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ENCLOSURE . L 

- - - - - -  

RGPORT OF SCIENTIFIC SUWARY 

GENERAL 

1. This  enclosure descr ibes  t he  p a r t i c i p a t i o n  of J o i n t  Task Force 
EIGHT i n  Operation DCMINIC, t h e  nuclear  t e s t  s e r i e s  conducted during 
t h e  Spring, Summer and F a l l  of 1962. Addit ional  information on the  
p a r t i c i p a t i o n  of subordinate u n i t s  is a l s o  covered i n  a general  man- 
ner .  I t  covers the  time period f rom.':the i n i t i a l  a c t i v a t i o n  of J o i n t  
Task Force EIGHT u n t i l  terminat ion of t h e  opera t iona l  period f o r  Opera- 
t i o n  DOMINIC. I t  descr ibes  the  magnitude of t h e  t a s k s  accomplished, 
problems encountered, and recommendations f o r  o rganiza t ions  involved i n  
f u t u r e  nuclear  t e s t  operat ions.  This repor t  is not  intended t o  be a 
s c i e n t i f i c  t r e a t i s e  on t h e  technica l  aspec ts  of t h e  opera t ion  a s  t he se  
po in t s  a r e  covered i n  t echn ica l  publ ica t ions  of t he  s c i e n t i f i c  labora- 
t o r i e s  pa r t i c ipa t ing .  Rather it is a general  de sc r ip t i on  of t h e  sup- 
p d ~ t  aff.orded the  s c i e n t i f i c  e f f o r t  and a b r i e f  o u t l i n e  of the scien-  
t i f i c  information gleaned during the  operat ion.  

2.  I n  t h e  summer of 1962 t h e  Soviet  Union made t h e  dec is ion  t o  abro- 
g a t e  t he  then ex i s t i ng  nuc lear  t e s t  moratorium. In  o rde r  t o  maintain 
any l ead  we had i n  nuc lear  weapon designs,  e f f i c i e n c i e s  of y i e ld s  and 
advanced concepts and t o  f u r t h e r  our technica l  knowledge i n  t he se  f i e l d s ,  
t h e  United S t a t e s  had no recourse but t o  go ahead with a nuc lear  t e s t i n g  
program following the Soviet  Union's u n i l a t e r a l  a c t i on  i n  t he se  scien-  
t i f  i c  and m i l i t a r y  a reas .  The secu r i t y  and wel fa re  of t h i s  Nation a s  
we l l  a s  t h e  bargaining pos i t i on  a t  t he  conference t a b l e s  i n  world pol i -  
t i c s  is extremely dependent on our weapons systems complex of which nu- 
c l e a r  weapons play t he  key r o l e .  Thus, i n  l a t e  1961 Operation DOMINIC 
was e s t ab l i shed ,  an ope ra t i on . tha t  was organized, planned and executed 
i n  about 12 months. The operat ion was complex and f a r  f l ung  a s  t e s t s  
were conducted a t  severa l  loca t ions  with s c i e n t i f i c  and Task Force opera- 
t i o n  l oca t ions  dispersed throughout t he  P a c i f i c  Ocean from Alaska t o  the  
American Samoas and from t h e  West Coast of t h e  United S t a t e s  t o  Okinawa. 
This  v a s t  and complex operat ion was conducted by J o i n t  Task Force EIGHT 
commanded by Major General Alfred D. S t a r b i r d .  The S c i e n t i f i c  Deputy 
of t h e  Task Force was D r .  William E. Ogle of t he  Los Alamos S c i e n t i f i c  
Laboratory. 
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A. INTRODUCTION AND SUMMARY: 

1. During Operation DOMINIC 24 devices were a i r  dropped over  t he  
ocean a t  ground zero  t a r g e t s  located off  t h e  southeast  coas t  of Christmas 
I s land .  These devices  were.des1gned and developed by Lawrence Radiation 
Laboratory (LRL) , Livermore, Cal i forn ia  and Los Alamos S c i e n t i f i c  Labo ra- 
to ry  (LASL), Los Alamos, New Mexico with each labora tory  providing 12 de- 
v i ce s .  

2. One of t h e  primary reasons f o r  conducting t h i s  test s e r i e s  was 
t o  preserve our  Nation's lead i n  weapon design through t h e  advancement 
of concepts i n . t h i s  a r ea .  To t h i s  end 24 developmental t e s t s  were f i r e d  
i n  t h e  Christmas Is land por t ion  of Operation DOMINIC commencing on 25 
Apri l  1962 and ending on 11 July  1962. These were followed by f i v e  de- 
velopmental t e s t s  conducted nea r  Johnston Is land i n  conjunction with the  
completion of the  high a l t i t u d e  e f f e c t s  tests i n  t h e  F a l l  of 1962. The 
Christmas Is land developmental tests could be c l a s s i f i e d  a s  t e s t s  of the  
following categories:  

a. Groups: I 
(1) Stockpi le  b a l l i s t i c  m i s s i l e  warheads (10 t o t a l ) .  



(2) Future b a l l i s t i c  missile warheads , 

(3) Stockpi le  a i r  drop weapons - 
(4) Lightweight - 
(5) Other experimental devices - 

B. OBJECTIVES : 

1. A primary objec t ive  of Operation DOMINIC was t o  ob ta in  data  
from the  detonation of nuclear  devices used i n  weapon systems a l -  
ready i n  s tockp i l e ,  programmed f o r  admission i n t o  s tockp i l e  o r  from 
advanced concept devices highly experimental i n  nature .  Highly so- 
ph i s t i ca t ed  diagnost ic  recording instruments were i n s t a l l e d  a t  land- 
based s c i e n t i f i c  s i t e s ,  pr imari ly  a t  S i t e s  "A" and "MM". To t e s t  t he  
f e a s i b i l i t y  of an a l l  a i rborne operat ion,  diagnost ic  measurements were 
made from a i r c r a f t  a s  wel l  a s  the ground. This technique of data  ac- 
q u i s i t i o n  proved so successful  t h a t  i n  t h e  f i n a l  phase of a i r  drop 
operat ions,  a t  Johnston I s land ,  t h i s  technique was employed i n  place 
of a land-based s c i e n t i f i c  p la t f  o m .  Two C-130 a i r c r a f t  were used a s  
instrument platforms, each carrying f i r e b a l l  cameras, bhangmeters, 
and t i m e  i n t e r v a l  measuring equipment. The B-52 was equipped with 
f i r e b a l l  cameras and bhangmeters. To make use of t he  f i r e b a l l  pic- 
t u r e s ,  t h e  d i s tance  between the camera and the  bu r s t  point  had t o  be 
known, thus,  two DblE (Distance Measuring Equipment) systems were used. 
The Sandia DME system was used t o  measure the  d i s tance  from t h e  bu r s t  
t o  t h e  B-52 drop a i r c r a f t  and t o  t he  companion package used f o r  the  
HHRT (High High Resolution Telemetry) alpha measurements on t h e  LASL 
sho t s .  . The second WE, designed and operated by t h e  A i r  Force Special  
Weapons Command, w a s  used t o  measure t h e  d i s tance  from bu r s t  t o  a l l  
t h r ee  a i r c r a f t .  The most important diagnost ic  measurements made w e r e  
those of y i e ld  3- I n  
addi t ion ,  t he re  was an experiment designed t o  measure t h e  alpha of p r i -  
maries while some primaries t e s t ed  had radio-chemical de tec tors .  The 
t o t a l  y i e ld  was obtained from measurements of the  r a t e  of growth of 
f i r e b a l l  obtained from f i r e b a l l  photography and from measurements of 
t h e  time t o  the  f i r s t  minimum i n  l i g h t  i n t e n s i t i e s  using bhangmeters. 
The f i s s i o n  y ie ld  was obtained from radio-chemical ana lys i s  of the  
deb r i s  of t h e  explosion obtained from samples co l l ec t ed  by manned a i r -  
c r a f t  equipped with spec i a l  sampling equipment. The sampler a i r c r a f t  
were d i r ec t ed  by a c o n t r o l l e r  from the  sponsoring labora tory  t o  insure  
represen ta t ive  samples. After  removal from the  sampling a i r c r a f t  , t he  
samples were placed i n  sh ie lded  containers  and t ranspor ted  d i r e c t l y  t o  
t he  labora tory .  Generally,  samples were received i n  l e s s  than 12 hours 
a f t e r  sho t  t i m e .  The time i n t e r v a l  between t h e  primary and secondary 

-PC Jcid were measured by ob- 
se rva t ions  a t  very e a r l y  t i m e s ,  of t he  electromagnetic s i g n a l  generated 



by the  shot  and, of the l i g h t  i n t ens i ty .  These were obtained by both 
the  land-based s i t e s  and the  C-130 a i r c r a f t .  The telemetered alpha 
measurements provided diagnost ic  information concerning the  performance 
of primaries mc.k-b by u t i l i z i n g  high time resolut ion 
techniques. A timing system operated by TU 8.1.6 (Edgerton, Germes- 
hausen and Gr ier ,  Inc.)  furnished timing s igna l s  t o  a l l  experimentors. 
Signals  were sen t  out by both hard wire and radio f o r  ground and a i r -  
borne equipment. Unt i l  re lease  time a l l  time s igna l s  were i n i t i a t e d  
manually. A t  r e lease ,  a t imer was s t a r t e d  which sen t  out a l l  s i gna l s  
up t o  t he  15 second s igna l ,  and the  Am BARO s igna l  s t a r t e d  a second 
timer which automatically furnished a l l  l a t e r  s igna l s .  These timers 
were control led by a time system synchronized with WWVH which a l so  
gave the  time of re lease  and time of burs t .  The Sandia radar  tracked 
the  drop plane u n t i l  r e l ea se ,  then tracked the  t e s t  vehic le  u n t i l  bu r s t .  
Mounts were slaved t o  these radars  a t  both s i t e s  f o r  mounting cameras 
and photocells f o r  the experimentors. 

2. While de t a i l ed  information about each event ,  including objec- 
t i v e s ,  is presented i n  Annexes which follow, the  general  ob jec t ives  
of these t e s t s  were: 

a .  To proof t e s t  designs:..not previously t e s t e d  which a r e  i n  
the  present s tockp i l e  o r  a r e  soon t o  be added. 

b. To t e s t  designs which were modifications of s tockpi le  de- 
v ices  t o  obtain da ta  f o r  new designs and check design methods. 

c .  To t e s t  designs which embody new p r inc ip l e s ,  g ive  high 
e f f i c i enc i e s  o r  reduce weight. 

C. UNITS PARTICIPATING: 

TU 8.1 .1  Los Alamos S c i e n t i f i c  Laboratory 

TU 8.1.2 Lawrence Radiation Laboratory 

F ie ld  Command, Defense Atomic Sup- 
port Agency 

TU 8.1.4 Sandia Corporation 

TU 8.1.6 Edgerton, Germeshausen and Gr ier  , Inc . 
D. PLANNING AND PREPARATIONS: 

1. The devices,  a f t e r  assembly.by the  l abo ra to r i e s ,  were del ivered 
t o  Sandia Corporation f o r  mounting in:.an ex te rna l  b a l l i s t i c  case (Mk 15 
or  Mk 36). Sandia Corporation a l s o  provided and mounted the  fuzing and 



f i r i n g  components, along with the  te lemeter ing system used t o  monitor 
the  performance up t o  burst  t i m e .  The complete assemblies were f e r -  
r i ed  from t h e  point  of assembly, by a i r c r a f t  of the  A i r  Force Logis t ic  
Command, t o  Barbers Point  Naval A i r  S t a t i on ,  Hawaii. There Task Unit 
8 .1 .4  (Sandia Corporation) and laboratory personnel a s s i s t e d  by A i r  
Force load inghandl ing  crews, provided f i n a l  instrumentat ion checks. 
The device was then loaded i n t o  a USAF B-52 bomber a i r c r a f t  f o r  de l ivery  
t o  t h e  t a r g e t .  When i n  t he  t a r g e t  a rea ,  a 16 minute race t r ack  pa t t e rn  
was u t i l i z e d  by the  drop a i r c r a f t  t o  accurately r e l e a s e  t he  device on 
the  appropriate  t a r g e t  a f t e r  severa l  dry runs t o  permit checking es- 
s e n t i a l  equipment, ad jus t  f o r  any adverse weather condi t ions and allow 
f o r  instrument readjustment. Safe ty  procedures were wel l  es tab l i shed  
f o r  a l l  phases of t he  operation and i n  p a r t i c u l a r  when concerned with 
device de l ivery  and f i r i n g .  A f u l l - s c a l e  bu r s t  a t  t he  sur face  o r  un- 
der  water would have caused a l a rge  amount of l o c a l  f a l l o u t ,  therefore  
a l l  devices had s a f e t y  f ea tu re s  which prevented a nuclear  burs t  a f t e r  
t he  device had dropped below the  p re se t  minimum burs t  he igh t .  In  some 
devices t he  f i r i n g  vo l tage  was shorted, in .  o thers  s e l f -des t ruc t  c i r c u i t s  
were ac t i va t ed .  The B-52 drop a i r c r a f t  was cont ro l led  by the  CjTF 8 
through the  A i r  Operation Cont ro l le r  located a t  t he  J o i n t  Command Center ,  
t he  Airborne A i r  Operation Center (an RC-121 a i r c r a f t ) ,  and t h e  Sandia 
Radar and P l o t t i n g  Center.  Delivery accuracy was considered outstanding. 

E . OPERATI ONS : 

1. The t a r g e t s  were small barges moored i n  t he  deep water off t h e  
i s land  a t  the following ground zero locat ions:  

'GROUND ZERO (S t a tu t e  Miles from S i t e  "A") COORDINATES 

These t a r g e t s  contained s t r o b l i g h t s ,  beacons and radar  r e f l e c t o r s  
t o  a s s i s t  i n  accurate  de l ivery .  Resul ts  i nd i ca t e  t h a t  exceptional 
techniques were employed a s  t h e  c i r c u l a r  e r r o r  p r o b a b i l i t i e s  were ex- 
ceedingly small f o r  a l l  drops.  Moors f o r  t he  t a r g e t  barges were placed 



by J o i n t  Task Group 8.3, with a s s i s t ance  i n  pos i t ion ing  from the  
Sandia Radar and P l o t t i n g  Centers  a t  S i t e s  "A" and "MM". 

F. RESULTS: 

1. Although the  device detonat ions were of primary i n t e r e s t  t o  
AEC , these  tests provided t h e  Department of Defense t h e  'opportunit 
t o  p a r t i c i p a t e  on var ious tests and experiments. These experiments 
a r e  l i s t e d  below: 

a .  Chor iore t ina l  Burns (Pro jec t  4.1): This was a  study of 
cho r io re t i na l  burns i n  animals. Five C-118 a i r c r a f t  a t  an a l t i t u d e  
of about 20,000 f e e t  and f i v e  C-54 a i r c r a f t  a t  bu r s t  a l t i t u d e  a t  
var ious d i s tances  from the  bu r s t  were employed a s  t e s t  s t a t i o n s  con- 
t a in ing  r abb i t s  and monkeys. These a i r c r a f t  were flown during t h e  
ENCINO, SWANEE, TANANA, NAMBE, YES0 and HARLEM events ,  and were 
s taged out of Hickam AFB , Hawaii. 

b.  Tes t  of P ro t ec t i ve  Devices (Pro jec t  4.1): Four types of 
eye p ro t ec t i ve  devices based on shu t t e r ing  mechanisms were t e s t ed .  
These were the  electro-mechanical goggles,  explosive l ens  f lash-bl ind-  
ness  devices ,  t he  s t r e s sed  p l a t e  s h u t t e r  and the i n d i r e c t l y  actuated 
phototropic  device.  Seven d i f f e r e n t  d i r e c t l y  ac tua ted  phototropic 
f i l t e r s  were t e s t ed .  These a r e  darkened by a  chemical process i n i -  
t i a t e d  by the  nuclear  f l a s h .  

c .  Study: This 
pro jec t  was concerned with f ind ing  the  requirements f o r  a  f lash-bl ind-  
ness p ro t ec t i ve  device.  

d .  Attenuation of Radar S igna ls  by F i r e b a l l  and Cloud (Pro- 
j e c t  7.3): The objec t ive  of t h i s  experiment was t o  determine the  de- 
gree  of a t tenua t ion ,  and t h e  ex ten t  and dura t ion ,  of a  radar  s igna l  
t ransmi t ted  through the  f i r e b a l l  and cloud a f t e r  a  nuclear  detonat ion.  
An X-band and S-band radar  were set up t o  scan an a r r ay  of r e f l e c t o r s  
dropped behind the  f i r e b a l l .  An a i r c r a f t  equipped with a  beacon was 
a l s o  used a s  a  t a r g e t  and the  s t rength  of t h e  beacon s igna l  through 
t h e  bu r s t  was measured. 

e .  Airborne Thermal Measurements (Pro jec t  7.5): For t h i s  
experiment t h r e e  instrumented B-57B a i r c r a f t ,  posi t ioned by ground- 
based radar  were u t i l i z e d .  The a i r c r a f t  e x t e r i o r s  were painted with 
a  pa in t  having less than 0.15 abso rp t iv i t y  and had thermal c u r t a i n s  
c e r t i f i e d  t o  withstand 60 c a l o r i e s  per cent imeter  wi th in  two seconds. 
The objec t ives  of t h i s  p ro jec t  were t o  measure thermal r ad i a t i on  from 
nuclear  y ie lds  a t  and below burs t  he igh t ,  t o  eva lua te  t h e  inf luence of 
sur face  and cloud r e f l e c t i o n s ,  and t o  improve thermal pred ic t ion  tech- 
niques.  



f .  Opt ics  S tudies  (Project  16.4): This  p ro j ec t  was conducted 
by personnel of Task Unit 8.1.1,  Los Alamos S c i e n t i f i c  Laboratory. 
Light versus  time curves were observed, u t i l i z i n g  mil l isecond resolu- 
t i o n ,  f o r  14 detonat ions.  I n  some cases  t h e  po l a r i za t i on  of t h e  s ca t -  
t e r ed  l i g h t  was measured. Various o p t i c a l  f i l t e r s  were used t o  s e l e c t  
wave lengths ,  pr imari ly  i n  t he  red and infra-red bands. 

g .  Electromagnetic Ef fec t s :  Glectromagnetic pu lse  measure- 
ments on Christmas I s land  sho t s  were made by many agencies.  P ro j ec t s  
were located a t  a l l  of t he  s c i e n t i f i c  s i t e s - o n  ~ h r i s t m a s  I s land  p lus  
Fanning, Palmyra and Penrhyn I s lands .  The prime ob jec t ive  of t h e  EM 
measurements on these  shots  was t o  measure t h e  t i m e  i n t e r v a l  between 
s t ages  of t he  devices being t e s t e d .  Related measurements, but with a 
d i f f e r e n t  goa l ,  were conducted by the  United Kingdom and Denver Research 
I n s t i t u t e  groups. Their  ob jec t ive  was t o  i nves t i ga t e  t h e  propagation 
of t h e  pu lse  containing s tag ing  information t o  d i s t ance  of i n t e r e s t  f o r  
remote de t ec t i on  and diagnosis  of nuclear  explosions.  Other ob jec t ives  
were t h e  i nves t i ga t ion  of sensors  (probes and loops) and recording tech- 
niques f o r  t h i s  measurement and the  i nves t i ga t ion  of l o w  frequency com- 
ponents (10 kc/s and lower) of t he  EM pulse .  The time i n t e r v a l  measure- 
ments by a l l  groups concerned were considered very  success fu l .  

h .  Water Wave Measurements (Program 50): These measurements 
were made by Marine Advisers,  I n c . ,  under t h e  d i r e c t i o n  of Scr ipps 
I n s t i t u t e  ~f Oceanography. Their  purpose was t o  study t h e  production 
of water waves from nuclear  detonat ions over open water and t o  prepare 
f o r e c a s t s  of waves. Deep and shallow waker recorders  were i n s t a l l e d  
a t  Christmas I s land  t o  study t h e  waves near  t he  explosion. Regular 
tsunami recorders  were located a t  Wake, Johnston, Canton and Malden 
I s lands  t o  study t h e  open ocean wave propagation c h a r a c t e r i s t i c s  a t  
po in ts  d i s t a n t  from t h e  source and, i n  add i t i on ,  shallow water re- 
corders  were i n s t a l l e d  oq the  bottoms of c e r t a i n  bays and harbors of 
t h e  l a rge  i s l ands  of Hawaii, Oahu and Tu tu i l a .  Addit ional  d a t a  was 
obtained from th ree  tsunami recorders belonging t o  t h e  Universi ty  of 
Hawaii located off  -shore from Hilo,  Hawaii. 

i . Ground Thermal Measureujants: Two measurements were made 
of t he  thermal r ad i a t i on  received a t  S i t e  "A". One measurement, made 
by Task Unit 8.1.4,  used a calor imeter  aimed a t  t h e  b u r s t .  The o t h e r ,  
made by Task Unit 8 .1 .1  used photodiodes. 

j. Shock Overpressure: Shock overpressure was measured by 
Task Unit 8 .1 .4  a t  S i t e s  "A", 'b" and a t  t h e  J o i n t  Operations Center.  

2.  The p r inc ip l e  e f f e c t s  r ea l i zed  from design imprwements were: 

a .  Improved yield-to-weight r a t i o s  i n  a l l  y i e l d  ranges. 



b. Smaller dimensions f o r  a given y ie ld  

c . Environmental " h a r d ~ n i n ~ "  of the  warhead t o  meet the  more 
s t r i ngen t  environmental requirements of the del ivery systems. 

d. Increased design e f f i c i enc i e s  t o  reduce c o s t s ,  mater ia l s ,  
weights and t o  develop spec i a l  purpose weapons. 

G. CONCLUSIONS: 

1. The 24 devices f i r e d  a t  Christmas Island may be divided i n t o  
the following f i v e  categories:  

a .  Stockpile B a l l i s t i c  Missi le  Warheads. 

b. Future B a l l i s t i c  Missi le  Warheads. 

c .  Stockpi le  A i r  Drop Weapons. 

d . Lightweight % \ A d  

e .  Other Experimental Devices. 

'3- ' l - l d d  
The device information has been compiled from information supplied 

by the  Technical Task Units through formal and informal sources.  The 
information contained herein should not be considered as t h e  f i n a l  opin- 
ion  nor absolute  i n  accuracy. Complete technical  da t a ,  and i n . p a r t i c u l a r ,  
design information has not been included i n  t h i s  repor t .  



'ID APPENDIX A ,  WPORT OF ADOBE EVENT 

* 

Device: - -dl&d Date/Time: 2515452 Apr 1962 

- 
Design Yield: Location: GZ-10 

Actual Yield: 200 Kr, Height of Burst : 2,730 Feet 

2 .  APPLICATION: 

3. RT3SULTS: The S c i e n t i f i c  Laborator ies  of t he  AEC, Los Alamos Scien- 
t i f i c  Laboratory (LASL) and Lawrence Radiation Laboratory (LRL), repre- 
sented i n  the  operat ion by Task Units 8 .1 .1  and 8 .1 .2  respec t ive ly ,  par- 
t i c i p a t e d  on t h i s  f i r s t  event of Operation DOMINIC. P a r t i c i p a t i o n  was 
successful  although f i r e b a l l  photography da t a  from two s t a t i o n s  was re- 
duced because of cloud formations.  Electromagnetic and radio-chemical 
sampling was successful .  Successful f i r i n g  of t h e  device u t i l i z e d  f o r  
t h i s  event provided conclusive evidence t h a t  t h e  component design, de- 
veloped during t h e  t e s t  ban moratorium and based on ex t rapola t ions ,  
r a the r  than ac tua l  tests, were func t iona l  and r e l i a b l e .  

~ * \ < + < d  T O G  

The ac tua l  y i e ld  of 200 KT deter-  
mined by radio-chemical sampling ->,& 2 

provided da ta  f o r  co r r ec t i on  of ex t rapola ted  
ca l cu l a t i ons .  



ANNEX B 

TO APPENDIX A ,  =KT OF AZTEC -EVENT 

Device: -, 

34\,Scd 
Design Yield: - 

Date/Time: 2716012 Apr 1962 

Location: GZ-10 

Actual Yield: 408 KT Height of Burst: 2,610 Feet 

1. OBJECTIVES: The AZTEC event was a t e s t  of kl.r'Id 
Component designs were made from extrapolat ions,  

rather  than t e s t s ,  during the  moratorium and ve r i f i ca t ion  of the  de- 
s ign  was required. 3rtuS-L FT 

The test >.c\,+d 

a.  Prwided a confidence point f o r  fu ture  advancements. 

b. Verified its performance. 

2. APPLICATION: This device is the  warhead f o r  t he  PERSHING missile. 
The device was the  same as tha t  employed i n  the ADOBE event with the  
exception of a change in  the  secondary t o  increase its yield.  

The e f f e c t s  of new departures i n  design were ex- - 

perimentally ve r i f i ed  and a confidence point was reached t o  ve r i fy  the 
f e a s i b i l i t y  of new steps f o r  fur ther  advancements. Sc ien t i f i c  pa r t i -  
c ipat  ion i n  t h i s  event was extremely successful . Fi reba l l  photography, 
radio-chemical sampling and electromagnetic measurement da ta  acquis i- 
t i on  was excel lent .  



ANNEX C 

TO APPENDIX A,  REPOKT OF ARKANSAS EVENT 

Device: - ~*j*kJ  
Design Yield: - 
Actual Yield: 1,090 KT 

Date/Tirne: 0218012 May 1962 

Locat ion: GZ-15 

Height of Burst: 5,300 Feet 

1. OBJECTIVES: 

2. APPLICATION: 

3 .  RESULTS: 

Scien- 
t i f i c  pa r t i c ipa t ion  i n  t h i s  event was exce l l en t .  Weather condit ions 
and v i s i b i l i t y  were such t h a t  f i r e b a l l  photography was very S U C C ~ S S ~ U ~ .  

Radio-chemical sampling and electromagnetic measurements obtained were 
exce l len t .  



ANNEX D 

TO APPENDIX A ,  ELEPORT OF QUESTA WENT 

Device: -- 
L I&& 

Design Yield: - 
Datenime:  0419042 May 1962 

Locat ion: GZ-12 

Actual Yield: 670 KT Height of Burst: 5,230 Fee t  

1. OBJECTIVES: ?>*l,+-J -r;uF 

The device  
is  another  ex t rapo la ted  design executed dur ing t h e  moratorium. The 
experiment was necessary t o :  

a. Verify t h e  design ca l cu l a t i ons .  

b.  Provide a normal izat ion point  f o r  more advanced design i n  t h i s  
genera l  c l a s s .  

2 .  APPLICATION: This  i s  XI-& 

3. RESULTS: The t o t a l  y i e l d  f o r  QUESTA was 670 KT --- 

Although t h e  r e s u l t s  of t h e  t e s t  were no t  up t o  ex- 
pec t a t i ons ,  t h e  a cqu i s i t i on  of d iagnos t ic  da t a  by AEC s c i e n t i f i c  par- 
t i c i p a n t s  w a s  exce l l en t .  



ANNEX E 

TO APPENDIX A ,  REPORT OF YUKON EVENT 

Device: - 
7TCJdd 

Design Yield: - 
Date/Time: 0818012 May 1962 

Location: GZ-10 

Actual Yield: 119 KT Height of Burst: 2,880 Feet 

1. OBJECTIVES: YUKON was the  f i r s t  t e s t  i n  Operation DOMINIC of t h e  
family of 74-4 

2 .  APPLICATION: This device was one of a group of -%\*tcL 
devices f i r e d  during Operation DOMINIC t o  test 

designs which embody new p r inc ip l e s ,  give higher  e f f i c i e n c i e s  o r  reduce 
weight. A device i n  t h i s  weight c l a s s  could be used f o r  app l i ca t i on  i n  
submarine launch b a l l i s t i c  missiles, mobile b a l l i s t i c  m i s s i l e s  and a s  
c l u s t e r s .  

3 .  RESULTS: This event produced an a c t u a l  y ie Id  o? 119 

T*l*fc J -  

was another 
highly success fu l  event which produced extensive s c i e n t i f i c  da ta  on de- 
s i g n  advancements. I n  t h i s  t e s t  radio-chemical sampling was s a t i s f a c -  
t o ry  i n  a l l  respec ts .  Some doubt ex is ted  a s  t o  success  of f i r e b a l l  
photography and electromagnetic measurements which should be resolved 
through f u r t h e r  reduction and ana lys i s  of t he  acquired da ta .  



ANNEX F 

TO APPENDIX A ,  REPORT OF MESILLA EVENT 

Device: - 
-P,L4d 

Design Yield: - 
Date/Time: 0917012 May 1962 

Locat ion: GZ-10 

Actual Yield: 69 Height of Burst: 2,000 Feet 

1. OBJECTIVES: This event t e s t e d  another of t he  cr)c-Iwkd 
devices u t i l i z i n g  advanced concepts 

i n  the  design 

2 .  APPLICATION: MESILLA was another experimental t e s t  of 

~ 4 ' ~ ~  design f o r  possible  appl ica t ion  i n  t he  develop- 
ment of a warhead 

3. RESULTS: Good f i r e b a l l  photography was obtained a t  a l l  s t a t i o n s .  
Electromagnetic measurements and radio-chemical sampling were highly 
success fu l .  

The event confirmed 
new design f ea tu re s  
From the  s c i e n t i f i c  da t a  obtained, t h i s  was considered a very success- 
f u l  event.  



ANNEX G 

TO APPENDIX A, REPOEW OF MUSKEGON EVENT 

Device: - %l,C. I 
Design Yield: 

Date/Time: 1115372 May 1962 

Location: GZ-10 

Actual Yield: 50.4 KT Height of Burst : 3,000. Feet 

1. OBJgCTNES: This device was aimed toward the design -- 

-pe l * t d  

2. APPLICATION: Like the other devices in this category, which were 
developmental in na.ture, of such light, efficient systems 
are of interest' for application in submarine launched ballistic mis- 
siles, mobile ballistic missiles and others where a reduced weight of 
the warhead will permit introduction of increased instrumentation in 
the payload or re-entry vehicles for penetration and anti-interference 
aids. 

3. RESULTS: Scientific stations obtained diagnostic data from good 
fireball photography and electromagnetic measurements. Radio-chemical 
sappling was successful. 

7 4  \A ad 



ANNEX H 

TO APPENDIX A ,  RePORT OF ENCINO EVENT 

Device: 
z l * U  

Date/Time: 1217022 May 1962 

Design YiBld: - Location: 02-12 

Actual Yield: 512 KT Height of Burst: 5,300 Feet 

1. OBJECTIVGS: This experiment was designed to: (1) Provide a normali- 
za t ion  point f o r  f u r t h e r  advanced designs,  and (2) t o  v e r i f y  t h i s  

2. APPLICATION: 7 *\w+e 

3 .  RESULTS: The s c i e n t i f i c  pa r t i c ipa t ion  i n  t h i s  event was s a t i s -  
f ac to ry  i n  a l l  respects  a s  was the f i r e b a l l  photography and e l ec t ro -  
magnetic measurements. Radio-chemical sampling r e s u l t s  were good, 
with sampling rockets  providing addi t iona l  da t a  i n  t h e  f i r s t  use of 
t h i s  method f o r  t h i s  s e r i e s .  The shot was another success fu l  



ANNEX I 

TO APPENDIX A, REPORT OF SWANEE EVENT 

Device: 
~*l*+*c' 

Design Yield: ' 

DateITime: 1415212 May 1962 

Locat ion: GZ-10 

Actual Yield: 97 KT Height of Burst: 2,700 Feet 

1. OBJECTIVES: This was an experiment designed t o  provide s a l i e n t  
in fo  m a t  ion Te \++ c d  

Because of the lack of previous experience i n  t h i s  a r ea ,  t h i s  device 
was considered highly experimental 

'9,\L+Ur 

2. APPLICATION: This can be classed a s  an experimental warhead -- 

7 - L  \A A 

3. RESULTS: S c i e n t i f i c  pa r t i c ipa t ion  was genera l ly  successfu l  a l -  
though f i r e b a l l  photography was somewhat hampered by unexpected v i s i -  
b i l i t y  l imi t a t ions  due t o  cloud formations. A l l  electromagnetic s t a -  
t i ons  obtained good data  a s  did the  p ro j ec t s  concerned with radio- 
chemical sampling. The ac tua l  y ie ld  was 97 KT 



ANNEX J 

TO APPENDIX A,  REPORT OF CHETCO EVENT 

Device: - Date/Time: 1915362 May 1962 
'r7,l(cS& d 

Design Yield: - Location: GZ-10 

Actual Yield: 77.6 KT Height of Burst: 6,800 Feet 

1. OBJECTIVES: CHEW was a  f u r t h e r  experiment i n  t h e  l ightweight ,  

-9-\ -+a 

2 .  APPLICATION: Data obtained from these  experiments a r e  t o  be used 
toward t h e  development 

Such warhead reduction i n  
t h e  weight-to-yield r a t i o  makes it possible  t o  earmark welght savings 
t o  penetrat ion and guidance a i d s .  

3 .  RESULTS: S c i e n t i f i c  pa r t i c ipa t ion  r e su l t ed  i n  obtaining the  f i n e s t  
diagnost ic  data  up t o  t h i s  point  i n  t he  s e r i e s  of t e s t s .  Excel lent  
weather condi t ions enhanced procurement of phenomena da t a  and t h e  diag- 
nos t i c  pa r t i c ipa t ion  was considered extremely success fu l .  The ac tua l  
v i e ld  was 77.6 KT 

This event provided con- 
s iderab le  da ta  f o r  use i n  fu r the r ing  design soph i s t i ca t i on  and improve- 
ment i n  yield-to-weight r a t i o s  f o r  f u t u r e  weapons. 



ANNEX I 

TO APPENDIX A, REPORT OF TANANA EVENT 

Device: - 
3 1 * 3 - , J  

Design Yield: 

Date/Fime: 2516082 May 1962 

Location: GZ-10 

Actual Yield: 2.8 KT Height of Burst: 9,030 Feet 

1. OBJECTIVES: This device was planned to test --- 

2 . APPLICATION: another of the family of experiments 
in the low weight, 

3. RESULTS: T+\+,+=J 
scientific participation in 

this event was considered successful from the standpoint of acquisition 
of diagnostic data. Electromagnetic and optical measurements were not 
obtained 

+ L d  



ANNEX L 

TO APPENDIX A ,  REPORT OF NAMBE EVENT 

Device: - 
T* IeL 1 

Design Yield: - 
Dateflime: 2717022 May 1962 

Location: GZ-10 

Actual Yield: 42.5 KT Height of Burst: 7,140 Feet  

1. OBJECTIVES: Inclusion of t h i s  event i n  t h e  a i r  drop s e r i e s  was 
i n i t i a t e d  by the  requirement f o r  development 

-%l*.C,J 

Ver i f i ca t i on  of t h i s  design was required and 
f u l f i l l e d  by the  completion of t h i s  event .  

2 . APPLICATION: was a f u r t h e r  experiment i n  t he  family of 
l ightweight ,  

3 .  RESULTS: S c i e n t i f i c  p a r t i c i p a t i o n  was considered success fu l  i n  
a l l  respec ts .  Good f i r e b a l l  photography was obtained a t  a l l  s t a t i o n s .  
Data acquis i t ion  i n  electromagnetic measurements were s a t i s f a c t o r y  . 
Excel lent  weather condi t ions permitted highly success fu l  radio-chemical 
sampling r e s u l t s .  The ac tua l  y i e l d  of 42.5 KT 

>e I J . ~ - = J  t he  

r e s u l t s  of t h i s  event were highly s a t i s f a c t o r y  and the  d a t a  acquired 
has provided poin ts  of departure  f o r  improved and func t iona l ly  advanced 
designs 3 c I s - + d  



ANNEX M 

TO APPENDIX A, REPORT OF ALMA EVENT 

Device: 
- -9el*ki 

Design Yield: 7 

Date/Time: 0817022 Sun 1962 

Location: GZ-15 

Actual Yield: 807 KT Height of Burst: 8,865 Feet 

1. OBJECTIVES: 
T - v l e L d  

2 .  APPLICATION: 3 >C 

3 .  RESULTS: Acquisition of test diagnostic data was completely suc- 
cessful. Electromagnetic measurements, radio-chemical sampling and 
fireball photography projects obtained excellent data from this event. 



TO APPENDIX A ,  REFQRT OF TRUCgEE EVENT 

Device: - TLI~LJ - 
Design Yield: 

Date/Time: 0915372 Jun 1962 

Location: GZ-10 

Actual Yield: 225 KT Height of Burst:  6,970 Fee t  

1. OBJECTIVES: This  event was a t e s t  

APPLICATION: -- 

3. RESULTS: S c i e n t i f i c  p a r t i c i p a t i o n  on t h i s  event w a s  only  par- 
t i a l l y  success fu l  due t o  premature t r i g g e r i n g  of d i agnos t i c  equipment 
r e su l t i ng  from a f a l s e  t iming s i g n a l .  Electromagnetic measurements 
were obtained by those s t a t i o n s  t h a t  were a b l e  t o  ope ra t e  independently 
of t iming s i g n a l s .  Radio-chemical sampling was completely success fu l .  
The t o t a l  y i e l d  was 225 KT 

7 4  I*+ec -5- 



TO APPENDIX A ,  REPORT OF YES0 EVENT 

Device: 

ye I*+= 
Design Yield; I 

Date/Time: 1016012 Jun 1962 

Location: GZ-20 

Actual Yield: 3,130 KT Height of Burst: 8,325 Feet 

1. OBJECTIVES: This was a t e s t  of an advanced design with an objec- 
t ive  of developing >*fd.J 
This design was a major extension from-previously t e s t e d  a r ea s  

and required experimental v e r i f i c a t i o n .  me I%+* 
The design 

p r inc ip l e s  can, of course,  be adapted t o  o the r  weights and y i e ld s .  

I t  could be used a s  a replacement 

Also i t  could be u t i J i zed  , fo r  advanced weapons systems with a warhead 
requirement 7+ l - ~ k d  such a s  t h e  B-47, B-52 and B-70 
systems. 

3 .  RESULTS: S c i e n t i f i c  p a r t i c i p a t i o n  r e su l t ed  i n  exce l l en t  da t a  
being obtained by a l l  p ro j ec t s .  Electromagnetic measurements and 
f i r e b a l l  photography was accomplished success fu l ly .  Radio-chemikal 
sampling e f f o r t s  provided r e tu rns  from both a i r c r a f t  and rocket  sys- 
tems. The ac tua l  y i e l d  of 3,130 KT 



ANNEX P 

TO APP&NDIX A ,  REPORT OF HARLEM EVENT 

Device: - 
9 e L . L '  

Design Yield: - 
Actual Yield: 1,100 KT 

Date/Time: 1215472 Jun 1962 

Location: GZ-17 

Height of Burst:  13,645 Fee t  

1. OBJECTIVES: 

-p* L+yl 

One o t h e r  important des ign change w a s  t e s t e d  by t h i s  s h o t .  

2 .  APPLICATION: 
-- 3 C\C+A 

3. RESULTS:: AEC p a r t i c i p a t i o n  r e s u l t e d  i n  a c q u i s i t i o n  of e x c e l l e n t  
d i a g n o s t i c  d a t a  from t h e  HAlU,EM e v e n t .  A l l  systems func t ioned  smoothly, 
t h e r e f o r e  providing s a t i s f a c t o r y  elecfiromagnetic measurements, a i r c r a f t  
and rocket  radio-chemical. sampling and f i r e b a l l  photography. 9clr+C~c, 

The a c t u a l  y i e l d  was 1,100 



TO APPENDIX A,  REPORT OF RINCONADA EVENT 

Device: c+ Datepime:  1516002 Jun 1962 
v ? ~ , F , d  L -."". 

Design Yield: ~ o c a t i o n :  GZ-17 

Actual Yield: 815 KT Height of Burst: 9,105 Feet 

1 . OBJECTIVES : 7- 1 *+-d 
The device was modified s l i g h t l y  

and the  ob jec t ive  of t h i s  event was t o  experimentally determine the  
e f f e c t s  of these  design changes. 

2 . APPLICATION: TJ&= 
Test ing of the modified device i n  t h i s  event was necessary t o  obtain 
add i t i ona l  da t a  f o r  f u t u r e  designs which would be more e f f e c t i v e  and 
r e l i a b l e  and demonstrate h igher  e f f i c i ency .  

T - c l a + - L  7>6 2 

3. RESULTS: AEC p a r t i c i p a t i o n  i n  t h i s  event was considered success- 
f u l  i n so fa r  a s  s a t i s f a c t o r y  d a t a  were obtained on f i r e b a l l  photography, 
electromagnetic measurements and radio-chemical sampling. However, 
minor da t a  l o s s  was experienced a t  some photo and electromagnetic da t a  
s i t e s  due t o  a premature t r i gge r ing  of RF ac t iva t ed  equipment from an 
undetermined source of e l e c t r i c a l  noise .  The a c t u a l  y i e l d  was 815 KT 

> 14tJ Further  ana lys i s  w i l l  be necessary 
t o  determine the  f u l l  s ign i f icance  of the  comparison. The r e s u l t s  
w i l l  be usefu l  i n  determining the  f i n a l  design T,ly'teJ a s  wel l  
a s  applying the  information t o  new appl ica t ions .  



ANNEX R 

TO APPENDIX A ,  REPORT OF DULCE EVENT 

# 

Design Yield: - 
Date/Time: 1716002 June 1962 

Location: GZ-10 

Actual Yield: 54.3 KT Height of Burst: 9,090 Feet 

1. OBJECTIVES: D W E  t e s t ed  another of t he  l ightweight ,  

T?r,t,~ advance concept de- 
s igns with 
some design modifications.  

2 .  APPLICATION: This was an experimental device included i n  t h e  a i r  
drop program t o  ga in  f u r t h e r  da ta  on design c r i t e r i a  f o r  developing 
l i g h t ,  e f f i c i e n t  warheads -p4 \++e 4 

3. RESULTS: I n  t h i s  sho t ,  AEC pa r t i c ipa t ion  i n  da t a  ga ther ing  a c t i v i -  
t i e s  was completely successful  i n  a l l  respec ts .  Excel lent  weather and 
v i s i b i l i t y ,  combined with smooth operat ion of a l l  systems and equipment 
provided very s a t i s f a c t o r y  acquis i t ion  of d iagnos t ic  da t a  a t  a l l  s t a -  
t ions.  T*\++d The ac tua l  y i e ld  was 54.3 
KT. The methods used i n  designing t h i s  device and the  modifications 
a r e  va l id .  The da ta  obtained from . t h i s  event ,  i n  conjunction from tha t  
obtained from the  other  events i n  t h i s  group of experiments w i l l  pro- 
vide valuable information f o r  f u t u r e  design improvements. 



Device: - 

ANNEX S 

TO APPENDIX A ,  REPORT OF PETIT EVENT 

7 4  (*deer Design Yield: Location: GZ-17 

Actual Yield: 3 KT Height of Burst: 14,995 Feet 

1. OBJECTIVES: t e s t e d  i n  t h i s  event was an experimental 
design >I *+= I! The growing 
concern of the  a b i l i t y  of missiles t o  pene t ra te  enemy defenses has led 
t o  t h e  necess i ty  of reducing weight and space requirements f o r  t he  war- 
head t o  allow inc lus ion  of addi t iona l  pene t ra t ion  a id s .  

7 d  IclrC 

2. APPLICATION: 
use 3-1 at1 was an advanced design programed f o r  

Because of 
t he  many novel and unusual f e a t u r e s  i n  the  design,  --+l*kd was 
considered highly experimental. 

Diagnostic phenomena record- 
ed from t h i s  event ,were a pa r t  of t h e  l a rge  amount of s c i e n t i f i c  and 
technica l  da t a  obtained f o r  designing advanced type devices  f o r  new m i s -  
s i l e  requirements. 

3. RESULTS: S c i e n t i f i c  p a r t i c i p a t i o n  was success fu l  from a da t a  pro- 
curement aspect .  A l l  d iagnos t ic  s t a t i o n s  functioned a s  planned. Radio- 
chemical sampling was conducted by B-57 a i r c r a f t  only.  Rocket sampling 
was cancel led because of t h e  low y i e ld .  The ac tua l  y i e l d  was about 
t h r ee  k i l o tons .  From the  da ta  obtained,  t he re  was no ind i ca t i ons  t h a t  
t h e  fuzing and f i r i n g  systems f a i l e d  t o  func t ion  properly.  Very good 
records were obtained 7 ,I ,  tLJ 



ANNEX T 

APPENDIX A ,  REPORT OF OTOWI EVENT 

Device: - ~ e \ * t c l  
Design Yield: - 

Datepime: 2216002 Jun 1962 

Location: GZ-10 

Actual Yield: 81 .5  KT Height of Burst: 9,010 Feet 

1. OBJECTIVES: I n  t h i s  event ,  a new concept T c \ - + * d  
was inves t iga ted  along with 

t e s t i n g  a device -\at4 However, severa l  

modif icat ions i n  design were introduced f o r  ex- 
perimental i nves t i ga t ion  and v e r i f i c a t i o n  . 
2.  APPLICATION: This was another of t h e  h igh ly  experimental i nves t i -  
gat ions by t h e  s c i e n t i f i c  l abo ra to r i e s  t o  ob ta in  new da t a  on design 
parameters of l ightweight ,  > ! &c4 

f o r  use i n  advanced designs of new concept weapons. 

3 .  REISULTS: The acqu i s i t i on  of da t a  by the  AEC l abo ra to r i e s  and 
o the r  technica l  personnel from the  f i r i n g  of t h i s  device was considered 
success fu l .  The i r  p a r t i c i p a t i o n  r e su l t ed  i n  obtaining exce l l en t  diag- 
nos t i c  da t a .  A l l  systems functioned a s  planned, providing good e l ec t ro -  
magnetic measurements, a i r c r a f t  radio-chemical sampling and f i r e b a l l  
photography. The ac tua l  y i e ld  of 81.5 K 

. . These 
da t a ,  again,  when combined with the  tremendous amount of da t a  obtained 
from t h e  o ther  experimental sho t s  w i l l  g ive  our  s c i e n t i f i c  l abo ra to r i e s  
a vas t  s tockpi le  of information f o r  use i n  designing warheads f o r  wea- 
pon systems of t h e  f u t u r e .  



ANNEX U 

TO APPENDIX A ,  FBPORT OF BIGHORN EVENT 

Device: - 
9 e L  4s J 

Design Yield: - Date/Time: 2715192 Jun 1962 

Location: GZ-30 

Actual Yield: 7,650 KT Height of Burst: 11,810 Feet 

1. OBJECTIVES: The p r inc ip l e  objec t ive  of t h i s  event was t o  inves t i -  
ga t e  t he  phenomena and design modifications 

-\ .c+d 
This was one of two l a rge  y i e ld  devices planned f o r  - 

f i r i n g  during the  ea r ly  phases of t he  Christmas I s land  port ion of Opera- 
t ion DOMINIC. 

2.  APPLICATION: This device, along with -3G\C+L2 YESO, were 
two devices f i r e d  which had higher $+gelds 

The object  of the  t e s t s  was t o  develop 
new warheads- \&A which can replace 

warheads w i t h  higher  y ie ld  devices without increas- 
ing weight and t o  develop warheads f o r  new appl ica t ion .  Data from 
these  shots  will a l so  a id  i n  t he  design of s i m i l a r  devices  i n  o ther  
weight c l a s se s .  

3. ReSULTS: Favorable weather condit ions confgibuted g r e a t l y  toward 
obtaining a l l  the necessary f i r e b a l l  photography, electromagnetic 
measurements and radio-chemical samples from rockets  and sample a i r -  
c r a f t .  S ix  rockets  were f i r e d  f o r  sampling and f i v e  nose cones were 
recovered. The ac tua l  y i e ld  of 7,650 KT v,  (,-frC 

the t e s t  was considered t o  be highly successful  
i n  obtaining da ta  useful  i n  reducing the yield-to-weight r a t i o  



ANNEX v 

lQ APPENDIX A,  REPORT OF BLUESTONE EVENT 

Device: - 
--y? *t;C 

Design Yield: - 
Date/Time: 3015212 Jun 1962 

Location: GZ-17 

Actual Yield: 1,270 KT Height of Burst: 4,980 Feet 

OBJECT I VES .- : 

This event t e s t e d  
q i t h  experimental changes t o  ob ta in  da t a  

while  t e s t i n g  new design con- 
cep t s  and va r i a t i ons  TL\ eiCd 

2 .  APPLICATION: 

C;) 4 I V+eJ 

New information w i l l  be appl ied t o  de- 
Sign improvements increasing yield-to-weight r a t i o  and f o r  in t roduc t ion  
a s  modification changes i n  present production l i n e s .  

3 .  RESULTS: Atomic Energy Commission w i e n t i s t s  from t h e  two labora- 
to ry  t a sk  u n i t s  f e l t  t h e i r  pa r t i c ipa t ion  i n  t h i s  event was one of the  
most successful  of t he  s e r i e s .  S c i e n t i f i c  s t a t i o n s  reported no equip- 
ment f a i l u r e s  and exce l len t  da t a  was obtained. The weather and v i s i -  
b i l i t y  were i d e a l  and exce l len t  f i r e b a l l  photography was obtained. 
Electromagnetic, radio-chemical and op t i c  measurements were outstanding. 
Tracking, cont ro l  and weapon te lemetry functioned we l l  throughout the  
test. Three rockets  were f i r e d  f o r  sampling and one nose cone was re- 
covered. The ac tua l  y ie ld  was 1,270 KT, 

~ d ( e t d 1  f u r t h e r  

ga ins  may be made by extending present  concepts. 



ANNEX W 

TO APPENDIX A,  REPORT OF SUNSET E n N T  

Device: - 
~ u ~ L E  

Design Yield: - 
Datenime: 1016302 J u l  1962 

Location: GZ-17 

Actual Yield: 810 KT Height of Burst: 5,000 Feet 

1 . OBJECTIVES : device was f i r e d  i n  t h i s  shot 

2. APPLICATION: 
I C d  This event was one of a s e r i e s  of t e s t s  Te ' 

devices hoping t o  produce da t a  f o r  increas ing  e f f i c i ency ,  reducing cos t  
and increasing the  yield-to-weight r a t i o  f o r  weapons and warheads a s  
wel l  a s  proof t e s t i n g  the  func t iona l  c a p a b i l i t i e s  of the  device and 
associated components. Data obtained from t h i s  event w i l l  be used t o  
improve fu tu re  designs of warheads of t h i s  type and provide in-process 
production improvements. 

3. RESULTS: Typical AEC s c i e n t i f i c  p a r t i c i p a t i o n  was accomplished on 
t h i s  event and diagnost ic  d a t a  co l lec ted .  A l l  s t a t i o n s  pa r t i c ipa t ed  
and, even though weather was a problem, exce l len t  f i r e b a l l  photography 
was obtained. Electromagnetic and radio-chemiCa1 sampling were most 
s a t i s f a c t o r y .  Tracking, con t ro l  and te lemetry functioned normal through- 
out the  drop. 

cl/, rC+~d 
Future designs , 

f o r  these purposes, w i l l  r equi re  development from d i f f e r e n t  design para- 
meters. 



TO APPENDIX A ,  REPORT OF PAMLICO EVENT 

Device: - 
T*\ *\J 

Design Yield: - 
DateITime: 1115372 J u l  1962 

Location: GZ-25 

Actual Yield: 3,820 KT Height of Burst: 14,330 Feet 

1. OBJECTIVES: +A=> was a test of a new concept.  I t  was a highly 
experimental, device,  designed and b u i l t  by the  Lawrence 
Radiation Laboratory i n  a month's t i m e .  pclc+d 

2 .  APPLICATION: Results from t h i s  t e s t ,  along with t h e  test 
?A \c*c h o f f e r  t h e  p o s s i b i l i t y ,  a f t e r  f u r t h e r  development 

and experiment a t  ion ,  -\ -4-d 
I t  is f e l t  t h i s  sho t ,  through f u r t h e r  design experi-  

mentation, may lead t o  warheads of high& y i e l d  

7 s  I*+* (I 

3. WSULTS: This  event ,  t h e  f i n a l  event i n  t h e  Christmas Is land A i r  
Drop Se r i e s ,  was a physics inves t iga t ion  -\ r k * ~  Data ac- 

q u i s i t i o n  f b r  t h i s  event was considered h ighly  success fu l .  The smooth 
operat ion of a l l  d iagnost ic  s t a t i o n s ,  t racking and te lemetry enhanced 
acquis i t ion  of excel lent  da ta  from a l l  s t a t i o n s .  Although l o c a l  cloud 
condi t ions were a s l i g h t  problem, a l l  des i red  f i r e b a l l  photography was 
obtained. Electromagnetic measurements and radio-chemical sampling were 
s a t i s f a c t o r y .  The ac tua l  y i e ld  was 3,850 KT, 
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A. INTRODUCTION AM) SUMMARY: 

1. Af ter  t he  successful completion of t h e  Christmas I s land  port ion 
of Operat ion DOMINIC, s c i e n t i f i c  personnel began t h e  t a sk  of reducing, 
analyzing and compiling diagnost ic  da t a  obtained t o  confirm t e s t ed  ex- 
t rapola t ions  and proceed t o  new concepts i n  weapon design with the  hope 
of t e s t i n g  these new developments i n  a new nuclear  test s e r i e s ,  should 
i t  be forthcoming. The miss i le  pad des t ruc t ion  caused by t he  THOR f a i l -  
ure  on the  BLUEGIU Prime event ,  25 July 1962, a t  Johnston Is land i n t e r -  
rupted the  progression of t he  FISH BOWL S e r i e s  and necess i ta ted  a delay 
of severa l  months t o  refurbish the damaged pad. This  delay provided 
the  s c i e n t i f i c  labora tor ies  with t h e  opportunity t o  make use of the data  
obtained i n  t h e  Christmas Is land por t ion  of Operation DCBIINIC t o  pursue 
new concepts i n  weapon design and provided a time frame f o r  manufacture 



and t e s t i n g ,  providing approval could be obtained, f o r  inclusion of 
these events i n  t he  present s e r i e s .  I t  was about t h i s  time t h a t  the  
Soviet government announced t h e i r  in ten t ion  t o  conduct f u r t h e r  a t -  
mospheric t e s t s .  This delay, coupled with t h e  s t rong p o s s i b i l i t y  of 
Soviet t e s t  resumption, encouraged the l abo ra to r i e s  t o  make every 
e f f o r t  t o  prepare t h e i r  experiments. In  ea r ly  August the Lawrence 
Radiation Laboratory, Livermore, Cal i forn ia  (LRL) proposed t o  in- 
c lude a i r  drops near  Johnston Is land u t i l i z i n g  new o r  modified de- 
s ign  concepts . 

2.  The experience gained from the Christmas I s land  A i r  Drop 
Program l ed  t o  t h e  a b i l i t y  t o  conduct experiments with r ap id i ty  and 
a minimum of operat ional  preparat ion.  I t  a l s o  demonstrated our  capa- 
b i l i t y  t o  detonate,  and t o  obtain adequate i n f o r m a t i ~ n  t o  s a t i s f y  t he  
diagnost ic  requirements of these  nuclear detonat ions,  s o l e l y  by means 
of a completely ai rborne operat ion.  This c a p a b i l i t y  was es tab l i shed  
i n  a r e l a t i v e l y  shor t  time by Jo in t  Task Group 8 .4  under t he  guidance 
of Brigadier  General John S .  Samuel, Task Force Deputy f o r  A i r .  Five 
developmental sho ts  were f i r e d  i n  t h i s  phase wi th in  the  Johnston Is- 
land Danger Area. 

B . OBJECT1 VES : 

1. Additional developmental tests w e r e  included i n  t h e  l a t t e r  
s tages  of Operation DWINIC because of the necess i ty  t o  obtain f u r t h e r  
information on concepts, t e s t ed  e a r l i e r  a t  Christmas I s land ,  which ap- 
peared t o  be extremely promising approaches t o  t h e  design of thermo- 
nuclear weapons. 

The requirement f o r  
including penetrat ion a id s  i n  the payload made the  l a t t e r  increasingly 
des i rab le  i n  an e f f o r t  t o  make our mi s s i l e  weapons systems more effec-  
tkve and less vulnerable t o  enemy in te r fe rence .  



3. The growing concern over the a b i l i t y  of our s t r a t e g i c  miss i les  
t o  penetrate enemy defenses has developed a requirement f o r  penetrat ion 
a ids  which must be included i n  the  payload. Thus, it was important t o  
pursue approaches i n  warhead design which might p r w i d e  the  required 
warhead y ie lds  a t  subs t an t i a l ly  l e s s  w8kght. I t  was hoped by experi- 
ment a t  ion 

Success with t h i s  
design, it was a l s o  believed, could lead within a  year o r  two, t o  wea- 
pon prototype designs 

Theref ore,  the se l ec t ion  designs were 
o r ig ina l ly  proposed f o r  inclusion i n  the remaining port ion of Operation 
DOMINIC along with th ree  addit ional  low-yield, high a l t i t u d e  events.  

4 .  The Los Alamos S c i e n t i f i c  Laboratory proposed an experiment of 
i n  an event ca l l ed  TOCITA. This was eventual ly replaced 

by t h e  CHAlldA event,  a test which was designed 
t o  produce 

Two o the r  experiments were added t o  t h i s  
group of events p r io r  t o  completion of t h e  series. 

This brought t o  a  t o t a l  of f1v.e devices added 
as  a i r  drops i n  t h i s  continuation phase of Operation DOMINIC. 

C . UNITS PARTICIPATING: 

TU 8 . 1 . 1  Los Alamos S c i e n t i f i c  Laboratory 

TU 8.1.2 Lawrence Radiation Laboratory 

Fie ld  Command, Defense Atomic Support 
Agency 

Sandia Corporation 

'IT 8.1.6 ~ d g e r t o n ,  Germeshausen and Gr ier  

D. PLANNING AND PREPARATIONS : 

1. The o r ig ina l  concept of device movement under t h i s  port ion of 
the operation was t o  load the device i n  a  B-52 a i r c r a f t  a t  e i t h e r  Travis  
AFB, Cal i forn ia  o r  Kirtland AFB, New Mexico, depending on the laboratory 



involved. This would have followed preparat ion and mounting of t he  
device i n  the appropriate  case  by Sandia Corporation. The device checks 
would proceed t o  about f i v e  hour readiness  and then the  drop a i r c r a f t  
would proceed t o  Barbers Point  Naval A i r  S t a t i o n  where f i n a l  checks would 
be made by Task Unit 8.1.4 personnel and DME instruments i n  t he  o the r  
a r r ay  a i r c r a f t  t o  be ca l i b r a t ed  with t h e  device.  The key, which enabled 
the device t o  detonate ,  would be placed i n  t he  u n i t  a t  Barbers Point  and 
the  a i r c r a f t  could then proceed t o  t he  t a r g e t  f o r  t he  drop. Af t e r  con- 
s ide ra t i on  of t he  problems involved i n  an opera t ion  of t h i s  type, i t  was 
f i n a l l y  resolved t o  r eve r t  t o  an operat ion s i m i l a r  t o  t h a t  f o r  Christmas 
I s land  a i r  drops where t h e  device was f e r r i e d  t o  Barbers Point  Naval A i r  
S t a t i o n  f o r  subsequent checking and loading on t h e  B-52 a t  t h a t  point .  
I t  must be pointed out t h a t  a l l  handling, movement and t e s t i n g  of t he  
devices  f i r e d  during Operation DOMINIC were conducted without an i nc i -  
dent o r  accident of any type, which was an outstanding accomplishment by 
t h e  c i v i l i a n  and m i l i t a r y  personnel involved. 

E . OPERAT IONS : 

1. The t a r g e t s  employed f o r  these  a i r  drops were b r i g h t  colored 
t a r g e t  r a f t s  containing an APN-69 radar  beacon, a ME-10 IFF, perimeter 
and s t r o b  l i g h t s  t o  a i d  i n  pos i t ion ing  t h e  drop and d iagnos t ic  a i r c r a f t .  
The t a r g e t  moors were i n s t a l l e d  and the  t a r g e t s  maintained by JTG 8.3.  
I n s t a l l a t i o n  of t he se  moors i n  extremely deep water  and i n  prec ise  posi- 
t i o n s  was completed i n  an outstanding manner by the  personnel involved 
and required exceptional ingenuity and seamanship. The t a r g e t s  were 
located we l l  wi th in  the  es tab l i shed  Johnston I s land  danger a rea  a t  t he  
following pos i t  ions: 

TARGET COORDINATES 

F. RESULTS: 

1. The a b i l i t y  t o  conduct experiments with r a p i d i t y  and a minimum 
of opera t iona l  preparat ion was due, l a rge ly ,  t o  t h e  recent  experience 
gained from the  Christmas Is land a i r  drop program which had demonstrated 
our  c a p a b i l i t y  t o  detonate  and t o  ob ta in  adequate information t o  s a t i s f y  
t he  d iagnos t ic  requirements s o l e l y  by means of a s imp l i f i ed  and completely 
a i rborne  operat ion.  Approval f o r  inc lus ion  of these  a i r  drops during the  



l a t e r  s tages  of Operation DCMINIC was p a r t i a l l y  due t o  t h i s  demonstrated 
a b i l i t y  t o  acquire  the diagnost ic  information desired from the proposed 
experiments, which included &)&- 4 y ie ld s  by 
bhangmeter, f i r e b a l l  photography and radio-chemistry. The primary scien- 
t i f i c  platforms were two C-130 a i r c r a f t  extensively instrumented by each 
laboratory,  Task Unit 8 .1 .6  (EG&G) and Sandia Corporation i n  conjunction 
with the Weapons Ef fec ts  Test Di rec tora te ,  AFSWC. The B-52 a i r c r a f t  con- 
ta ined  instrumentation f o r  f i r e b a l l  photography, bhangmeters and other  
diagnost ic  equipment. Two KC-135 a i r c r a f t  were primary photography a i r -  
c r a f t  . The C-130 a i r c r a f t  were equipped with Sandia Corporation, LRL, 
and AFSWC DBdE t o  provide range measurements of the a i r c r a f t  from t h e  
burs t ,  necessary i n  the ana lys i s  of f i r e b a l l  da ta .  B-57D a i r c r a f t  pro- 
vided the  radio-chemical sampling funct ions.  Considerable thought was 
given t o  modification of U-2 a i r c r a f t  t o  provide sampling f o r  the higher  
yield f i r i n g s  because of the  expected higher  cloud base which was above 
the  c a p a b i l i t i e s  of the B-57"s. The U - Z ' s ,  however, were not modified 
nor employed f o r  t h i s  purpose during t h i s  operat ion,  but were used f o r  
high a l t i t u d e  cloud reconnaissance. The airborne instrumentation a i r -  
c r a f t  p rwided  the  l abo ra to r i e s  with t i m e  i n t e r v a l  measurements, TM 
s i g n a l s ,  f i r e b a l l  photography, electromagnetic measurements, bhang- 
meter and range measurements with s u f f i c i e n t  accuracy t o  demonstrate 
the  f e a s i b i l i t y  of a completely ai rborne operat ion i n  a nuclear  t e s t  
program of t h i s  type. 

G. CONCLUSIONS: -p,,+*r T O T  
1. 

The s e l e c t i o n  of 
from other  poss ib le  candidates ,  was based on the  

necess i ty  t o  obtain information on t h e i r  concepts which appeared t o  be 
extremely promising approaches t o  t he  design of thermonuclear weapons. 

- 
Delays i n  t e s t i n g  

these concepts,  t o  obtain t h i s  information, would be r e f l ec t ed  i n  a 
commensurate delay i n  achieving useful  weapons, employing these  ad- 
vanced concepts, which a r e  urgent ly  needed. The > 1 c fed 
was a design developed by LASL and l a t e r  added as  t h e  CHAMA event 

Spec i f i c  de- 
v ice  information i s  provided i n  the  Annexes which follow. 



ANNEX A 

TO APPENDIX B ,  REPORT OF ANDROSCOGGIN EVENT 

Device: - Date/Time: 0216172 O c t  1962 

Design Yield: - 
Actual Yield: 63 KT + 10 KT - 

Location: SZ-4 

Height of Burst: 10,260 Feet 

1. OBJECTIVES: ANDROSCOGGIN was t he  f i r s t  a i r  drop event of t he  
Johnston Is land cont inuat ion phase. I t  was f i r e d  u t i l i z i n g  a completely 
ai rborne drop and diagnost ic  system. This system was proven f e a s i b l e  
through t h e  experimentation employed i n  da ta  acqu i s i t i on  a t  Christmas 
I s land .  

The ob- 
j ec t i ve s  of the Ripple concept were t o  i nves t i ga t e  new ranges of yield-  
to-weight r a t i o  p o s s i b i l i t i e s  i n  the design of high y i e ld  thermonuclear 
warheads. 

T g  I e- \ ~ d  
" 

The very g r a t i f y i n g  r e s u l t s  
opened up new ranges of p o s s i b i l i t i e s  i n  t h e  design of 

new hjkh y ie ld  thermonuclear warheads. The Department of Defense i s  
extremely i n t e r e s t ed  i n  obtaining maximum y i e l d  warheads i n  the  3,000 
t o  10,000 pound weight c l a s s  f o r  use i n  the  l a r g e r  mi s s i l e s .  High 
y i e l d s  with smaller  weights w i l l  allow a l a r g e r  percentage of t h e  pay- 
load t o  be a l l o t t e d  t o  pene t ra t ion  a id s  and a l s o  permit penetrat ion 
from subs t an t i a l l y  higher a l t i t u d e  while providing a y i e l d  which would 
c r e a t e  the des i red  ground damage. I t  was hoped t h a t  t h e  United S t a t e s  
would achieve, i n  two quick experiments, r e s u l t s  exceeding the  per- 
formance t h a t  has been obtained through many years  with conventional 
designs . 

-3)e lc,hcs 

2.  APPLICATION: The growing concern over the  a b i l i t y  of our s t r a t e g i c  
mi s s i l e s  t o  pene t ra te  enemy defenses has developed a requirement f o r  
penetrat ion a id s  which must be included i n  t he  payload. For l a rge r  
mi s s i l e s  such a s  ATLAS, TITAN I and TITAN 11, it might be possible  t o  
a l l o c a t e  a small f r a c t i o n  of t he  payload weight t o  penetrat ion a id s  
which would a s s i s t  i n  success fu l  penetrat ion t o  a l t i t u d e s  i n  t h e  
neighborhood of 50,000 f e e t .  However, detonat ions a t  such high a l t i -  
tudes w i l l  not c r e a t e  the des i red  damage on t he  ground unless  sub- 



s t a n t i a l l y  higher  y ie lds  a r e  ava i lab le  a t  useable weights. 

I 
-3/\,<+d 30 

3.  WSULTS: was dropped successfu l ly  a t  t he  t a r -  
ge t  area on 2 October 1962, with1.a bombing e r r o r  of less than 500 f e e t .  
F i r e b a l l  photography was obtained from both (2-130's and t h e  B-52 a i r -  
c r a f t .  The AFSWC DME (Distance Measuring Equipment) was hampered by 
noise but da t a  was useable.  Task Unit 8.1.4 (Sandia Corporation) ob- 
ta ined DME measurements but Task Unit 8.1.2 (LRL) experienced equip- 
ment malfunctions and did not obtain desired da ta .  Time i n t e r v a l  
measurements and TM s igna l s  were recorded and a r e  being analyzed. The 
ac tua l  y i e ld  was determined t o  be 63 KT plus o r  minus 10 KT 



ANNEX B 

TO APPENDIX B,  REPORT OF BUMPING EVENT 

Device: 4 ~~~~/+. 
Design Yield: - 

Date/Time: 0616022 Oct 1962 

Location: SZ-2 

Actual Yield: 11 .9  KT + 1.2 KT - Height of Burst: 9,900 Feet 

1. OBJECTIVES: %\cf- a was f i r e d  
the  Christmas Is land s e r i e s  which produced a y ie ld  

Calculations 
on the design tes ted  provided evidence f o r  new de- 
s ign modifications which should achieve t h i s  ob jec t ive .  These calcu- 
l a t i o n s  needed t o  be t e s t ed  f o r  experimental v e r i f i c a t i o n .  It was f e l t ,  
i f  t h i s  design was successful ,  i t  would permit development %\,&a 

i n  t h e  400 t o  1,000 pound weight c l a s s .  This was an invss t i -  
ga t ion  t o  increase the  yield-to-weight r a t i o  i n  weapons design i n  the low 
weight warheads. 

2.  APPLICATION: The increased concern over t he  a b i l i t y  of our  miss i les  
t o  penetrate  enemy defenses has led t o  a requirement f o r  penetrat ion 
aids  which must be added t o  the  miss i le  payload. For smaller miss i les  
such as MINUTEMAN and POLARIS, it may be necessary t o  reduce the war- 
head weight by as  much a s  a f a c t o r  of two i n  order  t o  provide f o r  the  
inclusion of necessary penetrat ion a i d s .  This ,  i n  t u rn ,  would involve 
a reduction of warhead y ie ld  by a t  l e a s t  a f a c t o r  of two. A s  a r e s u l t ,  
it is important t o  pursue approaches i n  warhead design which might pro- 
vide the required warhead y ie ld  a t  a subs t an t i a l l y  l e s s  weight. In  t h i s  
weight c l a s s  (300-700 pounds) seemed most promising. 

3. RESULTS: was f i r e d  on 6 October 1962. Diag- 
nos t ic  equipment functioned sa t i s f ac to ry  t o  provide needed technica l  
d a t a .  

9 . d  /-Ad 



ANNEX C 

TO APPENDIX B, REPORT OF CHAMA JWENT 

Device: - 
T*I,+, b 

Design Yield: - 

Dateflime: 1816012 Oct 1962 

Location: SZ-3 

Actual Yield: 1,400 + 300 KT - Height of Burst: 11,976 Feet 

1. OBJECTIVES: The CHAMA event was a  LASL physics inves t iga t ion  
pL.\.ct,J This t e s t  pas  included i n  Operation DOMINIC 

l a t e  i n  the  s e r i e s  and w a s  developed a s  a design from ca lcu la t ions  
based on anaJysis  of newly acquired da ta  from the  Christmas I s land  
a i r  drops.  

T * l , - t ; d  

2 .  APPLICATION: I t  was hoped t h a t ,  i f  successful ,  t h i s  design would 
lead t o  a  rugged, r e l a t i v e l y  l ightweight and small  diameter system 

7 Y c l  cL.2 

3 .  RESULTS: Pa r t i c ipa t ion  by the  Atomic Energy Commission Scien- 
t i f i c  Laboratories i n  the  CKMA event was considered thoroughly suc- 
ce s s fu l .  Good f i r e b a l l  photography and range measurements were ob- 
ta ined  from both C-130's, t he  C-135 and B-52 a i r c r a f t .  Good s igna l s  
were obtained from op t i ca l  and electromagnetic a i rborne s t a t i o n s .  
Radio-chemical sampling was successful ly  obtained by four  B-57 samp- 
l e r  a i r c r a f t .  Data acquis i t ion  was considered highly successful  on 
t h i s  event and v e r i f i e d  the  confidence of t he  l abo ra to r i e s  t h a t  a  com- 
p l e t e l y  ai rborne operat ion (considering t h e  drop and d a t a  acquis i t ion  
only) was s c i e n t i f i c a l l y  f e a s i b l e .  The ac tua l  y i e ld  was approximately 
1 . 4  I T  T*l J*J 



TO APPENDIX B,  WPORT OF CALAMITY EVENT 

Device: - 
Design Yield: - 76 I-+* 2 

Datenime: 2715462 Oct 1962 

Location: S2-2 

Actual Yield: 800 KT Height of Burst: 11,780 Feet 

1. OBJECTIVES: >l&r*d T&€- 
I t  was a f u r t h e r  physics inves t iga t ion  t o  experimentally 

v e r i f y  design ca lcu la t ions  

Z 

2. APPLICATION: Data obtained from t h i s  experiment 
-3s L-f-..J would provide a bas i s  f o r  new 

design concepts f o r  our l a r g e r  ICBM systems. 

3 .  RESULTS: The CALAMITY device was f i r e d  27 October 1962 a f t e r  a near 
per fec t  drop having a c i r c u l a r  burst  e r r o r  of l e s s  than 500 f e e t .  AEC 
pa r t i c ipa t ion  was successful as diagnost ic  equipment on both C-130 a i r -  
c r a f t  functioned s a t i s f  ao to r i l y  and s u f f i c i e n t  s c i e n t i f i c  da t a  was ob- 
ta ined  t o  consider the  mission a success .  The y i e ld  of the  Ripple I11 
device was recorded by bhangmeter t o  be 800 KT. 



m x  E 

TO APPENDIX B, REPORT OF HOUSATONIC EVENT 

Device: - 
Design Yield: 

T*l&\iJ - 
Actual Yield: 10,000 KT 

Date/Time: 3016012 Oct 1962 

Location: SZ-4 

Height of Burst: 12,130 Feet 

1. OBJECTIVES: After analysis of the data obtained -- 

-DL\.Ct% ( 

2. APPLICATION: '31.14Zd 
Data obtained could also be utilized for new designs of ad- 

vanced concept warheads in the smaller weight range. This was the final 
device fired in the air drop phase of the Johnston Island events of Ope- 
ration DOMINIC. 

3. RESULTS: This device was fired on 30 October 1962 after a perfect 
mission by the B-52 air crew who dropped the device with a circular 
burst error of less than 100 feet. Scientific participation was ex- 



c e l l e n t  a s  d iagnos t ic  devices operated we l l .  The Livermore Labora- 
t o r y ' s  DME equipment f a i l e d  t o  get  any re turns  from the  device while 
t he  AFSWC and the  TU 8 .1 .4  systems were s a t i s f a c t o r y .  TU 8.1.5 cam- 
e r a s  functioned wel l  a s  did a l l  Los Alamos S c i e n t i f i c  Laboratory 
gear .  There was no damage t o  t he  B-52, which reported moderate shock 
from t h i s  detonat ion.  The a c t u a l  y i e ld  was 10,000 KT 
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L-C-4-1 

L-C-5- 1 

L-C-6-1 

A. INTRODUCTION AND SUMMARY: 

1. I n  t h e  p lann ing  s t a g e s  f o r  a n u c l e a r  test program which began 
a f t e r  t h e  S o v i e t  Union v i o l a t e d  t h e  test ban moratorium i n  e a r l y  1962, 
Operat ion  FISH BOWL was f i r s t  env i s ioned .  I t  w a s  o r i g i n a l l y  planned 
f o r  two high a l t i t u d e  e v e n t s  of v a r y i n g  n u c l e a r  y i e l d s  and h e i g h t s  of 



bur s t .  The t e s t s  were t o  be weapons e f f e c t s  t e s t s  of primary con- 
cern t o  the Armed Forces. One o ther  event ,  URRACA, 

'3cld--+J and of primary i n t e r e s t  t o  
AEC was included a s  a pa r t  of Operation FISH BOWL t o  the  extent  t h a t  
CHDASA would make such mi l i t a ry  weapons e f f e c t s  measurements with 
FISH BOWL pro jec t  equipment a s  could be funded. Thus, the o r ig ina l  
planning consis ted a s  follows: 

a .  Systems Proof Test - (TIGER FISH) about 1 May 1962, non- 
nuclear (THOR veh ic l e ) .  

b.  BLUE GILL - about 1 June 1962, 3r\ (THOR ve- 
h i c l e )  (DOD) . 

c . STAR FISH - about 15 June 1962, 1.45 MT a t  400 km &OR ve- 
h ic  l e )  (M)D) . 

d .  URRACA - 3 el -u (TIIOR vehicle)  (AEC). 

2. The THOR miss i l e  was se lec ted  a s  launch veh ic l e ,  a f t e r  consid- 
e rab le  de l ibe ra t ion ,  pr imari ly  because it could ca r ry  the  t h r e e  1,200 
pound, heavi ly instrumented pods, a new venture i n  d iagnos t ic  da ta  ac- 
q u i s i t i o n  measures. Eventually the  STRYPI ( a  XM-33 rocke t ,  modified 
by the  addi t ion of two r e c r u i t  booster engines and instrumentation) and 
NIKE-HERCULES were added t o  the family of launch vehic les  f o r  these 
events.  Between the  ea r ly  planning i n  l a t e  1961 and the  completion of 
the  f i n a l  high a l t i t u d e  event on 4 November 1962, the  FISH BOWL Program 
underwent considerable changes i n  events ,  c a r r i e r s  and scheduling due 
t o  r e su l t i ng  contingencies and some unplanned circumstances.  The URRACA 
event was cancelled and u l t imate ly  replaced by KING FISH which began as  

';>*I and was eventual ly f i r e d  with 
Two other  events were added i n  the  high a l t i t u d e ,  low 

y ie ld  category. These were CHECK WLTE which employed a modified XM-33 
(STRYPI) rocket as  c a r r i e r  t o  detonate a -1 rtr ) 

and TIGHT ROPE, an event which used the  NIKE- 
HERCULES c a r r i e r  t o  place 

~ c I ~ ~ ~ ~  A t o t a l  of f i v e  high a l t i t u d e  events 
were completed successfu l ly  i n  Operation FISH BOWL. 

B. OBJECTIVES: 

1. Since the  advent of t he  high a l t i t u d e  events i n  previous t e s t  
operat ions,  the  s c i e n t i f i c  community was aware of the  ex is tence  of 
tremendous gaps i n  fundamental knawledge on t h e  mult i tude of e f f e c t s  
of a nuclear detonation a t  a r e l a t i v e l y  high a l t i t u d e .  I t  was neces- 
sa ry  t o  obtain da t a  t o  provide a f i rm foundation f o r  evaluat ing the  
e f fec t iveness  of a nuclear blackout a s  a pene t ra t ion  a id  f o r  b a l l i s t i c  
miss i les  a t  var ious a l t i t u d e s .  Adequate knowledge i n  the  a reas  of 



e f f e c t s  of a high nuclear burst  on communications l i nks  and navigation 
systems was sore ly  needed. Knowledge and da ta  on the  e f f e c t s  of a 
burst  on guidance systems, de tec t  ion and t racking systems involving 
s t e l l a r  sensors and inf ra red  rad ia t ion  was needed f o r  offensive and 
defensive weapons systems. Bio-medical e f f e c t s  da t a  from a high a l t i -  
tude detonation was needed t o  f i l l  the many gaps i n  fundamental a r eas .  
We needed t o  know t h e  e f f e c t  on s a t e l l i t e s  from e lec t rons  trapped i n  
the geomagnetic f i e l d .  The major s c i e n t i f i c  object ives  t o  be derived 
from the  high a l t i t u d e  events could be categorized as: 

a .  Evaluation of mi s s i l e  k i l l  mechanisms produced by these 
events.  

b .  Evaluation of the  e f f e c t s  of a high a l t i t u d e  nuclear deto- 
nat ion on electromagnetic surve i l lance  capab i l i t y .  

c .  E f f ec t s  on communication l i nks  and navigat ional  systems. 

d. Invest igat ion of t he  basic  c h a r a c t e r i s t i c s  of a high a l -  
t i t u d e  nuclear detonation and the  physical bas i s  of t h e  e f f e c t s .  

e . Evaluation of high a l t i t u d e  nuclear detonat ion weapon 
d iagnos t ic  techniques. 

f .  Evaluation of high a l t i t u d e  nuclear detonat ion de tec t ion  
systems. 

2 .  The reasons f o r  t he  choice of t he  combination of y i e ld  and 
height of burs t  i s  p rwided  i n  d e t a i l  i n  the  Annex of each event and 
were important f a c t o r s  i n  obtaining the experimental da t a  needed t o  
provide foundations f o r  adequate evaluat ions of t h e  e f f e c t s  produced. 
The addi t ion of t h e  low y ie ld ,  high a l t i t u d e ,  e f f e c t s  t e s t s  were neces- 
sa ry  t o  permit, within l i m i t s ,  w a l u a t  ion of the u t i l i t y  of such ex- 
plosions a s  penetrat ion a ids ,  t h a t  is as  a precursor burs t  t o  permit 
penetrat ion of ABM defenses by an ICBM. 

In addi t ion t o  t he  inves t iga t ion  of the  po ten t i a l  of low 
y ie ld  explosions per s e ,  t h e  comparison of observations on such shots  
with l a r g e r  y ie ld  events would provide a b e t t e r  understanding of t he  
va r i a t i ons  of high a l t i t u d e  e f f e c t s  with y i e ld .  

C. UNITS PARTICIPATING: 

TU 8 .1 .1  Los Alamos S c i e n t i f i c  Laboratory 

- TU 8.1.2 Lawrence Radiation Laboratory 



F i e l d  Command, Defense Atomic Support 
Agency 

Sandia Corporation 

Space Systems Div is ion ,  USAF 

Edgerton, Germeshausen and Gr ie r  

U.S. Army Missile Command, Redstone 
Arsenal 

D. PIANNING AND PREPARATIONS: 

There were a number of d i f f e r e n t  gamma dosimeters on the  pods 
and gamma de t ec to r s  on rockets .  Electromagnetic su rve i l l ance  capabi l i -  
t i e s  a f t e r  a high a l t i t u d e  nuclear  detonat ion were s tud ied  by a l a rge  
number of experiments. Attempts were made t o  t r a c k  ob j ec t s ,  i n ,  near ,  
and a t  l a rge  d i s tances  from the  debr i s  and t o  measure t h e  a t tenua t ion  
and r e f r ac t i on  of radar  s i g n a l s .  Measurements were made of radar  s ig -  
na l s .  Measurements were made of radar  s c a t t e r  and c l u t t e r  due t o  t h e  
deb r i s  and ionospheric dis turbances.  These experiments covered the  
radar  frequency spectrum, s p e c i f i c a l l y  including those  frequencies  of 
g r ea t e s t  i n t e r e s t  i n  an t i -miss i le  missions.  The period from before 
detonat ion u n t i l  a f t e r  detonat ion e f f e c t s  disappeared was covered. Long 
and sho r t  range communications were t e s t e d  throughout t he  world by com- 
munications s imulat ion experiments and by monitoring a l a r g e  number of 
e x i s t i n g  communication n e t s .  Both government and p r iva t e  communica- 
t i o n s  systems were exercised during the  period of i n t e r e s t  with t h e  aim 
of determining s igna l  propagation condi t ions a s  a func t ion  of frequency, 
path loca t ion ,  and time r e l a t i v e  t o  bu r s t .  The bas i c  physical  charac- 
t e r i s t  i c s  and e f f e c t s  of high a l t i t u d e  nuc lear  detonat ions were s tud ied  
both f o r  a p p l i c a b i l i t y  t o  t he  o the r  ob j ec t i ve s  of t h e  high a l t i t u d e  
events and f o r  t h e i r  inherent s c i e n t i f i c  i n t e r e s t .  Two of t h e  phenom- 
ena of prime importance were t he  deb r i s  expansion h i s t o r y  and t h e  geo- 
magnetic e f f e c t s .  Experiments t o  ob ta in  d a t a  on these  phenomena in- 
cluded determination of t h e  ionospheric composition, cosmic e l ec t ro -  
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