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C. n o  centor of the prt should b 36 inahes fkm tho fbor .  



M E M O R A N D U M  

1.0 Recently, data have Wen t n p r y t e d  which rere t8kenJ U S i q  vuioua foi ls ,  

with varying quantities of heavy water located between the M U  core mod 

the Qse point (located a t  the center o f  tbc patient therapy portal). 
These data are presented in  Pabls I t .  Tabla 11 con? d n u  r dercriptioa of 
tbe shielding ursy .  In ddi- 

tioa, results a f  nodifiertioas i n  the finer of tba cow u e  ala0 reported, 
U arrsurementr, were taken rt 1 r e g m t t  . 

3.1 No fuit neutron flux, (energy greater than 2.9 MEV), w u  dutected 
under my condition. 

2.3 A fast neutron flux fn the energy region 1.3 to 2.9 MXV b p r a s m t ,  
Thia flux is not I) rrjor corPponent of the neutron rpectrua. 
detected using boron-shieldcd f i s s i o n  fo i l8  (depleted Ua3%l.  Since 
the rpcctrir dhtributioo i n  t h i s  energy region fa still ttalcwul, I 

consider i t  unwise to convert a Count rate  to a number flu%. How- 

I t  ir 

ever, relat ive i n t a u i t 7  pry be rafa ly  stated.  

heavy water decreases, th ia  component of the f u t  f lu% k r a r a c r .  
W M  no heavy water ir  present, thir ooqxmeut incremes by 8 

factor of  9.5 ovez the f lux present w i t h  a l l  DaO tank8 full. 

The therail neutron nuabet flux and the g.mror, dora rate are h- 

Ao tba mount of 

2.3 
VCmeIy PrOpoftiosld to tbh -UZlt Of b8.v U 8 t - e  

2.4 The average value for thermal flux with all hew7 water t a n k  f u l l  

(u g i w n  

Thi.8 fncraraes to 6.5 I 10" n/aua* nec whan a l l  D 8  tanks ar8 arptp. 

averaging datr for r i x  i o i l r )  L s.1 x 10'' n / c r l *  aec. 



Robertson -3- 

riacx 0 

= 857 r/min 
c' .: bv 

' .  4.6 The p l a s t i c  l iner and a l u d . 1 1 ~ 4  sheet were ruaved.  
coae'surface w a s  covered w i t h  a 2.5-inch 1qer .o f  B i *  

The concrete 

* 5.24 x 1ol0 n/Cm2-scc 

550 r h i n  - f l y  - 

4.7 A boron catbide epoxy resin plate us8 placed between the dose 

point and core with  tk urangeaent noted in 4 3 .  

not masured 
, *m 
flT .r 670 r/dn 

4.8 The core t o  dbae point material requencs was rltered and is der- 
crib& under "new cmfigurrtiaa~ in  Table 11. 

been rctafned. 
0 1.46 x lo'* ~/CRI'-CCC 

= 54 r/brin 

"be Si lint? brs 

br 
4.9 ?ha preceding aeasurescnts were rade 8t  or rcalcd to 1 ngawatt.  

A l l  bcavy water tanks were fill 8t 

configuration by the reader of thb an10 is .ssuacd. 
t h .  ltaoprledge! af caaa 

c .  a. AsrtQ 
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M B hl 0 R A N D U H 

SUBJECTI S m m r p  of gblRR Patient Therapy Portz 
Geow t r i e s  b 

1.0 Since last spring oyer 20 gmmetries have been experhentally evaluated 

when b u i l t  i n t o  the fpMfia i n  or& to arrive a t  o m  which w l l l  produce a 

mxhnun thermal neutron f lux and M accompanying m i n i m m  gunma intensity, 

In addition, the rpectrrl dtstributlon of tbe flux should ba that of 8 

.oft spectrun, i.c.a no f a t  neutrons. 
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EMRR patient Tberam Portal &mntetrfar 

A -. . 

3.3 in* c 

0.12 -h. Mg 

4,0 Sn. c 

8.0 kr. Bf 

17 Ln. a ir  gap 

Dose point 

Core 

0 , u  in. c 
0.23 in. Al 
0.23 in. air gap 

- 

6.0 in* c 
U.0 fn. bf 
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C 

S.S ha DgO 

0.a in .  Al 

0 . u  ia. Mg 

4.0 in. air gap 

8.0 in. B i  

17 in. .fr gap 

2.0 fn. Bf 
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All g#metrier describe the  shutter open posftim. In geoaetry E, the 2" Bi, 8" 

DaO and P Bf UI Jocatetd wi th in  tk ~ov8bla  stutter. 
the DpO iS e u r r o d c d  by B f .  Unless noted t o  the c o n t r a r y  under remarks and excludhg 
the g r a p h i t e  p i l e  from consideratim, t h e  o u t e r  a i r  gap, which is conicallg-shaped, h 
lined with a polye thylene  reflector. 

In q m t r i c s  A, BJ CJ . -  urd D, 
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UNITED STATES 

ATOMIC, E N E R q Y , , , M A S S I O N  ~ 

WASHINGTON 2 5 ,  D C. REPOSITORY ( I- 

October 5 ,  1962 IN R D L Y  REFER TO BOX No 

Dr. J .  S. Robertson 
Brookhaven Nat ional  Laboratory 
Associated Un ive r s i t i e s ,  Znc. 
Upton, Long I s l a n d ,  New Y!k 

Dear D r .  Robertson: 

On behalf  of Dr. Dunham and members of the  Divis ion of Biology 
and Medicine s t a f f ,  may I thank you f o r  p a r t i c i p a t i n g  i n  t h e  
Neutron Capture Therapy Conference i n  Washington, September 24 
and 25. 
w a s  given t o  many perplexing a spec t s  of t h e  general  problem. 
would be most pleased t o  r ece ive  a l e t t e r  from you g iv ing  thoughts 
o r  ideas  about po in t s  you f e e l  may have been omitted or passed 
Over too  l i g h t l y ,  and p a r t i c u l a r l y  any conclusions which emerged 
from t h e  meeting. 

While t h e  f i r s t  a t tempts  a t  brain-tumor therapy have proved 
d isappoin t ing ,  the  d i v e r s i t y  of condi t ions  wi th  respec t  t o  d i f -  

Our impression i s  t h a t  va luable  r e a l i s t i c  cons ide ra t ion  
We 

f e r e n t i a l  d i s t r i b u t i o n  of t a r g e t  mater ia l s  of d i f f e r e n t  k inds  
and t h e  a p p l i c a t i o n  of neutrons with d i f f e r i n g  energ ies  are  
v a s t  t h a t  i n v e s t i g a t i o n  of p o t e n t i a l i t i e s  fo r  therapy l e a v s  open 

T ? .  

so .ti- . 
'v . -.- - 
j :  . many avenues of i nves t iga t ion .  We would e spec ia l ly  ask whether 

bene f i t  would come from a s c i e n t i f i c  meeting of  t he  work-shop , 
type convened perhaps s h o r t l y  a f t e r  the  f i r s t  of t h e  yea r .  

i 

1 

v 

Please f e e l  f r e e  t o  conrment f rankly  and i n  d e t a i l .  i 
r 

' .  Sincerely yours ,  

D CK-#< 

H. D. Bruner, M. D. 
Ass is tan t  Director  f o r  

Medical and Health Research 
Division of Biology and Medicine 
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coa8idsrad identical. A 6d-afl (36 f f l tes  ros inrtallcd ia the A d r l  Port, 



The y contamination at  t he  barf? port f a c e  with the two-filter asrangenent 

that gave t h e  curve i n  Yig. 4 is 8 r/min a t  1 MW a8 measured d t h  a Carbon-mZ 

current f low chamber. 

Landsverk and Baldwin Farmef B.D. 11 and B.D. 2/15 chmbets, 

gave y dose ra tes  of 18, 13.6, 16 and 19 .5  r/min, respectively. They a21, 

however, d f e r  from a neutron sens i t iv i ty  due to the  5 and Nz fn their a i r  

f i l l i n g .  

represents the most accurate eatinate of the y C O U t 8 d n a t i O I I .  

C-cDp thanber i e  being n d a  M that an independent check can be made. 

G a m  measuzenents were also mde with t Victoree, 

These ehanbers 

Therefore, it i a  i a s u m d  that the  8 r h i n  given by the C-ma chamber 

A condenser 

A8sraning the  y cmtrminatioa is  8 r h f n  a t  1 Hw 4nd using the peak flux 
. -  a 

frons Pig. 4, 8n integrated aeutron f l u x  ef 5 IC 10'' doa  could be delivered 

in  6 a i n  ( t a c t o r  p w u  S #w) with an rssscirted y dorsd d;I 240 r ( the  240 r 
. I  

lM-8cs run vith a thtrmdl b a s  at S Wn. 

rfourly be gained frata the remvi1 of the 

W s l y  incident ea tha misface t i 8 w e .  f t  
- 

any b a s e d e f i n i n g  device8 tdll reduce the 

An additional advahtrge Will ob- 

thermal ncutroas whfch vazc prcvi- 

rhould be rancsobcred that tha uac af 

neutron f lux and lengthen the i r tad i -  

rtioa time. 

5 #H. 

The y dose rate does not increase d t h  tfre d u t i a g  8 b m i n  run 8t 

Residual 8 c t i v i t y  at tha bare pazt free after 8 6-dn run a t  5 nin is 

75 rtrm. 

Tho abwrbed dorc from fast neutron8 t a m i n 8  t o  ba d a t e r r i a e l ,  

rry data iadfcats 8 rfgnMicant dorc i n  ?8d8 8t D20 thkknermr le88 than 

1,075" .  

&utter. 

flux is being ev8lmtd i n  e d a r  t o  g8fn expsritnca with in7 bum-defining 

P r a l h i n -  

Therefore, the above data were t8km with a l l  tht  D20 (7.07S") in the 

frrrdirtiimr, e t a .  could be crrricd out rQile the f88t neutron 

devices used, and to  mluatc, the biologic81 affect 41 thr rpithcmml baa. 
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