 - In-Plight jarticipation of a B=6£ - R, V. Bachman

QB RCTIVE

The primary objective 2f this tes: was to measure the gust
effoct of a lov yiel? mx'clear weapon on & B-66B aireraft in fight,
nsmum&mm

Instrumentation of the B-66 for this shot consisted of 60
thermoeouples ani 73 strair gages st 7 statlions on the left wing,
9 thermocouples &nd 10 strain gages at 2 stations on the right
wing, 34 thermutiupies and 10 slreiu gagos abl 7 slalions un Lhe left
stabilizer, and 9 thermocourles and 12 strain gages at 3 stations on
the right stadbilizer, plus 63 channels of correlating information.
FoULrS )

The B-6f abo-te! their rarticipation on FRIF, Pilot could not
get ons engline started fust prior to take—gf? tire, The Buéé vas tmck
in commission for the noxt mm,‘iumrm).

v

g
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Project 5.4 - In-Flight Participation of a B-57R -
lst It Harold M, Wells, Jr,

QRIRCTIVE

The objective of this test was to measure the offects of a low

7ield nuclear detonation of an in-flight B-57E aircraft wveapons system.

INSTROMENTATION
Out of 220 shannels being recordei, 10 data channels were lost

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

ATRCRATT JOOITICN Iw Space
The JB=-57F wvas flying at an absolute altitude of 10,140 feet,

heading 052° T in & tail-on positicn at t,. Horirontal range ¢o cround

sero at t, vas 3829 feet (aireraft travelling at 710 ft/sec). Alreraft

positicon at time of shock arrival (i £ 12,56 seconds) %as been deter-

nined to be 14,006 feet deyoni ground sero. Heslding same as to' al-

titude 10,540 feet.

RISULIS D
Thermali Totsl therml energy measured ns#of

allowatle limit).

Gusti Total gust loa! at tims of shoex arriwal vas 60T of allow-

able 1imit for the B-57%,

Overuresgure; Peak overpressure vas ﬂnt H £ 12.6 sec.
oY
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Project 5.5 - In-Flight Participation of an P-84-F - 1lst Lt R, F, Mitchell

.

OBYmm
Sideloads F-84F - The objective of this participetion was to
study the Aynamic reaponse of fighter structure to antf{-symmetric

blast loais.
JHSTREMENTATION
Weiter - Tnstrumentation of primary concern consisted of 37
thermocouples located ir the right flap, right tilorbn, right ving, ¥
rignt stabiliser and the engine inlet ani outlet, Correlative
instrumentation consiste! of time sero fiducid signal, raiioreter,
and calorimeters looated at Sta. 37, bottomside of the fuselage.
Barley - The instrumentation comsisted of strain gage bridges
loceated at Sta. 90 and 150 on left ani right wing; Sta., 365 on the
fuselage; Flt. Sta, 12 ard 35,5 on the left and right stabilirer and
W.L. 20 and 53 on the fin. The forementioned strain gege tridges
Yielded bending moment information, 3Structursl responses were related
to energy inputs with overpressure transducers located on & nose doom
and in the sides of the fuselage. A total of 100 channels of 4nfor-
mation were capsble of being recordei,
AZRCRAPT POSTTION IN SPATY
The aircraft vas flying at an sbsolute altitude of 6,060 fest on
an inbound heeding of 050° 30' T at t,. The horisontal range and
offeet were - 8,083 feet and 12,024 fest respectively. The shook ar-
rival position (at K /4 10,3 seconds) was 6,060 feet altitude; 12,256
feet offset; and £ 830 feet horisontal rangs. These positions vere very
elose to the intended positions.

L P
= oOPY ko DO
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RESUITS =2

1\»
Thermal - Maxirux irradiance measured v‘l*

Total thermal energy measured was

Gust - 70% design li.ni'}.‘c}y side fuselage bending.

Overpressure - e t H 4 10,3 seconds.

Mt of the 100 channels recoriel, there vere ? channels t*at
failed. In adiiticn, the tw> fireball cameras were turned on tno
early, consequertly the film ran ou! before time rerc,

Participatinn of Waiter (Capabilities P-2(F) was not planned

for thn‘not {(FFT ).
P
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Project 5.6 - h-ﬂight\) srticipation of en P-101A - Capt M. 4. Lewvin

GIICTIVE

The objective of Project 5.6 is to determine the responses of an
in-flight F-10lA aircraft to the thermal, blast and gust effects of a
nuclear detonation.

The aircraft was instrumented with radiometers, calorimeters and
preamina trandncsre tn mesnanras thn thermel end blact =2

strain gages, thermocouples ani various other instrurents to measure
the aircraft responces (o the inputs, For this shot, the aircraft was
positione? to theoretically receive 30% design limit Afstritwted up
loa? on the stabdlator based on the positioning yield,
AIRCRAFT POSITION IN SPAZTE

The aireraft wvas to fly 82 12,70 feet abs-lute on an inbounl
heading cf ns0%r at & TAS of 8% fras. It wvas planrei that ‘he al-eraft
would be 7,77 feet short of grouni zero at T, Witk shack arriwal
occurring 8,75 seconis later with the aircraft over ground zero. Actual
shot day position showed the aircraft to be 7,5(C Test short of ground
sero at T, vith shook arriving 3,831 eeconds later with the aireraft
being 3}9C fe-t short of ground zero,

Damage: There was no apparent lamage to the alrcraft,

Instrumentation: There was no apparent Jdamage %o the instru-

mentaution, Of the 5C oscillograph recsried parameters, only three

positively 114 not produos data, One radiometer was hurnsi out prior

AVAILABLE COPY
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to flight time; ome nce'elerc-eu.r was unrsadable due to defocusing cf
its galwvanometer ani one calorimeter, although functioning properly,
was not considered reliadble lue to its large range ani small deflection.
Three or four thermocouples may have been malfunotioning but, due to
the small temperature rises existing, it was impossible to definitely
Astereine. Vxcessive vibration of the photo panel again occurred at
shock arrival, rendering two frames (,125 sec) unreadable. All 2¢
gagas functionat properly and no dats was lost,

Gust Datar Tha aircraft exverienced & multivle shoock arriwal
{ndicating that it' e s c?‘ov%.ﬁe triple point path, “werpressure
measured was about ‘m the first shnck, shout half that om the
secont shoek 1.6 seconds la‘e=, and half apain on a +hird ghoak .25
secnis late=, Gust resrmse vas about 758 for torque an? LO% fow;
shear and banifng, emfirming *he load Hgrritution sncountered on

) ATROSST), Myturn masitions will be revised to azrount for
\"\vt!/uﬁl nev 1nat 4istribution,
Therm! Datatr Thermal reesponse wvas apain consideradly less than

expected, A T of adout 30°7 vas experiercal on the honeyzomt surfaces.

Muclesr Radistion: A reaiing ;F taken from the pilots
. 4
£1im bﬂpn."F- rredicref basei on positioning yleld,
General: ~he participation ves apain suceessful frox this Fro-

Jert's stanipoint, Gust resr~mgan vere paneral’y higher *han nreviously
axpsriansed and the data ~0llncted har thie far ~or-alated eveallently

wvith pravious Aa*a an! predtctionn,
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Project 5.7 - Thermal! Flux ani Albedo Measurements frorm Alrcrsft -

{¢, P, F, Barvard

OBJ¥CTIV®

The objective of this shnt was to sbtain thermal flux and albedo
inform:tion 27 a nuclear 3etona‘fon with airtorne calorimeters, radio-
meters, and sixteen millimeter motion pdicture cameras,
INSTROMAVTAZION

Instumentation within “heo purview 2»f Project 5.7 which wvas in-
stalled in the 5-57 {ncluie! nineteen NRDL calorimeters and two NRDL
raliomcters for measuring the direct and surface reflected thermal
raliation. These insiruiments posgesssd various field: 2% view and
wvere suitably filtare! to oMain qualitative spectral isiridtion
Information, Six 5SAP "7 camcras were utiliszed ‘o obtainm photo-
mraphis 2overage of the fipehall, the spreh'e surfave, and =0 slcuds
beneath tte af-craft, Two :f the cameras orientsd t:ﬁr:!n ground sero
vers equlppel with spesirogecoic attachrents to oMtaln eantinu-us
spestra in the wigible reciom. Of “re cther tws tail position cameras,
one carors had & blue filter and the othe- %ad u red filter for the
purpose 7 obtalning plctures at both extrames 37 the visible region
of the spcctrum, “he remaining two caze-as were orientel wertically
for the rurpose of obtalning chotographis coverage 50 the marth's
surface ani »7 clouls heneath *he aircraf:,

Instrumentation {nstalle! 4n the %4 conalste] of the basic

twenty-one therzal instruments, and tvelve canmeras.

ATRCRAFT _PQOITION T JPACK

. Information of the position in space of sach aircraft is contained

BEST AVAILABLE CcOoPY moE 0k
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in the postshot reports of the following projects: Project 5.3, B=6&

airoraft; and Project 5.4, B=57 airoraft.
RESULTS

Thermals The preliminary walur 5f total tharmal input to the
aircraft obtainst on Prolerst 5,7 instrumentation is fncluded 4n the
postshat report of the appripriate rroject iniicatad above,

Fhotographlic data: of the twenty cameras under tha purview of
Project 5.7, twelve were nct run at all beacause of “hr abort of the
B.6f, Of the six cameras in “hr Be57, the Mue £914arad ¢a!) carara
sufcare?! 71lm breskage an! ~Htainet no pictures. This filxm vas dee
stroyet, Apparcntly reas-aa*ly ool results wvere obtained with the
reralning five ocamrras, Thc tuc camerar ejulppe? with the spesiro-
scopl~ attachment whizh werc located in *he Y544 Tarry phote tover
also apparently obtaine! 2c-4 rasultc,

*!lm Summary:

Jurter of Number ¢ umber of %anber of
Magarines loaded Magasines ®un Magazines “or Analysis Magatines Destroyed

20 8 7 13

SEST AVAILABLE COPY
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Project 5.9 - Weapon Fffects on Missile Structures and Materials -

It c,;. J, Cosenma

QRJECTIVE
The ultimate objective of this test 15 to determine the wul.

nerability of certain tallistic missile structures snd -tcf"h.ln
to & nuclear firohll, The immediate objective is & determination of
the amount of material waporised from the surfece of an odject exposed
within a fireball and the wvariation of this material loss with shape,
orientst‘on, range, an! *he type of material involved, Purther, an
attempt {3 being made to measure warious phenomona oceuring within a
firetmll by wafious methois of instrumentation,
JNSTRDMENTATICGN

Six npochnn were squirped with minature tape recorders. Bash
instrunent recorded six data channels as well as two timing channels.
The data being measured consisted of specimen tempersture and sooeleratioms,
and the rete of waporisation of the surface material, In addition, many
specimens contained mechanical devices for obtaining measurements of

peak overpressure within the firetwll and time histories of the specimen

socelerations. BEST AVA'LABLE COPY

BNIULIS

No results are availatle at this time. The railation level of the
recovery ares is so high that no specimens have been retrieved. Aerial
photographs have been taken t0 preserve ..ny avidence of the .metration
of the specimens into tha ground., The photographs will be used later

to sid the recovery effort,
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Project 6.1 - Accurate location of an Flectromagnetic Pulse Source -
F. A. Levis

SRJFCTIVE
To utilise the electromagnetic signal originating from nuclear

veapon detonatinn to determine ground sero of Jetonation. Secondarily
to obtain the yleld data that is awailable in the bomd pulse.
PRNCYNIY

loocation of ground sero is made by use of an inverse loran prin.
oiple. The exmct time the bamd pulse is raceived at various stations
is recorded. The exmct time difference in receipt of the electromag-
netis pulse between twvo stations vﬂi he used to determine a hyper-
bolic curve which runs through grouni sero. The point of iatersecticm
of two or morc curves determines ground sero.

There are twvo systems. One of tho gystems is inown as the lané
base line system and the other, the short base line system., T®ach
system has tvo sets of stations. The long btase line has one set of
stations located in the fawaiian Islands (Midwy, Palmyrs, and Maul)
wvith synchronising antenna station at Haiku, Maui, and the -ther set
of stations in the States (Harlingen, Texas; Blytheville, Arkanses;
Kinross, Mickigan and Rowe, New York) with synchroniting antenna
station at Cape Fear,«North Carolina, The short base lines have one
get of stations located in the Hawvailan area (Kona, Rawsii; Papa, n-au;'

an? Red H11), Maul) the other set in California (Pittsburg, Woodlandi, and

Maryville).

RESULTS B E ST Av

Short base line,

AILABLE COPY.
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Mavaii. Kona net all stations received and recorded eleotro-
nagnetic pulse emanating from bomb detomation.

California. Woodland net all stations received and recorded
elactromagnetic pulse emansting from bomb dstonation,

Long btase line,

Hawvaii. lahaina net all stations received and recorded electro-
magnetic pulese smansting from bamb 41etonation.

Stateside. Harlingen APB Texas net all stations received and
recorded electromagnetic pulse smanating Trom detonation,

Griffiss AFB New York reports equipment failure.
cons

No conclusions can be made until further information 1s received

from data reduction ard interpretation,
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Project 6.3 - Effects ot’)no-ic Explosion on the lonosphere -

M. Hawn

QBJFCTIVE

The objective of Proje-t 6.) s to obtain data oo the effecte
of high yleld uucl.ar explosions on the lonosphere., Principally,
to investigate the area of absorption, probably due to the high
altitude redicactive particles, and to stuly the effest of orien-
tation relative to the sarth's magnetic field on F2 layer effects,
INSTRUMYNTAT JON
The system camprises:
-~ . Two I&xosphore recorders, type Co2, operating on pulse trans-
mission, instslled in ¢ ton trailer wans, one locatad at Rongerik
Atoll ani one I'oan',-i 4t Kumate 4n *he “araline Islands,
One Iono‘upharo recorler, Lype "=}, oSpersting on pulse transmissionm,
installed {n & C-97 plane tasel at Puive.ok Island.
Detalliel Descrip-ion:
Isnosphere Tecorisr site {(-“ongerizx Ainll)
site (Xusaie)
AN/ P3-7, type C=2 Jonosphiere re-urier with a power output of
10 KW peak pulsc alternatsly transmitiing uni receiving automatically
over the ranye of frejuencles from 1 to 29 mega-ycies. This equipment
measures and recoris at vertical incidence the virtual heigitl and cri-
tical frequencimp of ioniza! regisns 5f the upper atmosphere.
A 600 ohm multipie wire antenna 1esignei ani erected, so that the
4irection of maximum intensitv of raifation will bm at the Jesired

vertical #ngla over all of the operating fraquency range “rom 1 to 23

- - e




- S
mogacycles, The transmitting ani recriving antennas and the
ground plane wers in mitual 7orpenii-ular planes with the plane
of the transmjtiing 1110!\.’11")‘“1'"110? 57 4agrees to the Tamt of
Magnetis No~tk,

Tonosphere rezorier si‘e (2-77 airplane)

Came as Tor Kongerik and Xusale, except that & -3 Iono-
sprere recorier was usad, This reco-ler is the sama as the
C-2, except for a few modifications eni improvemerts,

The transmiztring anten-a in the =97 vas & single wire iclca
fastened to the lsteral exiramitics ~7 the tall apsenhly,

OPPRUAT ION

Sround stacions at Ronparik ant Kusale, using 15 secor! sveep
sperated on nermal 24 hour schedule, § sueeps par how,

Airborne Sta*ion 7-77: Ti1 not particips’e in this test.
Al~plana vas at Yiskar AFP fo= 200 h-ur maintenancs chrzk,
qegrre

Stations at otk Pongerix and Tuzile operated successfill
during this test, <77 alrborne station 11! rot participute,

Thera wera ng noticeatle effects on the Toncaphere from thle

teat,

BEST AVAILABLE COPY
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Project 6,5 ~ Analysis oA\nectrclngnetic Pulse Produced by Muclear
kﬁlouions -C. J. Ong

QI

The objective of Project 6.5 &3 to odtain wavelorms of the
electromagnetic radiaticn for all the detonations during Operstion
RFOWING. This data is to be used in connection with a continuing
study relating the waveform parameters to the height and yield of
the detrnation,

INSTROMENTAT ION

Two identical stations are used to recoxd dats, ooe at Eniwetok
and one at Kwajalein,

The instrumentation consists of & vide-band receiver with
separate outputs connected to each of the Lhree oscilloscopes. Mounted
on each oscilloscops is a Polarcid lan? Camers for recorling the trane
sient display. '

ReSUITS
Station A: Fniwvetok
Data wvas recorded'on all oscilloscopes. The predictel fiell
and the meagured fieli strength vas
The wvaveforms are good ani shoals proviied data
e — BEST AVAILABLE COPY

Station Bt Kwvajalein

Data was recorded on all oscilloseopesa. The rreiictesd field Q»Q
strength was | and the measured field strength wu‘

s R\
The recorded vave forms wvere of good quality mz

LY

v.hou.lé provide data,
(\\\ﬁ)":;}"..":\-i
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CONCLUSIONS

Pxaminsa*1-n of the prejictel ?ieli strengths ani the measured
fiell strengths show that the flel?! strength is evidently atten-~
uated exponentially and is not a linear relationahip.

All data has been forwardei to "wvans Signal laboratory for

final analysis.

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

ORIECTIVE

To detsrmine the spectral characteriastics of the radiant pover
of an airburst fireball prior tno its being shoocked by the reflected
vave,

INSTRUMENTATION

The spectral iistribution of the radiant power is obtained
Prom & madicz qunrls Dilge: specirometer, The spectrum {s sampled
in narrow tands by photoocells in the visible region and PBS cells
in the infra-red. The electrical signal is thean recorded on an
Ampex 81, tape recorder, wilh a resclution time of 15C s sec. The
transmission maasurement is sccomplishe! by beaming a pulsed light
signal of known output ani sprctral 4istridution froe & fixed point
on the grouni towards the aircraft, The attenuated beas is receivel
by & datector in the aireraft and recorded on a Heiland recorder.
The detector consists of two filtere! photamultiplier tudes sampling
two spectral regions, (1) ,3-.55 microns and (2) .6-1,05 microms.

In addition, a quarts filtered calorimeter, 22 degrees fieli of viev,
10 utilisel to measure the lpproxiuto.rndimt exposure recelive! at
the speotrometer, IL ABLE COPY _
RESUTS BEST AVA

The aircraft was loaated at the desired posi<ion, namely 22,000
feet absolute, directly over grouni sero at T, during the entire
imnh of the thermal pulse,

The spectrometer opersted normally and to date good dats has been

obtained on 1C channels
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The tranemissiorn measurements were carried out eucsessfully
to H «6,5 seconis, The latter corresponis to the last awvailabdle
1light pulse as the 14pht source was extinguished on the H.%

second signal, ,

RICUSIION
The thermsl data appears to be very interesting, in particular,

in the infra-red region; thit is, the duration of the tharmal pulse
wvas about 5 secondis ss compared to the blue region vhich had a du~
ralluu ol sboutl £.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 hers. Murther, this
lends credenze o the theory that the hot shocked gases within the
fireball at later times are still capable of emitting significant

amounts of raiiation in infra-rei regions of 1-3 microms.

ABLE COPY

BEST AVAIL

445




PART 111

TASX UKIT 1

LASL PROGRAMS

. BEST

et Ry s
Keith M‘rp
Advisory Group

Pregran 10 - Thermal Radistion and Hydrodynamics
Prograa 11 = Radiochemdstry

Prograa 12 - RBternal Neutron Nessurememt and
'High Energy GCesms Neesurement

Pregraa 13 - Fiseion Reaction Mesasurements
Pregram 15 -~ Photo-Physics

Pregran 16 - Physice & Electronics & Reaction
History

Progrea 19 = Muclsar Vulnersbility
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Project 10.1 - Pireball Hydroiynamics - J. P. Mullaney

L. N. Blumberg

D

(F~ie), computed on the basis of dia-

The yield of the

A
meter - time data from nine Fast 1lms, §5 recommendsd to be

The three methods cf computa‘ion employed are based on Pquation
17 {(Chapter 5, LA 1M21) as ilscussed in ROP-12, The integral fore
of Pqua‘ion 17 is consistent with pre-Teapot radiochemistry; the 4if-
ferential form 4s based on the yleld of King shot as 5,0 KT; ani the
Mach number scaling method utilizes [BM nrotlem M and Castle data
normalized to 1 KT by D, Seacord and T. Snyder. The Bethe-Puchs mass
treatarnt was employed in all methods with a total weight c:i’y‘0
pounis included. :

Results obtained from phots stations at Pu‘ra Piirsai, and Mack
are presented in Table 10.1-1. A yield ofﬂl alsc obtained by
the inteagral method from two heavily foggad) Runit films. Inclusiom
of thie result will not significantly »ffect “he quotei yleld.

The effe-~t on the yield n* incluling various amocunts of mass s
shown in Table 11.1-2. All items wi!t'!n the notel iistance of the

center of the bondb were 1is‘~1, ani the!lr mass ani position entered

_into the mass trealment,

Le COPY
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TABLE 10.1-1
Yield {4n XT)

fhoto Station Integral Method Dif erential Method Mach Scaling
Parry (3 filams) Q

N & &
Mack (3 films) &) &, &)
Piiraal (3 filme) O Q AN

TABLF 1N,1-2
Rad{us of Sphere Weight Included in Sphere Yield
Assumed Vaporised

Meters Pound s Kilotoas

@
&

> & Q@’

&

& &

It appears from the rate of chang~ of yleld with weight that the effact
of mass heyoni 7 meters froe the conter of the homb is not significantly

large,

BEST AVAILABLE CcOPY
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Projeet 10.2 - n-ol-&vd - J. F. mallaney

= s

‘l'hof.’_ -arrival method was emmployed to estimate the yielc of
the ERIX) through wse of hand-held stop watghes at Station
lﬁg,}hrry Island, The shock wave was heard clearly, and there was
almost exact igresment in time interval as messsured by several edser-
vers. The time of arrival at the microbarograph station of Project
31,1 at Eniwetok Island was aleo noted by Carter Broyles (Sendia),

e times of arrival and ranges of these stations are givem in Table
10,2-1,
The weather conditions of interest, as ebeerved at M-v at shot

umwe  BEST AVAILABLE COP

Pressurp: 1,009.1 =
Tempereture: 80,397, relative Mmidity 80.2%
Wiad: 12 knots from 100®, with gusts to 15.

The sound velscity caleulated using the axpression 1.4 preseure/density
15 1145 feot per second. A wind of 12 kmots frem 100° adds 57 feet to
the air path between Orownd Zere and the Eniwetok station, and 228 fest
te the path to Statiom 1518. The shock wave epeed (still slightly abeve
sound speed) in the last third of the path to Mniwetek is theam:

(nméqg-‘“‘!mén)=m7fr‘
.J. O‘

The sound speed 1145 fpe is in good agreement with this figere, and 1s weed
in getting the yield estimstes in Table 10.2-l.

As was indieated in the report on LACROSSE, an qutul.nﬂuucn ‘2)0
fastor of 1.6 seems appropriste for & land-based surfage shot., The

(IRIE) was not & surfaes shot but was fired on a JOO=ft. tower, p.!.
Seasord, Jr., and Carter Broyles point out that in the ease of & tewer

shot, the reflectian factor should not be applied in ealeulating the treverse
R .
-39 - .-
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time for the first few hundred feet (about 500 feet in this oase), and
then fer severdal hundred feet, the increase in shock welocity accompany-
ing Mach stem formatiom mmst be oonsiderdd; for the r emainder of the

path, the reflection factor is used. When the path length is great, there
is no advantage in using this involved procedure, owing to the wncertainty
about the reflection factor. Tields cbtained using reflection factors

of 2 and of 1.6 over the entire path length are givenm in Teble 10,2-1,

TABLE 10,2-1

YIELD, ILOTGMS  YIKLD, KI1OTOMS
Range Arrival Time lnnutiz Pastor Raflestion Pastor

_ £a0
PIT 8,5 170 4 Q}f"@ y ‘QQ’Q
:\n— 7,727 187° 23! 9‘ | Q@" Q&
verage
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Project 11.1 - Radiochemical Analysie - ¢, Cowan

Q

The finion yields are as follows:

h N ‘é?
&

The suggestsl best waiue i3

Add -mz& Datector date are

not yet awsiladle, Ccptura to fission ratie {7

BEST AVAILABLE COPY
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Project 11,2 - Sempling - B, 7, Plank
(P, P, Moore)
EQUIPMENY ‘
rmr.&mmstgzg'gxmmmmfammnu
a3 descrided in the Beport were waed on this misaiom, The

P84 alroraft were desigmated by the oode mame Tiger, the B-5T7 airoraft
msmwraummmavémwmammm
other B.57, vhich was used as the ocmtrel aircraft, was Cassidy,
WEATETR

Predioted and observed wind sheers were very high, en the order of
200 to 300 degrees and 8 to 10 kmots in welooity difference per 5,000
feet change in altituds, Cloud ecver comsisted of about 3/8 scattared

alto=etratas from 18,000 to 20,000 feet, but this did mot intrude o
the basd alsud or interfere vith viswal pemsiretion of the sampling
. A

" o BEST AVAILABLE COPY

e ——a——

T™he alowd rose ia & streight ocolwm reaching & top altiteds of
32,000 feot in less \han 10 mimtes, The elsud began %o breek wp
repddly under the influence of he Frcag directioml wisd shears
a1theugh velecitics were lov emsugh 5o that the eloud 41d mot break
19%¢ separste plsces for a considersble ilms, but ineteed stretehed
out imte & leng, wery Ahin spdral shape, umtil abowt 14 houre afver
baret Sims, when the arws of the spirel started te break apart amd
syread out inte emall thin streta. The clowd was of a very promounced
"red solor at all Aimes, vhich was of great aid in leeating the long,
thin strings of the elead in vhieh saspling pesstretions were mads.
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after they were remowed from the airoreft, This discrepancy was not
. larges smough to be serious and was compensated in any event by slightly

larger dosages taken by most of the sampling aireraft. The ratics of

in-oloud dosage to final dosage and integron to film badge readings were

satirely consistent with those enocountered on past operations.

Hotshot

BEST AVAILABLE COPY

Cround Zero

—_— 0 —

Viev of Trie cloud during sampling operations looking north
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Projest 12.. - Threshold Detectors - W, Biggers
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Project 12.2 - Phonex - D, Mulllips

The phonex expsriment as described in OREENHOUSE Report WI-68 was ‘9
performed at two nuclear explosions during Operstiom REDWING, At —(\

(BRIE) shot there were two stations (300 yds. and 600 yds. from ground
sero) looking through holes in the J-13 shield, Two stations (450 yds
snd 750 yds.) were sliminated a few days before shot time. The reason
for thie was the danger of lip scatiering by nydrogem in the concrete
and pareffin shield as pointed out by Louls Rosen.

Te alleviate this situation, the aperture through the shisld was
reduoed using heavy material. In the case of the 300 yd, staticn, the
line of sight passed along a 3* I.D. transite pipe through the shield.
This pipe was lined with steel tubing 21* long, 2* I.D., and §* wall
thicimess, The lines of sight to the other stations all passed through
an opening of rectangular cross section about 8" x 10°, Two steel
tubes approximately 30" leng, 2/" 1.D.,, £ wall were cut and hard sold-
ered tegether in such a way that one sould be placed along the line of
sight to the 600 yd. station and the other along the J=l2 line. The
rest of the space through the rectangular aperture was filled by packe
ing it with about 130 1lbs of lead wool, This seliminated the lipes of
sicht to the 450 yd, and 750 yd. statione, However, it should have

materially reduced the number of neutrons scattered through small angles
by hydrogen and then passing along the line to the 300 yd. wnd 600 yd,
stations.

Both stations were heavily sand bagred, particularly the near
statien, At this station, oirt.n shielding in the forw of lead wool was
placed on top of the collimator and in front of the forward blast plate,
BEST AVAILABLE COPY T
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The total thickness of lead en top of the collimator was probably lees
than 1", The lines of sight through the blast plerte were protected by
14" 1.D. pipe sbout 8° long we.ded to the front of She plate, Around
these pipes lead wool was packed to a thickness of sbout 4". The front,
top, and aides of the collimstor were protected by several layers of
sand bags.

The 300 yd station contained three phonex camerss having polysthy-
lene rediators 0,001", 0.0025", and 0,003" thick. Ilford muclear amul-~
sien plates were used at the rear smmll angle positions only. ‘nu four
plates in sach camers were as follows: 300MC2, 200mC2, 300~El, and
200400,

The cameres at the 500 yd. station were similar except for one.
Instead of a 0.003" polyethylene rediator st the front of the camers, a
douteropareffin rediator was used at the rear., This camers was used by
Ilouis Eossn %o look for the angular distribution of protons from the
photodisintegration of the deuteron,

Cameras wers recovered from the 600 yd. station sbout mid-afternoon
of E~day, Develomment of the plates from Rosen's eamera and from the
0.0025" rcdict;:r camsrs was started immediately. The C2 emulsions gave
good readable plates reasonably free of background. The El emmlsions,
although shovdng less background, do not show at all well the begizmings
of proton tracks whose energles are greater than about 10 or 12 mev,

Two hundred and eighty-one tracks were msasured on ons of the C2
plates by louis Rosen. Ths results of this analysis are shown in Table
122-1 and the neutron snergy spectrum extrapolated back to the outeide
of the boab is shown in Mg. 12.2-1,

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

later. -— ?;:(
BEST AVAILABLE COPY 3. -+
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Bavelorment was started immediately oo the plates from two of these

cameras plus the plates from the third camsra from the 500 yd. station.

The C2 emulsions were too dark to be read and the L) plates, though
probably resdable, are practically useless for the high energy end of
the spectrum,

It should be emphasised that these data are preliminary. Attention
is called to the number of tracks recorded for each half mev energy inter-
val as shown in the table,

We wish to thank J. :{i11, R, Newmsn and R, Blossam for their ass=
{stance in making last minute changes. ~lso we would like to state our

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

and the other machiniste,
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Project 11.1 «~ Measurement of Alpha and Boost - H, Orier
J. Walik

o‘ﬁﬁv

The records obtained were poor - a large amount of hash, attriduted
to industive blocking coniensers used in tha detectors made over half
of the traces unresdable. Those records vhich wvere usatle had a rather
small dynamic renge and resulted in rather wvide scatter in the data
points and 4id not permit an accurate time-tie. Enough data were obtained
to make a time-tied splice of the data over sssentially the full dymamie
renge encompassed,
A total of ten detectors were used - two of Neher's photamltiplier
detectors to cover the early part of the curve ani eight of ¥GAC's photo- '
oell detectors. The dstectors used to measure the boost region wvere

0?»"?)@“
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ESN 162
DELETED

Table 13.1.1 is 2 summary of the data obtained in the regiom

prior to boost, The indicator mumbering convention 1lists the detector -
aumber in the tens position and the scope mumber in the units positiom
(1 s 2046 - 3343, 2 48 K-1421, 3 is K-1409). The conversion from '

roentgens 1o neutrons DELETED
through use of Wati's Program 5 code (LA-198,) considering all neutroms
equivalent ani taking DELETED (Thie

43 the same proocdure used by Watt), Pirst-order least square fits te
the data were made by Goodwin (J-13) and Harper (T-1) and are listed v
together with values ottalined by TGAG's graphical btase-line and
difference methods,
The data obtained are shown in Pigs 13.1-1 thru 13,16, The data
shown .in Pi-, 13,1-6 are probably not relevent and are shown cnly to
indicate dynamic range and was not the only limitiag feotor to explain °
the loss of boost data,
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Projeat 13,3 - EN3 Monitoring - D. Henry
J. Malik

Monitoring of the S-units used to detonate the Jevice wap

perforsed by Sandia (D. Henry) using their microwavs telemetering
system,

Results of their messurements ares
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Prejoet 15.1 - BOLG FHOTOGRAFHY - H. Grier
D. 7. Sescerd

ot - B 0]

l“ﬂdommfﬂ- irem four #ta'lous (Tarsy, 2ait, dack, aml
w)‘wncnmmud*mumﬂbmhﬂ
m-wummmnm,oool.\mup--nmw-hun
prosessiag.

AlShongh & relatively large ssetter exists ia the fila dats frem s giwe
Aatiem, Where 1is ne gystemstic error atiridutabls to mass effect. Ths sverege (
yisdis por statien are oemparedls for the slees-in statiens, Wt the Pamyy \
um,ummmummmnnmmmu—-‘)

Takking inte ommsideretien the rendem ssatter, it is that the

x‘&:)wmuummﬂ—d
e _
Peur Bhangnsters m_x‘-tod seocosssfully at the centrel peist giving readings

rr-'n,.u resdings using the fermuls ¥ S 0,14, .
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Prejost 15,2 - NMI(H SPEED PHOTOORAPHY

BARLY PIRKBALL GROWTH
A

Prejest 15.2 sperated Statien 1520 en Mumit for the shet to ebtain

inferuation @u the grewth of the very early firedall. One of the purpesss fer

sush o stady vas $0 galn knmdedge abewt repreducidility of gas bessted fiselem ()

bemde. The axast geawetry of bemb and eass will de fired sgain in the

shet, and the degree of difference ef the two sarly firelall expanciens sheuld .

P

give data m the relative yislds of the tawo bambs. nfertumstely the

will prebably bs ehanged to a lewer yisld fer the osmkrery e
° earlier u.@.mmmtoé’mwmdun
‘j‘hm %o W11l 2o & saling lov sod met epreSeSLALLY defe.

mmu&mwmummmummdm

that shet wili net be knewn very well,

Cameres were opersted {n Statien 1520 also te study the firedall grewih ia
ooler s in frems pletures, The experimsntel setap was identisal 1o \bat de-
seribed {a the Projest 15.2 Pre-spsretiona) Mepert.
m-uv&@wmmum«mmw.mm
after tbe shet to allev viewing of the 300 feet tewer. The arrengwmest
o the turnisg wirrers 1n \he photebuninr ant the perspestive latreduset ly the
,mcmmmmwwtmutum. The

slits within the streak eamerss were oot ot an angls of abext 11§ degress frem

the harisentel to line wp em the harisemtal directien of the sad, Mirrer &is-

Sertice eerrestioms were made in the fesus pesitiem %o give wery geed dymamis
fosus, Per full speed, 4,000 rps, the alit 1s moved forward 3/A imsh. The half
speed correstiem 15 £ insh, and the quarter speed cerrestimm 1is )/ insh.

CHA RO
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mmmuoxnh—umununmmuuwtun
baninr, The fils shows about 3 er 4 rosmtgens tetal doss. Unfortwmately, the
mm-ummmmnnmmurmmmem
of the fireball will aot be known. Development of the Pamstomic X film was 20
m-umbmmwmummnhmmsm
in D=76,

Al the cameres eperated to give excellent results, DELETED
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Projeoct 16,3 = Electromanetic Measuremonts - R, E, Fartridge
A

Porﬁ the elsctroms metic recording system was directed rrimerily

&t measuring alpha. Sufficient coverage was rrovided to record seven jensr-

ations on two Rossl soopes, each backed up by & linear soope, Suff!:ient gain
wug provided to deflect the most sensitive acopes ome-half scale with a ficld

strength of one millivclt per meter, A relatively narrow-band anierna vas

used, centered at 75 M,C,

A high radic noise background rejuired peducing the gain by s factor c"f

The exponential
form of the signal was masked by severe {nterference, predminantly mear SC
~,C,

four just befrre the ahot to prevent contirmous triggering.

This probably was the Lookout Mountain voice oountdown transmittar on

L9.5 M.C,
The time interval grstam was operated as a dry run for two-stage devices,

All scopes functionsd correctly.
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Project 19.1 - Muclear Vulnerabdility ~ Lev Allen, Jr,
The purpose of this experimant was to investigate the damaging
effects of neutron heating incurred vhen an atomic weapon is exposed
to the neutron flux from an atomic explosion, The experimental lay-

out wvas as rollovu_. DELETED
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Neutron fluxes vere measured at each of the two locatiocns vith

the assistance of Prof, 2,51, Preliminary study of these measure-
ments iniloate that the flux of high smergy neutrons (grester than 1
Mev) was less than was anticipated,

" The:reasons for the discrepancies between the predictions and
the observed results have mot yet been determined ani must avait a

detailed analysis of the axperizmental information.
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Project 19.2 « BATS - Lew Allen, Jr.

The purposs of the experiment was to investigate certain
feature of the proposal imowns as BATS vwhioch had been described in
Los Alamos T-Division Report, 7-793. lincﬂ{ecru vere hung from
booms at the 250 ft, level of the w-h) tower. These spheres
cousisted of a graphite layer, 2 }t. in outer diamester wvhic! emolosed
a steel ®all, 8 inches in outer diameter, at the center of vhich was
a sphere oconslsting of a sample of the hlanket material 2 inches in
diameter. The sample consisteil of g-aphite containing l.i6 in eacunt

oquivwmlent to about 14C In addition 02” vas added in eoncen-

500"
tration vhich varied from samaple to sample such that the most oce-
ssutrate! sanmple contained 7225 1n amount oquivalent to adout ®a00°
It vas expected that the steel spheres oould be recovered after
the shot vhereupon an analysis of tha sasple it oomtalned would re-
veal waluadle information regarding the production of tritium under
the conditions of high neutroa flux, low tritium ooncentration, and
the high ‘emperaturs caused Yy energy released from the UZ” in the
sample, An initial recovery sttempt was made cne month after the
shot, Due to the high radiation levels still present only one sphere
vas recoversi, this one was returned to los Alamos for dissssesbly

apd analysis., It {s anticipated that the remaining spheres caa be

recovere] on about plus two months,
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Frojost 31.1 - Mierebaregreph - ¥, A, Owstafeen

homrpuootmmjutmumdmtnmhyw
of the atmosphere, m-mumbymn.mum
muﬁmu-ootmom‘nmtmﬂnomhyﬂz
Five sites were opereted: Ujelang, Wethe, Bomgerik, Mikini, and Exiwetek,
Atudutwmumwumnmmtmdhw. The differ-
®moe in arrival times gives the angle of incidenoce of the shook amd infor-
-unmm-uum-yuwuunmm.
QFF&)MMWMMCGM&IRG-
but no tempersture and wind vectors are yet svailable.
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m'- CJIP SEVEX (B.H. lamlen)

24 - DCEM, JTY SEVEN (W.E, Ogls)
3A - C1C 7.1 (G.L, Pelt)
M - D/UCRL, 10 7,1 (0.W, Jehmeon)
SA - D/DOD, 70 7.1 (L.L. Weotmard)
6,7A « DMA, USARC (A.D, Starbird)
8,94 - Chief APSWP (A.R. ludeeke)
10-14A - Report librery, LASL
15-194 - UGRL (H. Terk) ¥
20-24A - Pleld Command, APS®P (F. O'Seirme)
25-29A - Sendia Cerp (R.A, Miee)
30A - ALOO, USAEC (J.E. Reeves)
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