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Subjec t :  The Ich iban  Dosimetry Program 
?Formerly r e f e r r e d  t o  as t h e  Japanese Dosimetry Program) 

The Oak Ridge Nat iona l  Laboratory’s  interest i n  determining the dose re- 
ceived by the  JaFanese during t h e  Hiroshima and Nagasaki bombings was 
descr ibed  i n  ou r  l e t t e r  of March 20, 1956. Our l e t t e r  of May 31, 1956 ‘ 

descr ibed  what we be l ieved  a t  that time t o  be the first s t e p  i n  detennin-  
ing  t h i s  dose. T h i s  s t e r  o f  the Fr0-ra.r. i s  p o g r e s s i n z  w s l l ,  a r d  we Q.?? 

conf ident  t h a t  we  W:il be aDle, as a r d s L l t  of Operation Flumb Bob, t o  
determine t h e  angular  d i s t r i b u t i o n  of r a d i a t i o n  as a func t ion  of d i s t ance  
from atomic weapons. 

The purpose of t h i s  l e t t e r  i s  t o  desc r ibe  more f u l l y  the  long-range i n t e r -  
est of t h e  Laboratory i n  t h i s  dosimetry e f f o r t .  
Laboratory embark on a long-range program t o  o b t a i n  t h e  necessary informa- 
t i o n  on dose i n s i d e  Japanese houses. 

We propose t h a t  t h e  

The bas i c  na tu re  of t h e  prokosed program w i l l  permit app l i ca t ion  not  only 
i n  determining t h e  dose received by the Japanese bu t  a l s o  i n  understanding 
s t r u c t u r a l  sh i e ld ing  i n  AEC C i v i l  E f f e c t s ,  Mi l i t a ry  Aspl iczt ions,  and many 
o t h e r  phases of AEC operat ions.  
t i o n ,  it is necessary  t o  ob ta in  information as follows: (1) the  y i e l d  and 
r a d i a t i o n  c h a r a c t e r i s t i c s  of weapons i d e n t i c a l  t o  those used i n  Japan; 
(2 )  t h e  a t t e n u a t i o n  i n  air of t h e  r a d i a t i o n  from t h e s e  weapons i n  its 
passage t o  t h e  s t r u c t u r e s  i n  which i n d i v i d u a l s  were loca ted ;  ( 3 )  t h e  a t t e n -  
u a t i o n  o f  r a d i a t i o n  i n  s t r u c t u r a l  m a t e r i a l s ;  and (4) the synthes is  of t h i s  

T h i s  r e q u i r e s  a compilation of  d a t a  on conf igu ra t ion  and composition of 
s h i e l d i n g  so  that s t r u c t u r a l  a t t e n u a t i o n  may b 

I n  o rde r  t o  evaluate the doses i n  ques- 

- 
- 
r -c 

in format ion  t o  ob ta in  a dose va lue  f o r  p a r t i c u l a r  i r r a d i a t e d  ind iv idua l s .  0, - c . 
e- n c! c c - i n t e r e s t .  
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Because of p r a c t i c a l  cons idera t ions  such as a v a i l a b i l i t y  of materials, 
weapons tes t  schedules ,  e tc . ,  t h e  program will be c a r r i e d  out i n  t h e  
fo l lou ing  order:  

(1) Angular D i s t r i b u t i o n  Determination. I n  t h e  Plumb Bob weapons t e s t  
s e r i e s  (1957) measurements will be made of  t h e  d i s t r i b u t i o n  of r a d i a t i o n s  
i n  d i r e c t i o n  a t  po in t s  loca ted  a t  var ious  d i s t a n c e s  from tb de tona t ions .  
The measurements w i l l  be made using t h r e s h o l d  d e t e c t o r  techniques developed 
a t  ORNL f o r  neutron measurement and the  chemica l  dosimetry methods developed 
a t  t h e  School  of Aviat ion Medicine, USAF, for gamma measurements, 

The purpose of t h e  angular  d i s t r i b u t i o n  measurement is t o  ob ta in  enough 
information about t h e  c h a r a c t e r i s t i c s  of  r a d i a t i o n  a r r i v i n g  a t  a point  i n  
a i r  s o  t h a t  i t s  a t t e n u a t i o n  and s c a t t e r i n g  by s t r u c t u r e s  around t h e  po in t  
i n  ques t ion  may be evaluated.  The  basic data obta ined  i n  this manner t e l l s  
one t h e  a t t e n u a t i o n  from the  poin t  o f  bomb de tona t ion  t o  the  ou t s ide  of t h e  
s t r u c t u r e  and enab le s  one t o  t a k e  t h e  next  s t e p ,  v i z . ,  t h a t  of determining 
t h e  a t t e n u a t i o n  and s c a t t e r i n g  by the  s t r u c t u r e .  
a t  t h e  1957 t e s t  series w i l l  be arranged s o  t h a t  angular d i s t r i b u t i o n s  can 
be measured us ing  weapons which s imula te  t h o s e  used i n  Japan as c l o s e l y  as 
i s  p r a c t i c a l .  The a t t enua t ion  o f  a f e w  JaFanese type houses w i l l  be t e s t e d  
i n  this tes t  series. 

P a r t i c i p a t i o n  i n  sho t s  

(Time schedule f o r  s t e c  1: 2-1-57 t o  l O - l - C ? )  

(2) Measurement a t  ORNL of House At tenuat ion  and S c a t t e r i n g ,  
c o n s i s t s  of t h e  determinat ion of a t t e n u a t i o n  and s c a t t e r i n g  of houses by 
i r r a d i a t i n g  s u i t a b l e  mock-up houses with g a m a  rays and neutrons.  
r a d i a t i o n  source  w i l l  c o n s i s t  o f  the  TSF r e a c t o r  arranged i n  such a way 
t h a t  it can reproduce t h e  angular  d i s t r i b u t i o n s  measured i n  s t e p  (1). 

This  s t e p  

T h e  

(Time schedule  f o r  s t e p  2: 10-1-57 t o  7-1-58) 

(3) Measurements o f  t he  Dose i n  Air Due t o  Dupl ica tes  of the Hiroshima 
and Nagasaki Weapons. T h e  de tona t ion  of  d u p l i c a t e s  of t h e  weapons used i n  
Japan should be accomplished i n  t h e  1959 series.  Measuremants o f  tk dose 
i n  a i r  a t  various d i s t ances  should be carried ou t  along with measurer~sntr 
i n s i d e  s e v e r a l  Japanese houses. 
normalize t h e  dose t o  the  c o r r e c t  value and a l s o  t o  determine t o  what e x t e n t  
t h e  spectral c h a r a c t e r i s t i c s  of th? ueapons used i n  Japan differ  from t h o s e  
t e s t e d  i n  t h e  1957 series. The measurements i n s i d e  t h e  houses will enable  
one t o  t e s t  i n  d e t a i l  var ious  models f o r  t h e  c a l c u l a t i o n  o f  house a t tenua-  
t i o n  and s c a t t e r i n g .  

The a i r  measurements w i l l  a l low one t o  

(Time schedule  f o r  s t e p  3: 7-1-58 t o  7-1-59) 
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(4) Applicat ion of Phys ica l  Information t o  ABCC Records. T k  sepa ra t e  
cons idera t ion  and c a l c u l a t i o n  o f  each s i g n i f i c a n t  exposure case  i n  the ABCC 
records  may be c a r r i e d  out ,  after completion of t h e  bulk of t h e  work  descr ibed 
above, by a r e l a t i v e l y  modest computational e f f o r t .  
t a t i o n s  s h a l l  be accu ra t e  it i s  necessary that t h e  informat ion  on l o c a t i o n  
of each case  and t h e  s h i e l d i n g  conf igura t ion  involved shall be complete and 
accu ra t e .  
amount and kind of information needed f o r  a proper dose eva lua t ion .  
obvious t h a t  a c lose  l i a i s o n  should be es t ab l i shed  immediately between ORNL 
and ABCC i n  order  that  t h e  goal of t h e  Ichiban program can be a t t a i n e d .  

I n  o rde r  t h a t  t h e  compu- 

The sh ie ld ing  program a t  ABCC should be expanded t o  ob ta in  the  
It is 

I would l i k e  t o  emphasize t h e  urgency of g e t t i n g  s t e p  4 underway immediately. 
I n  order t o  do t h i s  w e  are proposing t o  s e t  up a l i a i s o n  p o o l  which will 
coord ina te  dosimetry e f f o r t s  a t  ORNL with  the  s h i e l d i n g  program of the ABCC. 
The d e t a i l e d  j u s t i f i c a t i o n  and mode of  opera t ion  of this pool are enclosed. 

I n  o rde r  t o  c a r r y  out t h i s  program during t h e  next  two f i sca l  years, our 
budget requirements w i l l  be a s  descr ibed  i n  the enc losures .  

Yours very t ruly,  

UNION CARBIDE NUCLSAR COMPANY . 

Clark E. Center  
Vice Pres ident  

CEC : GSH : dk 

cc: R. A. Charpie 
G. S. Hurst 
K. 2. Morgan ( 2 )  
L. P. Riordan 
He 02 S t r i n g  f i e  Id 
J. A .  Swartout (2) 

Attachments (3 )  



Attachment 1 

THE ICHIBAN DOSlMETRY PROGRAM 

F'unctions of the Liaison Pool 

The function of the liaison pool will be to (1.) gather information fram the 
ABCC for use by the Ichiban group; (2) keep the ABCC informed of the progress 
and results of the Ichiban group; and (3)  advise and recommend to the ABCC 
any changes of methods or additional. data which may improve the project. The 
responsibilities of liaison personnel w i l l  be as follows: 

A. Review ABCC records 
1. 
2. 
3. 
4. 

Obtain data on buildings and shielding 
Determine location and fate of individuals in buildings 
Obtain medical facts which may be correlated with absorbed dose 
Recommend expansion of the scope of the ABCC Shielding Survey 
Program when this appears desirable 

B. Collect dsta on bomb burst 

1. Burst height (with error) 
2. 
3. 

Location of ground zero (with error) 
Weather conditions at time of burst 
(a) Temperatwe 
(b) Humidity 
(c) Atmospheric polution 
(a) Barometric pressure 

C. Initiate three dimensional pictures 

1, By use of aerial stereophotographs and other means) to establish 
how much, if any, multiple shielding of one house by another may 
have reduced the quantity of radiation absorbed by I n d i v i d u a l s  
located indoors. 

D. Perform physical measurements on existing houses 

1. Determine average values with standard deviations of the 
following quantities : 

(a) Density of roof material 
(b) Thickness of roof material 
(c) Density of w a ~  materia 
(d) Thickness of wall material 
(e) Mass absorption coefficient of wall material 
(f) Mass absorption coefficient of roof material 
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Attachment 2 

TKE: ICBIBAN DOSIMETRY PROGRAM 

Budget for Fiscal Year 1958 

11. ABCC Records 

111. Laboratory and Shielding Measurements 

(a) TSF Facility ..................... $ 210,000.00 
bel. 7 m/Y) 

(b) Three experimental physicists ---- 84,000.00 
( 3  m/Y) 

( c )  I n s t m e n t a t i o n  ___-  -_----  - - -  jC,OOO.CO 

(d) House building program ----------- 5O,000.00 

(e) Other shielding configurations --- 5O,OOO.W 

~4,000.00 

IV. Theoretical Promam 

(a )  Oracle time (100 hours) ---------- 10,000.00 

(b) One mathematician ---------------- 25,000.00 
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Attachment 3 

TRE ICEIIBAN DOSIMETRY PROGRAM 

Budget for Fiscal Year 19.59 

(a) Threshold detectors 
(b) Chemical dosimetry 
(c) Air dose 
(a) House attenuation 
(e) G a m a  spectrum 
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