
410934
——.

A PRELTF!INARYRETORT

Su?mitte? by Task Group 7.1

wc ,IFlc ON C cELL D

WI H EL T] Ns

EJA Rlyo D E’

DA*

5520JFE Em=

z JULY 1956

RG 326 US ATOMIC ENERGY
COhl!W.SSION

.c.tio.~

Collection3

Folder Im.
“9

-
I

%
-1-



CONTENTS

PAGE

INTRODUCT’KJ N . . . . . . . . . •o.o~*******”*o**O ●

PART I - GEMER4LINFORMATION. . . . . . . . . ● s ● . ● c ● ● ● ● ● ● ●

ObservedWeatherat Shot Time . . . . . ● ● ● ● . . s ● . ● c ‘ ● ●

Fig. O-1- Eniwetok Atoll, Scientific Stations and Zero Point . . .

Fig. O-2- Runit Island - Scientific Stations . . . . . . . . ● . .

Fig. 0-3 - RadSafe Survey,Hf’7. . . . . . . . . . . . ● ● ● ● ● ●
1

Fig. o-4- RdSafeSurvey,D#L . . . . . . ● ● . . . ● ● . c ● ●
U

Fig. O-5- RadStie Survey, D~ 2.....9. ..o. .~o .*.* K

Project 4.1 -Flash Blindness. . . . . . . . . . . Q . ● ● ● . ● ’
*U

In-FMght Participation of a B-66 . . . . t . . . .3 1Project 5.3 -

Project 5.4 - In-Flight Participation of a B-57B. . . . . . . ● . 2

Project 5.5 - In-Flight Participation of an F-84-F* . . . . . . .

project 5.6 - In-Flight Participation of an F-1OU. . . . . . . ●

Project 5.7 - Themal Flux and Albedo Measurements fran
Aircraft. . . . . . . . . . . . ..e . . ● . . . ● 2

Project 5.9 - Weapon Effects on Missile Structures -d
Materials. . . . . . . . . . . . . . . ● * . . ● ●

project 6.1 - Accurate Location of an Electromagnetic Pulse
Source. . . . . . . . . . . . ...a.......

Reject 6.3 - Effects of Atomic Explosion on the Ionosphere . . . w

project 6.5 - Ana~sis of Electromagnetic Pulse Producedby
NuclearE@osionsO . . . . . . ● ● ● ● ● ● ● . ● c

Project 8.5 - Airborne High Resolutim Spectral Analysis. . . . .

PART III - I&L PROGRAMS ● ******* ● ****** ● ******8 ●

Project 10.1 -FimballH@ro@mmics. . . . . . . ● c ● . . ● ● .

Project 10.2 -TimeofArriva.l. . . . . . . . . . ● . . . s .~o

t~pim/~~: “;
L,JMRCr -2-



PAGE

Pro$xli

Project

Project

Project

Project

Projec7t

Project

Pzmject

Project

Project

Project

PART IV - SC

Project

DISTRIBUTION

11o1 -

11.2 -

12.1 -

12.2 -

13.1 -

13.3 -

15.1 -

15.2 -

16.3 -

19.1 -

19.2 -

Radio Chemical Analysis . . . . . . ● s . .

Sampwl,g. . . . . . ..o •ao@**~**

l%zwshold Detectors . . . , . Q . ● . ● ● ●

Phonex.

Fission

Transit

*O*.**.*. ● O*.**.**

~aot~on Measurement, Land and Air.

Time and XR Wireless MeaSurements ●

E73&GPhotography. . . . . . .O....ce

High Speed Photography - Early Fireball Growth. . .

ElectromagneticMeasurements. . . . . . . . Q ● ● ●

Nuclear Vulnerability . . . ........*6Q*

x

>
—-

Bats. . . . . . . . . . . . . . . . .. o..**’
*

PE20GRAMS. . . .. ***O ● ************ ● **”

31.1 - Microbarograph. . . . . . ..~...~..~..~

● *O***** ● ******* ● ******* ‘** ● **

4

-3-



SECRET

INTRODUCTION

Thh is a pre~ry report, and therefore, does not give either

complete or final results of the work of the ~rious projects, NO

information on the constriction of the device is included in order that
.

the cbssification may be kept to Secret Restricted Data. .
.$x

~ew~’ ‘e’om’edas‘-d 0“am ‘od ‘m’ ‘e=
the center~f Runit_Island, Enhetok Atoll, at 0615:29.3, May 31, 1956.
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‘f’he/

ed to give a field in the
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Obsened Weather at Shot Time

F*. ()-~- Eniwetok Atoll, Scientific Stations and
zero POiXlt

Fig. 0-2- -t Isti - Scientific Statlona

Fig. *3 - RadSde SurVW, H ~ 7

Fig. ~ - Radsafe SurVSY, D # 1

F~. 0-5 - fid.sde Swey, D t 2
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ENIwETOK OBSERVED WJMTH~ FOR 31 my 1956
ERIE. DETONATION TIME 0615M

Sea Level Pressure 1009.1 mb

Free Air Surface Temperature 80.3%

Dew Point Temperature 73.5°F (Wet Bulb 75.4%

Relative Humidity $0.2%

Surface Wind 100° at 12 Ms; gusts to 15 kts

Visibility Over 10 miles

CLOUDS

l/10 cumulus; bases estimated 1500 feet (no tops reported - esthat< to
a

be at 3500-4000 feet appraxi-mately10 miles east of station).

2/10 altocumulus; bases estimated 19,000 feet; thin but opaque (possibQ’

1000 feet thick).

10/10 cirrostratus; bases estimated 30,000 feet; no tops reported (9/10

transparent).

WEATEER

No showers reported in local area. In general appeared clear and exception-

ally gOOd risibility. No haze apparent.

STATE OF SEA

Ocean Side: Wave heights 4.5 feet, period 5 secondst ~rection 090°.

~go~ Side: Wave heights less th~ ~ foot.

Presmllw Height Temperature
(Millibars) (Feet) (“c)

1000 26.5f., ,,.
/350 4,920 17.3. v---.-’1.Y

Dew Point
(“c)

z. 6
09.7

!!!



Pressure
(Hiimim)

794
700
693
600
500

U3
U7
400
300
296

150
lcm
9e
@
76
73
6k
55
50

2

Height
(Feet)

1,000

;g

5:000
6,OOO
7,0(X)
8,000
9,000
10,OOO
12,000
U+,ooo
16,om
M3;ooo
20,000
22.000
24;030
25,000

Height Tern rature
(Feet) PC)

6,791
10;310
10,630
W+40
19,130

23,327
23,688
24,7=
31,590
31,824
40,4@
46,300
54,070
;$:fg

59,3B
60,072
62,664
65,617
(&E&

94:449

WINDS ALOFT (301700Z)

Mrection
(Degrees)

100
100
090
090
080
100
100
080

z

?:
050
050
260
260
250
250

Speed
(Knots)

2
$
17
u
09
07
05

2
08
09
u
06
03
XL
13
15
17
19

-7-

16.8
10.8
10.3
-00,9
4.2
-15.3
-11#.l
-16.4
-33*2
-34.1
-56.3
-68.2
-78.7
-78.7
-76.0
-6&e
-n*5
+1.1
-62.7
-61.6
-54.0
-44.1

Height
(Feet)

32,000
34,000
35,W
36,000
38,000
4.0,000
42,500
45,~
47,500
50,000
52,500
55,000
57,500
60,000
65,~
70,020
75,m
80,000
85,000
90,000
94,m

Dew Point
(“c)

02.5
-07.4
-07.8
-16.2
-23.5
-29.2
-Z%*2
-30.3
-45.6
-46.4
M

Direction
(Degrees)

260
250

%
270

2m

260

320

m
100
100
100
090
090
09’0

M
x
M
14
M
M

Tv’
M
M
x
H

Speed
(Knots)

%
38
36
32
32
32
3&

33
3J

08
10
a

:
63
69
64
67

1
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PART II

TASK UNIT 3

DOD PROGRAMS

fi= .J-’&f&&~
Col. K. D. Coleman
CTU-3

Program 4 - Biomedical Effects Lt Col C. W. He&!

Program 5 - Mrcraft structures CDR H. R. Dahl

program 6- Test of Semd.ce Equipnent Lt Col C. W. Mes

and Materials

Program 8- Thermal Radiation and Effects CDR A. H. H-s
Ma$. l?.c. IdJlton

-13-



?roject 4.1 - Flash Blindness - Colonel R. S. Fixott

OBJECTIVES

To gain information regarding the behavior of lid reflexes under

the high illumination produced by atomic devices; to further evalmte

the blink reflexes as a protective mechanism against chorioretinal

burns.

To gain information on shutter and filter mechanisms for eye

protection against chorioretinal burns caused by atomic weapons of

various types and yields.

INSTRUMENTATION
1

.
--
.

The basic instrumentation for t~s shot was identical with that +

used for
-—— —. ------- ----,--——’~”- -

Because of failure to prduce pre~ous~y calc~ated dist=~es

in the earlier events, pe~ission -S obtained to USefO~additiOnal

exposure sites; TOM, URIAH, VAN and CHINIEERO (ALVIN); which are nearer

to ground zero than the original exposure facility at JAF’lA.N(DAVID).

While this change did not entirely succeed in bracketing the threshold

of burn production, it did, however? prtiuce a spectrum of ~n severitY

which “otherwisewould not have been obtainable on any single shot.

Electronic instrumentation and timing signals were employed only at the

station on JAF’TAN(DAVID). Temporary racks, holding ten rabbits each,

were used for each of the four forward sites. Anlmds placed in these

racks were used for blink reflex and filter studies onlY.

RESULTS

“. ,55/~@
Cenerallhy(@ , , —

d
Chorioretiml burns were pro~uced in & of 113 rabbits and 6 of 8



-K

monkeys exposed to the flash of this shot. Lesions resulted at all

stations.-Calculated caloric yields at the exposure sites ranged

inversely corresponding to distmces of 2.7

to E1.1statue miles.

Blink Reflex Studies

Blink reflex exposures prohced chorioretinal damage M 21 of’38

rabbits and 6 of 8 monkeys. Evaluation of blink reflex the (In this

case, the time and duration of eye exposure) avaits appraisal of the

high speed photography of the anima?.eyes during the explosion.

Laboratory studies using increasingly powerful photoflash Wbs

reveals a relatively constant blink reflex time of approximately 320

ms for rabbits and monkeys and about 160 rnsfor man.

T

Using simil= =
=

blink reflex times and recognizing the twofold greater relative opening

of the rabbit pupil, earlier investigations estimated that the rabbit

is susceptible to retinal burns at distances about 25 percent greater

than those equally harmful to man. !&analogy therefore, the pro-

duction of burns at 8.1 statue miles ex-ttrapolatesto 6.5 miles for man..

As eviflencedby the data it was noted that smaller (and apparently

less severe) lesims were encountered at increasing ~istances from the

fireball. Details of burn pathology must a~mit laboratory study vhich

cannot be”accomplished at the Pacific Proting Grounds. It is of interest

to observe that retinal hemorrhaging in this exposure series was

associatedwith what appears to be lesions of intermediate severity.

This is In contrast to the findfngs of pretious investigators who noted

hemorrhaging in connection with the most severe

additional information on the incidence of this

. .

burns. It maybe that

reaction andjor other

.“

-15-
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phenomena may be significant in the development of a comprehensive

subjecti~ading system analogous to that used in the evaluation

of the cutaneous flash burns.

StaKgered Shutter Stu3ies

Retinal burns were sustained by 10 of 32 rabbits exposed behind

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

timing, two burns were produced during the initial 7-to-10 ms of the

weapon flash. Both burns were located centrally In the rabbit eye

and appeared almost pin-point in size. These lesions, while definitely

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

were documented by fundus photography.

T
Since the time of the first minimum is calculated as occwing <

4
it would seem that the burns were prwluced by the energy

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

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

ci~ence (12.5 percent) of burns during the first 50 ms of the explosion

somewhat minimizes the possibility of si=-ificant injury produced by

the first pulse.

Staggered shutter exposures to the initial 60-to-250 ms of the

detonation caused burns in about 50 percent of animals exposed during

these intervals. The ti..eto the second madm-un is calculated at

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

the energy of the first flash but also the greater portion of the second

pulse. Resolution of

upon appraisal of the

of the explosion.

. . . . .

,.-..

actual shutter spee~ In all cases is contingent

high speeilphotography accomplished at the time

-... _____ ___ ——-. .. . . -.



DELAYED SHUTTFX S’TUDIF~ .

In the~elayed shutter exposwes, 6 of 16 rabbits sustained

retinal burns. The lesions were prcduced mostly in cases where the

exposure included the maxhnlm or near maximum flux of the second

Increments of the flash beyond 0.6 seconds did not produce burns

this event.

FILTER STUDIES

pulse.

in “

.’

Burns produced behind filters at URIAH and VAN at 3.O and 3.8

miles, respectively, were simfhr in size and appearance to blink

reflex lesions sustained on JW1’A??(DAVID) at 8.1 miles distance from

ground zero. From this it is inferred that the filters reduced the

T
caloric dose and dose rate at URIAH and VAN to a level belov that which- ..

could produce burns.

PROTECTIVE ??LWTRO!VICSHUTTERS ,

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

wiring circuit at H -L minutes. With the grid mechanism fully open,

the shutter still reduces the incident visible light by about 60 percent.

As a first approximation it is estimated tht the ener~ re @ing the
~@

rabbit eye was effectively reduced
.-

,,a It is of interest that no lesions vere produced in the animals
.,

behind the protective shutters. \rithinthe l~ts ~Posed by the yield

of the weapon and the blink reflex time, it would appear that the

threshold of burn production for this event lies between

-$’G.-

CONCLNS1ONS

The blink reflex time for animals and man is not sufficiently

rapid to protect against the flash from an atomic detonation

-17- \’,/“
_—
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.6 h air burst of this size at dawn of a clear day (93 percent
.——

atmospheric transmission) is sufficient to produce chorloretinal burns

“t-d’for ‘onkeysand“’’”S and.- @for~”* ‘t ““8.
yieldawi these distances the energy of.the first 50ms of the

,,<.b~

detonation, and particularly that of the firgt

is of little significance in the production of

Incidence of burning occurre~ in those animals

inclu~ed the period from 60 through 200 ms.

burns. The highest

whose eye exposure

There is limited evidence that burns could be produced at somewhat

greater distances under identical con~itions of exposure at the pacific

Proving Grounds. It is be~ieved, however, that chorioretinal burning

T

—-
assumes its greatest significancefor the pilot and air crevs at high ‘

altitudes where specific absorption effects by salt water spray and

excessive humidity are nat factors of atmospheric attematlon. Additional

information is nee3ed on the spectrum of the atomic flash in order to

predict the iiistan~esat which burning is significant.

The rate of delivery of thermal energy is of prime importance in

the production of chorioretinal burns.

At near-threshold distances, filters of the colors and densities

test~ till prevent chorioretinal tins; at intermediate distances

these filters will reduce the incidence and severity of the lesions.

-18-
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Project 5&— In-Flight participation of a >66 -R. U. Eacti

OBJECTNE

The primary objective of this test was to measure the gust

effect of a 10U meld nuclear weapon on a B-66B aircraft in flight.

INSTRL??4?WI’A’T1ON

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

thermocouples and 73 strain gzges at 7 stations on the left ~ing}

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

whg, 34 thermocmp~es Znd 18 strain gages at 7 stations on the left

stabilizer, and 9 thermocouples and 12 strain gages at 3 stations on

J

—-

the right stabilizer, plus 63 channels of correlating information. -

R?7SULTCJ

The B-66 abortd their participation on ERIE. pilot could not

get one en~ine started just prior to take-off time. The E-66 was back

in comissfcn for the next event,
mm

(FLATHEAD).
.
(;..:%

-9
~,
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F’reject5.4 - In-Flight Participation of a %57B -

Ist Lt Harold M. Wells, Jr.

OBJECTIVE

The objective of this test was to measure the effects of a IOW

yield nuclear detonation of an in-flight E-57B aircraft weapons system.

INSTRUMENTATION

Out of 220 channels being recorded, 10 data channels were lost

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

AIRCRAFT POSITION IN SPACE

The JB-57E was flylng at an absolute altitude of 1O,I-4Ofeets ~

T
heading 052° T in a tail-on position at to. Horizontal range to ground

zero at to was 3829 feet (aircraft traveling at 710 ftisec). Aircraft

position at time of shock arrival (H + 12.!56seconds) has been deter-

mined to & ~,006 feet beyond ground zero. Heading same as to? al-

titude l@,540 feet.

R~SULTS

Thermalt Total
~

1-

-+
thermal energy measured was

.GQ

Gust: Totgl gust load at time of sh
1%

VW’- .
Overnessure: Peak overpressure was

,.. -20-
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Project 5.3-- In-Flight Participation of an F-~4-F - 1st Lt R. F. Mitchell

OBJECTIVE

Sideloads F-8Q? - The objective of this partici~tion was to

study the dynamic response of fighter structure to anti-symmetric

blast loads.

INSTRLWX?’ATION

Waiter - Instrumentation of primmry concern consisted of 37

thermocouples locate~ in the right flap, right aileron, right wing,

right stabilizer and the engine inlet and outlet. Correlative

instrumentation consisted of time zero fiducial signal~ radiometers

1

--~
and calorimeters located at Sta. 80j bottomside of the fuselage.

%rley - The instrumentation consisted of strain gage bridges

located at Sta. 90 and 150 on left and right wing; Sta. 365 on the

fuselage; ~t. Sta. 12 and 35.5 on the left and right stabilizer and

h’.L.20 and 53 on the fin. The forementioned strain gage bridges

yielded bending moment information. Structural responses were 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-

mation were capable of being recorded.

AIRCRAFT POSITION IN SPACE

The aircraft was flying at an absolute altitude of

an inbound heading of 050° 30’ T at to. The horizontal

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

6,o6o feet on

range and

The shock ar-

rival position (at H + 1o.3 seconds) ws 6~~0 feet altitude; 12s256

feet offset; and / 830 feet horizontal range. These Positions were very

close to the intended positions.

1.

-



v,
R~suLTs

Thei%iiir
~+ “

- Maximum irradiance measured

Total thermal energy measured was

‘.s’-- -fib’
in side fusela e bending.

Overpressure -
v .

Out of the 100 channels recorded, there were 3 channels that .

failed. In addftlon, the two fireball cameras were turned on too -

earlyD cons~uently the film ran out before time zero-

Partic

@

tion of Waiter (CapabilitiesF-8@) vas not planned

for thp shot (ERIE).
.
\

—.

-22-
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Project 5.6 - In-Fllght p~rtic~ tion of an F-101A - Capt M.H. Lwin -
———

OB.JF~TV’l?

The objective of Project 5.6 is to determine the responses of w

in-flight F-101A aircraft to the thermal, blast and gmst effects of a

nuclear detonation.

INSTRUWWTATION

The aircraft was instrumented with radiometers,

pressure traducers to measure the theml and blast

calorimeters and

inputs and with

strain gages, thermocouples and various other instruments to measure

the aircraft responses to the inputs. For thfs shot, the aircraft WS

positioned to theoretically receive
7

d~strfkuted Up f

lcmd on the stabilator lxsed on the pzsit5~ning yield.
.

AIl?CF!!YfPOSITION 1!/SPACE

The aircraft was to fly at 12,000 feet absolute on an inbound

heading of 050~ at a TAS of ~o@ fFs. It ws planned thet the aircraft

h’ouldbe 7,000 feet hort of gro’~ndzero at ‘o ~<th shock arrival

Occ”’’ngd
later with the aircraft o~-ergromd zero. Actual

shot day pcsit~on showed the aircraft to ~7,540 fert short of ground

zero at To with shock arriving later with the aircraft

being 390 feet short of gro~d zero.

RRSI.,ILTS

Dar~ge: There was no apparent dmage to the aircraft.

Tnstr+cnent.ation:There k=s no a?prent ciarageto the fnstn-

mentation. Of the 50 osclllo~rap? recorded Faracneters,only three

positively did not prtiuce d~t~. tie radiometer ~-asburned out prior

-23-
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to flight time; one accelerometer vas unreadable due to defocusing of

its galvanometersand one calorimeter, although functioning properly$

was not considered reliable due to its large range and small deflection.. —

Three or four thermocouples may have been malfunctioning but, due to

the small temperature rises existing, it vas impossible to definitely

determine. lkcessive vibration of the photo panel again occurred at

shock arrival, rendering two frames (.125 see) ~readable. All 26

gages functione~ properly and no data was lost.

Gust Data: The aircraft experienced a multiple

indicating that it was above the triple #nt pth.

shock arrival

Overpressure

measured was about on the first shock, about half that on the

‘econ~ ,h.ck+-
“$W

later, and half again on a third shock~~
+9

#

9
seconds IateT. Gust response was about for torque and

\ *
T

or =
\)a>

shear and ben-ling,confirming the load d$strlbutlon e~countered on

e(ucRo’’E)*Future positions will be revised to account for

the new load

Thermal

expected. A

Nuclear

distribution.

Data: Thermal response vas again considerably less than

T of about 300F was experienced on the honeyconb surfaces.

Radiati~~ A reading of
e“

was taken from the pilots
. ..,-

film ln~ge.
-

was predicted bsed on positioning yield.

General: The participation was again successful from this pro-

ject’s standpoint. Gust responses were generally higher than previously

experienced and the data collected has thus far correlated excellently

with prev50us data and pre~ictions.

-7.— . —. .- .. .. -“- --- -“, ‘--
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project ~~~- Thermal Flux and Albedo Measurements from Aircraft -

Lt. ?. F. Harward

OBJECTIVE

The objective of this shot was to obtain thermal flux and albedo

infornntion of a nuclear detonation with airborne calorimeters, radio-

meters, and sixteen millimeter motion picture cameras.

IN$TRUMENTTATIQN

Instrumentationwithin the purview of l?roject5.7 which was in-

stalled in the B-57 included nineteen h~L calorimeters and two NRDL

radiometers for measuring the direct and surface reflected thermal =“

These instruments possessed mrious fields of view and
T

radiation.

were suitably filtered to obtain qualitative spectral distribution

information. Six GSA? N-9 cameras were utilized to obtain photo-

graphic coverage of the fireball, the ce.rth’ssurface, and of cICIMS

beneath the aircraft. Two of the cameras oriented towards ground zero

were equippe3 with spectroscopic attachments to obtain continuous

spectra in the visible region. Of the other two tail position cameras,

one cm.era had a blue filter and the other had a red filter for the

purpose of obtaining pictures at both extremes of the visible region

of the spectrum. The remaining two cameras were oriented vertically

for the purpose of obtaining photographic coverage of the ,earthls

surface and of clouds beneath the aircraft.

Instrumentation installed in the B-66 consisted of ihe basic

twenty-one thermal instruments, and twelve cameras.

A~.CR~~ pOS~~ON IN SPACE

Information of the position in space of each aircraft is containti



in the postshot reports of the following projects: ?%oject 5.3, E-66

aircraft; and Project 5.f+pB-57 aircraft.

R?VJULTS‘––

Thermal: The preliminary value of total thermal input to the

aircraft obtained on Project 5.7 instrumentation is included in the

postshot report of the appropriate project indicated above.

Photographic data: of the twenty cameras under the purview of

Project 5.’7,twelve were not run at all because of the abort of the

B-66. Of the six cameras in the B-57, the blue filtered tail camera

suffered film breakage and obtained no pictures. This film was de-

stroyed. Apparently reascmably good results were obtained with the

remaining five cameras. The two cameras equipped with the spectro-

?

—

scopic attachment which were located in the EW23 Parry photo tower

also apparently obtained good results.

Film Summary:

Number of Number of Number of Number of
l?!gazinesLoade3 Magazines Run Magazines for Analysis Magazines Destroyed

20 8 7 13

-26-
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Reject 5.9 -— —

OBJF~”f~

Weapon Effects on

Lt C. J. Cosenza

Missile Structures and Materials -

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

nerability of certain tdlistic missile structures and materials

to a nuclear fireball. The immediate objective is a

the amount of material vaporized from the surface of

within a fireball and the variation of this material

determination of

an object exposed

loss with shape,

orientation, range, and the type of material involved. Further, an

attempt is being made to measure various phenomona occuring within a

fireball by various methods of instrumentation.
T

_-

INST!WMVNT.4TION

Six specimens were equipped with minature tape recorders. Each

instrument recorded six data channels as well as two timing channels.

The data being measured consisted of specimen temperature and accelerations,

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

specimens contained mechanical detices for obtaining measurements of

peak overpressure within the fireball and time histories of the specimen

accelerations.

RESULTS

No results are available at this time. The radiation level of the

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

photographs have been taken to preserve any evidence of the penetration

of the specimens into the ground. The photographs will be used later

to aid the recovery effort.

6$\/,.../



Project 6~‘- Accurate L=n

E. A. )kI&l

OEJECTIVE ..

(ml?) —

of an Electromagnetic Pulse Source -

To utilize the electromagnetic signal originating from nuclear

weapon detonation to determine ground zero of detonation. Secondarily

to obtain the field data that is available in the

PROCEDURE

location of ground zero is made by use of an

ciple. The exact time the bomb pulse is received

bomb pulse.

inverse Loran prin-

at various stations

is recorde3.
T

The exact time difference in receipt of the electromag- <

netic pulse between two stations will be used to determine a hyper-

bolic curve which runs through ground zero. The point of intersection

of two or more curves determines ground zero.

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

base line system and the other, the short base line system. %ch

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

stations located in the Hawaiian Islands (Midway, Pa@a, and Maui)

with synchronizing antenna station at Haiku, Maui, and the other set

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

Klnross, Michigan and Rome, New York) with synchronizing antenna

station at Cape Fear, North Carolina. The short &se lines have one

set of stations located in the Hawaiian area (Kona~ Hawaii; I%PsS Hawaii;

and Red Hill, Maui) the other set in California (Pittsburg,l?oodlandjand

Mar@lle).

RESULTS

h?P/[o,oor Short hse line.

‘%( ~c
.



Hawaii. Kona net all stations received and recorded 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. khaina net all stations received and recorded electr+

magnetic pulse emanating from bomb detonation.

Stateside. Harlingen AFB Texas net all stations received and

recorded electromagnetic pulse emanating from detonation.

Griffiss AFB New York reports equipnent failure.

CCNC1-USIONS

7No conclusions can be made until further information is received

from data reduction and interpretation.

-a-
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Project 6~.- Effects of Atomic Explosion on the Ionosphere -

M. Hawn

OBJECTIVE

The objective of Project 6.3 is to obtain data on the effects

of high yield nuclear explosions on the Ionosphere. Principally,

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

altitude radioactive particles, and to study the effect of orien-

tation relative to the earth~s magnetic field on F2 layer effects.

INSTWMYNTATION

The system comprises:

7Two Ionosphere recorders, type C-2, operating m pulse trans- -

mission, installed in 6 ton trailer vans, one locatd at Rongerik

Atoll anq one l~cated at Kusaie h the Caroline Islands.

One Ionosphere recorder, type C-3, operating on pulse transmission,

installeflin a C-97 plane based at Eniwetok Island.

Detailed Description:

Ionosphere recorder site (Rongerik Atoll)

site (Kusaie)

AN/C5&7, type C-2 Ionosphere recorder with a po~er output of

10 KUpeak pulse alternately transmitting and receiving automatically

over the range of frequencies from 1 to 25 megacycles. This equipment

measures and records at vertical incidence the virtual height and cri-

tical frequencies of ionized regions of the upper atmosphere.

A 600 ohm multiple wire antenna designed and erected, so that the

direction of maximum intensity of radiation will be at the desired

vertical angle over all of the operating frequency range from 1 to 23

-30-



megacycles. The transmitting and receiving antennas and the

grcwxl pkwwere in mutual

of the transmitting antenna

Magnetic North.

perpen~icular planes with the plane

oriented 53 degreeg to the East of

Ionosphere recorder site (C-97 airplane)

Same as for Rongerik and Kusaie, except that a C-3 Iono-

sphere recorder was used. This recorder is the same as the

C-2, except for a few modifications and improvements.

The transmitting antenna in the C-97 was a single wire delta

fastene~ to the lateral extremities of the tail assembly.

OPTRATIONAL

T

Ground stations at Rongerik and Kusaie, using 15 second sweep <“

operated on normal 24 hour schedule, 5 sweeps per hour.

Airborne Station C-97: Did not participate in this test.

Airplane was at Hichm AFB ~or 200 hour maintenance check.

RTSULTS

Stations at both Rongerik and Kusaie operated successfully

during this test. C-97 airborne station did not participate.

There were no noticeable effects on the Ionosphere from this

tegt.

-31- 2.
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I%oJect 6.5 - Analysis of ElectromagneticPulse F’reducedby Nuclem

Explosions - C. J. Wg

OBJ5CTI-VE

The objective of Project 6.5 is to obtain wavefo~s of the

electroma=meticradiation for all the detonations during Operation

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

study relating the

the detonatlcm.

JNSTRUMTNTATTO!?

Two Identlcsl

~aveform parameters to the height and yield of

Tstations are used to xwcord data, one at Eniwetok ~
*

and one at Kvajalein.

The fmstru.mentatlonconsists of a wide-bind receiver with

separate outputs cannected to each of the three oscilloscopes. Hounted

on each oscilloscope is a Polaroid Land Camera for recording the tran-

sient display.

RESULTS

Station A: Eniwetok

Data was recorded on all oscilloscopes. The predicted field

strength-was and the measured field strength was

The waveforms are good and shoals prodded data

when analyzed.

Station B: Kwajalein

Data was recorded on al oscilloscopes. The Predicted field
.& $*

strength was and the measured field strength wa~

e~

Y=

The recorded wave forms were of good quality and

should proti3e data.:,.
1’“

.

—.—.



CONCLUSIo!~s

=~~tion of the predicted field strengths and the measured

field strengths show that the fiel~ strength is evidently atten-

uated exponentially and is not a linear relationship.

All data has been forwarded to Zvans Signal Laboratory for

final analysis.

akP
L
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Project 8+- Airborne High Resolution Spectral Analysis - R.

OBJECTIVE

To determine the spectral characteristics of the radiant

Zirkind

power

of an airburst fireball prior to its being shocked by the reflected

wave.

INSTRUMENTATION

The spectral distribution of the radiant power is obtained

from a medium quartz Hilger spectrometer. The spectrum iS S~Pled

in narrow tands 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 time of 150fi sec. The

transmission measurement is accomplishe~ by beaming a pulsed light

signal of IuIownoutput and spectral distribution from a fixed point

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

by a d$tector in the aircraft and recorded on a Heiland recorder.

The detector consists of two filtered photomultiplier tubes sampling

two spectral regions, (1) .3-.55 microns and (2) .6-1.05 microns.

In addition, a quartz filtered calorimeter, 22 degrees field of view,

is utilized to measure the approximate radiant exposure received at

the spectrometer.

R~SULTS

The aircraft was located at the desired position, namely 22,000

feet absolute, directly over grownd zero at To) during the entire

length of the thermal pulse.

The spectrometer operated normally and to date good data has been

obtained on 10 channels

(:,;,~L‘,,;,
L+’.’‘:‘W[.:,,,-1.. -34-



The transmission measurements’were carried out successfully

to H -6iXs%conds. The latter corresponfisto the last a~llEble

light pulse as the light source was etiinoished on the H-5

second signal.
.....

DISCUSSION

The thermal data appears to be very interesting, in particflwD -

in the infra-red region; th~t is, the duration of the thermal pul~e

‘as abo.tfi as compared to the blue region which had a du-

rat’ono’~’””t-
This difference has not appeared on

broad band calorimeters as their sensitivity Is considerably lower

than that of the spectrometer system emp~oyed here. Further, this

J
Ienflscredence to the theory that the hot shocked gases within the ~

fireball at later times are still capable of emitting significant

amounts of ra~iation In infra-red regions of 1-3 microns.

~. ..,.
:.. ..-

:, ..-
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PART III

TASK UNIT 1

LAM PROGRAMS

Program 10-

Program U -

Program l.z-

Program13-

Program 15 -

hgmn 16-

Program 19-

/-%’Q=(%gP
Keith Ikyer
Atisory Group

~“Thermal Radiation and H H. HoerM

Radiochemistv Go Cowan

=emal Neutron Mea~ent and R. L. Aamodt

High Energy &mna Measurement

Fission Reaction Measurements J. 9. w

photo-physics G. L. Felt

Physics & Electronics & Reaotion B. E. Watt

Hi*~

Nuclear Vulnerability Lew Allen
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Project 10.1 - Fireball Hydrodynamics - J. F. Mullaney
— .

L. N. Blumberg

The yield of th-D Erie), computed on the basis of dia-

meter - the data from nine Eastman films, is recommended to be

e“-
The three methods of computation employed are hsed on ~uation

17 (Chapter 5, LA 1021) as discussed in ROP-12. The integral form

of Equation 17 is consistent with pre-Teapot radiochemistry; the dif-

ferential form is based on the yield of King shot as 540 KT; and the

l+!chnumber scaling method utilizes IE34problem M and Castle data
*

normalized to 1 KT by D. Sezcord and T. Snyder. tThe Bethe-Fuchs mass

treatment was employed in all methods with a total weight of 73,525

poun3s included.

Results obtafned from photo stations at Parr
$

Piiraai, and%ck

$a, “also Obtaind ~
are present~ in Table 10.1-1. A yield of

@

the integral method from two heavily fogged Runit films. Inclusion

of this result will not significantly effect the quoted yield.

The effect on the yield of including various amounts of mass is

shok-nin Table 10.1-2. All items within the noted distance of the

center of the bomb were listed, and their mass and position entered

into the mass treatment.

-37-
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Project 10.2- Time+ f-Arrival - J. F. Mullaney

— —

The tlnw-of+rfival method was employed to estimate the field of

the~& E) through use of hand-held stop watches at Station
i

1518, P- Island. The shock wave was heard clearly, and there was

almost e~ct agreement h time interval as measured by several obser-

vers. The time of arri=l at the microbarograph station of Project

31J at m~etok Island was also noted by @tier Mmyles (%mdia)~

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

10.2-1.

The weather conditions of imterest, as observed at Miwetok at shot

time are:

Pressure: 1,009.1 mb

Temperature: 80.3oF, relative humidity 80.2%

Wind: 12 knots from 100o, with gusts to 15*

The sound velocity calculated using the expression 1.4 pressure/density

is 1145 feet per second. A wind of U? knots from 1000 adds 57 feet to

the air ~th between Ground Zero and the Eniwetok station, and 228 feet

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

sound speed) in the last third of the path to lhiwetok is then:

(72.727 # 57) - (48~ ~ 22$) = llA7 fps
61.3 -40.4

The sound speed 1145 fps is in good agreement with this figure, and is used

in getthg the yield estimates in Table 10.2-1.

*

&
As was Indicated in the report on an empirical reflection

——

factor of 1.6 seems appropriate for a l~d~ased surface shot. The~~ED

(ERIE) was not a surface shot but was fired on a 300-ft. tower. L F’.

Seacord, Jr., and Carter Broyles point out that in the case of a tower

shot, the reflection factor,should not be applied in calculating the traversef.
.

.- -39-



time forthe first few hundred feet (about ~ feet in this case), md

then for several hun&ed feet, the increase in shock velocity acco_-

lng Wch stem fozmatlon must be considered; fort he r emdnder of the

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

is no advantage in using this involved procedure, owing h the Uncertainty i

about the reflection factor. Yields obtained using reflection factors

of 2 and of 1.6 over the entire path length are given in Table 10.2-1.

TABLE10-2-1.
.
I
(

Tk#: Arrival Time
Station Bearing (Seconds)

Parry M, 593 1730491 -?
1518

i!!m!!r-,
Eniwe- T2,727 187° 23s
tok i .

Average ~

-r!+o-

IElm
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Project 11.1 - Radfochemlca~ Analysis - C. COh%n

~ ~------ “-–-—’‘—”-‘- —. .——. .—. . . . . —
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D~LRIE)
Project 11.2- Sampling - H. F. Plank

(Pe F. ~OrO)

EQUUMENT

Four F-8h and two B-57 type aircraft equipped for cloud SW-

as described in
-Pti were “ed 0“ ‘s ‘ss’O”’ ‘e

F-8L aircraft were designated by the code name Tiger, the B-57 aticraft

that were used for sampli.ngwas given the code name of Hotshot and

other B-57$ WIIMI was Wed = *e Contiol aficr~ts -S CassidYO

MEATIER

the

Predicted and observed tind shears were very high, on the order of

200 to 300 degrees ~d 8 tO 10 ~OtS ~ ~locfty ~ference Per ~~ooo .

feet change in altitude. “TCloud cover consisted of about 3/8 scattered

alto-stratus front18,000 to 20,000 feet$ but this did not i.ntmde on

the bomb cloud or interfere with visual penetration of the samp~

targets.

CICUD DESCRIPTION

The cloud rose in a

32,000 feet in less than

straight column readdng a top altitude of

10 minutes. The cloud began to breakup

rapidly under the influence of the strong Mrectional wind she=s

although velocities were low enough so that the cloud did not break

into separate pieces for a considerable time, but instead stretched

out Into a Iong$ ve~ thin spiral shape, until about 1* hours after

burst the, when the amns of the spiral startedtobreak aparta.nd

spread out into small thin strati. The cloud was of a very pronounced

red color at all times, which was of -at sid h locathg the long$

thin strings of the cloud tiwhich sampling penetrations were made.

@k”/-
%QC @ -4-2-
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WLPJLLNG MlhblUN

Beca&e ‘of the high wind sheer and e~ected rapid break up of

the Ckmd$ ‘A” flight$ Tiger Red One was put In for a brief srdff at

plus 30 minutes and reported radiation intensities which were obviously

incorrect, but time and dosage calculations showed that considerable

activity was being retained in the thin cloud section~ At PIUS 1 how

this aircraft was directed to penetrate straight through the topmost

leg of the cloud and was able to gather the required sample on a 30

second penetration. ~Bn flight, Tiger Red TWO was directed into the

next lower promising piece of cloud$ at 21$500 feet and

radiation

curve, as

the cloud

10,OOOto

Velylong

intensities essentially in agreexnentwith the

did “C” flight, Tiger Wte One and Two which

reported cloud

prediction

was put fito

shortly thereafter, in the third portion of the cloud at

4,000 feet. By this time it was becoming apparent that the

thin strings into which the cloud had

together better than would normally be expected

‘D” fli@t$ Hotshot$ had plenty of fuel$ so was

additional 30 minutes and then directed at plus

stretched were holding

for such a thin piece.

held b the * for an

2 hours to make

penetrations through the various small bits of cloud still existing

from 31$000 down to 19,000 feetO Cloud radiation intensities were still

adhering to tie normal curve, and Hotshot collected a god sample in spite

of the small size of his targets.

h~IIU3R RATIOS

The numhr of fissions measured in the samples by radio-chenzistxyat

Los Alamos averaged about 83%of the number predictid at PFG from obser-

mtion of radiation levels of the sample papers through the shipping pigs

/
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after they were remaved from the aircraft, This discrepancy was not

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

larger dosag=s”taken by most of the sam?ling aircraft. The ratios Of

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

entirely consistent with those encountered on past operations.

35
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e Tiger White 1 & 2

View of Erie cloud during sampling operations looking north
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?roject 12.1 - Thrcs;loldDetectors - ‘.:.Ei~:ers

. —

‘,

4(’;’0:::::”

Project 12.1 exposed Zirconim san.pier

what we believe to be a total of

esczping the de\5ce0

‘ssur’rg~”ixedti’h’he’ as’ ‘neh’-s the ‘
followins n’.terialsant their respective

a:,o~~,tsin the centr-:lre:ion:

“I&w
.-

in freepaths are:

The tr~r;s~~;sl=of th~se n_aterialsis t>ed ..— ..— -—..__—-——.-

“mmo
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Project 12.2 - Pha-~ex- D. Pp.ill.ips

-—-

The phonex experiment as described in GW~”,ti-v.iOUSEReport riT-6ewas

performed at two nuclear explosions durinG Operation ~2tll~G0
-’--

(M:IZ) shot there we~e two sthtions (303 yds. and 600 yds. from ground

zero) looking throush holes in the J-13 shield. l%o stations (45o yds

and 750 yds.] were eliminated.a few days before shot time. The reason

fer tkliswas tt,ed:r,:erof lip scatterir.gby hydm~en in the ccncrete

and par~.ffinshield as pcinted cut by Louis dosen.

.
TO alleviate t!-iiss~tu?tic/r42tk.f,aperture t:,rm:h the shield k:as

reduced usin:

line of si~ht

ml.:..j_spipe ms



Tk,etctal thickness of lezd o:,top of the collir,ct,or was probably less
——

than l“. The lir)esof sight through the blast plate were protected by

1~” I.D. pipe about &“ lor.gwelded to the front of the plate. Around

tljeseFipes lead wool was packed to a thickness of about 4“. The fronts

top,

sand

lene

Sio!l

aridsides of the collimtor were protected by severa3 layers of

bags.

The 300 yd station cor,tai.ne+dthree phorlexcmeras haling polyethy-

radiators O.Cill”,0.0cZ5’f,ar,d0.0C3° thick. Ilford nucle= e~~l-

plates were used at the rear s:.allar.;lepositions only. The four’

plates in each cmera were as folloxs: 3CIJ~C2, 2CIO~C2, 300/4Zl,and

Instead of a 0.0C3~’pGlyethylciaeradiator at the front of the cameras a

Lo~is Zosen to look for the anylar distribj~tion of protons from the

rh.otG?;sintey=tion of the de’uteron..

Car.eras~:ere reco-;ered from the 6G0 yd. station about mid-afternoon

of ‘>day. ll~-;elop;i~~nt of the plates from F.osen!scaxera and from the

0.0025”r=.diatorcamera was stuted i.nmefiately. ne C2 e~lsions gave

good reada’oleplates reasonably free of background. The El emulsions,

althouqh shoiing less background, do not sho~ at all well the beginnings

of proton trzcks whose energies are greater than about 10 or 12 rnev.

Two hundred and eighty~ne tracks were measured on one of the C2

plates by Louis Eosen. The results of this analysis are shown in Table

122-1 and the neutron ener~ spectrum extrapolated back to the outside

of the bomb is shown in Fig. 12.2-1.

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

later.
-.. ...
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the pl?tes frorttv:cG: these

camera frcm the 6W yd. station.

be red and the 21 plates, though

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

the spectrum.

It s!iouldbe er.pl,asizedt~,atthese data are preliminary. Attention

is called to the number of tracks reccrded for eac!~half mev ener~ inter-

val as s~:o~h~liz the tz’ole.

‘:;ewish to t}-,<:~kJ. ;+~ll, R. II~;~;i~n a-d R. Elossom for their ass-

is:<r,ceir~r:d:inglast I:~rlutech~~es. >Sso we would like to st%te o“ar

~u:,l.eci~~i~r,of t~~eco~pera~ion which we i:ave-. received from Buddy Schutz

aridtl-leother mach~nists.

1
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TABLE 12.2-1

PLATE #B14.E

ERIE R = 608 ydS.

Q (E) as given is outside gadget in fairly good
geomet~. No correction has been applied for scattering
in H. E. and other bomb materials,

* GREENHOUSE - GEORGE Data.
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i)~(”m)
Project 13.1 - Measurement of Alpha and

Measurements of the reastion rates

Boost - H. Crier

puior to and during boosting

—
The records obtain~er~~-fia-YXF@e mount .3of%~S~attrlDUU.

to Iniluctiveblocking condensers used in the detectors ma~e over half

of t?e traces unreachable. Those records which were usable had a rather

small d~amic range and resulte~ in rather wide scatter in the data

points and did not permit an accurate time-tie. Enough data were obtained

to mdce a time-tied splice of the data over essent’5allythe full dpamic

range encmnpassed.

A total of ten detectors were used - two of Neherts photomultiplier

detectors to cover the early ~rt of the curve and eight of IIG&GfS photo-

cell detectors. The detectors used to measure the boost region were

collimated to an angle of 1 in 20 at the detector to reduce time smear

by air scattering and also viewed the source through an aperture of about

2.5 inch dimeter fn a 2.5 ft thick paraffin-concrete shield located in

the tower cab; the shield precluded the detectors seeing the weapon case,



I ---- a.*C’%------ ....

Table 13.1.1 is a summary of the data obtained

prior to boost. The in~icator numbering convention

number in the tens position and the scope number in

in the region

llsts the detector

the units position

(1 is I?G&c- 3343, 2 iS K-~421, 3 iS K-14@). The Con==sion from

roentgens to neutrons at the tuballoy - aluminum interface was obtained

through use of Watt~s ?rogram 5 code (IA-1984) considering all neutrons

equivalent an~ taking only the uranium as the source of ~-rays. (This

is the same proc:dure used bjjWatt). First-m3er least squa~e fits to

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

to~ather ~th ~lues obtained by FGTuIs graphical base-line and

difference methods. 3

The data obtained are shown in Figs 13.1-1 thru 13.1-6. The data

shown in FiT. 13.1-6 are probably not rel~vent and are shown only to

indlc~te ~ynamic range and was not the cmly limitf~g factor to explain

the loss of boost data.

The values of alpha obtaine~ by the least squares method versus

time obtained by the common timing system is shown in Fig. 13.1-7

together with a fit to the points. This yield a value of d4/dt=— .L.-

measurement.
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Project 13:3 - ENS Monitoring - ‘O ‘enry

J. Malik

Monitoring of the S-units used to detonate the detice was

performed by San3fa (D. Henry) using their microwave telemetering

system. Results of their measurements are:

-———————.
—

--—-._._—._ —
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Project 15.1- EG&G FHOT(XHUMY - H. Grier

D. F. Seacord

FIREEALL YIELDS

A total of eleven Eastman films from four tiation~ (p~~ ~t ~ ~cks @

Piiraai) give an average yield of

-

The three films fran Runit

were exposed to greater than 10,000 R, but ‘-es were

processing.

Although a relatively large scatter exists in the

obtained through selective

film data from a given

station, there is no systematic error attributable to mass effect. The average

&@elds per station are comparable for the close-in stations, but the P - average
& !-..,

-
is higher, being influenced by two films which give yields greater th=– “ “]

‘\_ ,.~

“-–-Ti&ing into consideration the randcm scatter, it is recommenced that the/ ------.—-—_. _.______ -h. —.

\
-- ‘-i - ‘54.. — ___——————J—— ______—

RMNmETERs

Four Bh_~ operated successfully at the centrol point giving readings

Ofd milliseconds respectively. One obtains an average field

emthe’e‘afiusus*thefO-la”=O”l’:”

-44.
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To reproduce this page use JDO Log # RCE-276?, which

is the Erie fir--ballnegative, together with a p~oto

layout showing classification top and bottom, Fi~e

page number. From this raterial Graphic Arts can make a

composite negative and produce glossy prings

Fig. 15.1-1

I
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To reproduce this page ?% see instructions for page 65,

using JDO Log # RCE-2770, Erie Fireball Negative.
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To repro~uce this page see ir.structi:nsfor page 65,

ising JDO Lop ~ 2768, Erie Fireball negative.
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To reproilucethis page see instructions for page 65,

using JDO log 1 RCE-2767, Erie fireball negative
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Project 15.2-HI-W SPEED PHOTOXWHX

EARLY FIREB4LL GROW’IM

r
Pro@t 1S.2 0pOr8bed StatIon 152S)on Runit for the Ot to Obtxctn

information cm the growth of the may early fireball. One of the pUrpOEJMfor

‘-

such a study was to gah lmcwledge about ~producibility of t

bombs. The exact gecxnetryof bomb and case will be fired again in th~

shot, and the degree of difference of the two early fireball expansions ah-

give data on the relative yields of the two bcmbs. Unfortunately the

will probably be changed to a lower field for the~contPV

earlier expectat!on9. Thus the tnfoxmatlon to be obtained ~ compadson of t+
~. “- ‘— --~

.

,’ shots will be a scaling law and not reproducibility dda.
------

*

U. not be too god because the field of th% “ or

that shot fl not be knum very well.
v

Cameras were o~rated in Station lj20 also to study the fireball growth h

color and in fran+epictures. The expex3menta3. setup was identical to that de

scribed in the Projeot 1s.2 Pre-operational Report.

Station 1590, the wooden mirror shed in front of station 1.520,was rebuilt

m~~ ‘0 ‘W ‘i- 0’ ‘he ‘m ‘o’ ‘“”r” ‘e ‘Wmefi “
after the’

of the turning mirrors in the photobunker and the pe~pective introduced by the

orientation of the tower made the tower appear tilted in the pictures. The

slits tithin the streak cameras were set at an angle of about 11~ degnees fran

the horizontal to Me up on the horizontal direction of the cab. *r W

tortion corrections we= made in the focus position to give very good @amic

fOous● For full speed, 4,CW V, the ellt is moved fonrmi 3/4 fnch. The half

~g,
ed correction is i inch,and the quarter speed Cormctlm 1S I/$ tich.

47/ $0[
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The thin Panatanic X film worked quite well fn the radiation field of the

bunker. The film shuws about 3 or 4 roentgens total dose. Unfotimtews the—

color flln had no color caMbration

of the fireball O

mhutes in the Beq

in D-76.

All the cameras

not be Ialm*

developer ElD’@

on it and therefore the degree of colorfng

Development of the Panatcxdc X ffln was 20

and the color fih waB proceesed 5 &nutes

operated to give excellent m Sultso The four streak

cameras to study expansion velocities of the early fireba21 gave the records

shcwn in Figures 1 to 4.

/
qsims to the z3@t

built in a baffle on the tarer. Expansions to

slit which was projected on the cab to a width

I

were seen through two inch slots

7
the left were seen in a c~ra ~

of 6 inches~ The angle of the

slit h the camera is sham on the film whe
.— ..-—-- ---— .-

The width of the slit fmage 5s only slightly tide an its geanetrical sf~ea

Therefore, the recordable t lasted only a’short time, probably less than
“— + ..-__— -.-—-—.._..-— ~:

~here is

———_———~-..
The ~osure on

the right side as seen through the 2 inch slots was much less than the e&

posure m the left side. Figure 2 shows ve~ little ~osure on the right

side. One expects a factor of two between the two sides because of the

effectivs s13t sizes, but the

Varicms studs in the baffles,

studs in the slots accurztely

ion.

exposure indicates a factor of at lea* terL

rails, etc. shw 5n the pictures as

show the scale of the =cord in the

shadows. ‘he

space direct-

-7J -
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project 16.3 2 Electromagnetic Measurements - R. E. partridge

4Fo$ _ the electromagnetic recording system

at measuring alpha. Sufficient coverage was provided

was directed primarily

to record seven gener-

ations on two Rossi scopes, each backed up by a linear scope. Sufficient gain .

was prodded to deflect the most sensitive scopes one-half scale with a field

strength of one millivolt per meter. A relatively narrow-band antenna was

used, centered at 75M.C.

four

form

M*C.

49.5

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

just befme the shot to prevent continuous triggering. The exponenti~

of the signal was masked by severe interference, predominantly near ~0

This probably was the Lookout Mountain voice countdown transmitter on

M.C.
_.-

The time interval system was operated as a dry run

All scopes functioned correctly. .

a“

$1
7,,,,
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Project 19.1- Nuclear Vulnerability - Uw Allen~ Jr.
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Neutron fluxes were measured at each of the two locations with

the assistance of Proj. 2.51. Preliminary study of these measure-

ments inaicate that the flux of high energy neutrons (greater than 1

Mev) was less than was anticipated.

The reasons for

the observed results

detailed analysls of

the discrepancies between the predictions and

have not yet been determined and must await a

the experimental information.

●
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Project 19.2- WLTS- LewAll~n~Jr.

The purpose of the experiment was to investigate certain

feature of the proposal knowns as 3ATS which had been described in

LOS Alamos T-Division Report, T-793. Nine spheres were hung fr~

.00ITIStitthe 250 ft. level of the@@Erie) to.er. These sPheres

ccnslsted of a graphite layer, 2 ft. in outer dlam~ter which enclosed

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

a sphere consisting cf a sample of the blanket material 2 inches in

diameter. The s~rnpleconsisted of g:-aphitecontaining Li6 in amount

$35wasddedi nconcen- ~equivalent to about LiC In .=d~ition
500” ,

tration which varied from sample to sanple such that the most con- -

235 in amount equivalent to about UC2,,.Centrated sample contained U

It was expected that the steel spheres cc~d be recovered after

the shot vhereupon en analysis of the sample it contained would re-

veal valuable information regading the production of tritium under

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

the high temperature caused by energy released from the U235 in the

sample. An initial recovery attempt b-asmade one month after the

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

was reccvered, this one was returned to Los Alamos for disassembly

and analysfs. It is anticipated that the remaining spheres can be

recovered on about plus two months.
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Z%oject31.1 -Microbamgraph ~ W. A. Gustafson

The purpose of this project was to measure winds in ozone layer

of the atmosphere. This was accomplished by measuring at several sites

the arrival times of the shock wave reflected from the ozone layer*

Five sites were operated: Ujelang, Wotho, Rongerik, Bikini, and F2dwetok.

At each site two stations were operated about one mile apart. The diffe~

ence in arrival times gives the angle of incidence of the shock and infor-

mation from several stations may be combined to give the tids~

*
ERIE) good shot records were obtained from all.stationS

*

but no temperature and wind vectors are yet available.
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