
I 

I For Reference 
I 
I 
i 

, Not to be taken from this room 
I 



XR-1 Projeat 
Radiation Laboratory, University of California 

Berkeley, Calif o m i a  

December 12, 1951 

Work done by: Report written by: 

B. Erwbaugh 
T. Pon 



.a I '  "q ' ' a e h p h  a r a  &poCrane8er wbag d ioouriag mu 8 d  up to rtudy th. 
' ..' - ' - " S ,  

. -. % . s b  ef the f c m  pmduc).B by rariow typcH ~f A ~ahr,ptc~t;io d l a g m  
-t - ,- 

' of 4iha qpparattam i r  ahom in Fip;. 1, *$ah 4.s '%a r lbargs d e n t  +elf-explurratrary. 
- - . .  
* " '. . 

- the -4mlatlan t ~ l hna r  a. .&ply .p pimoo o f  110 mbl. about S N.t 
*.- . .., -. long rru kr ardw t o  aprrr* the rowoe a t  .Ugh *oaehrrW.ng 

t .  . , mltry dirQIliry eol~eabc '  w be" kt .ramxtimLlp yvlItld ptmti.l. 
' 

- .  
, f 

. o o l l i m i t ~ r l i t s - = r e  0.05oawida.mdasre.&paollbd ILmaprf;. 2ho . . 

i_" * . . 
I . ._ , oowes slit 3 n w m t h t u ~  prrrpdhg dhe twllrscter eup w u  Od5 am rid*. 

-. 
t .$T . drotrt#netsr IRL *e' istsgratbg +PPI .&ioh' rsfbiaated the potecaatisl Qe 

>- .. 
+ 4a %he &are aolleotw¶ an hum papecfConoe. %he mourn tuba voltmetar . . 

. indfoetd  tb ,pormtid pf fhr! 9.6 -#iQ aspsoitor due to t h e .  tots4  aharjp .- ' I  

* ,  .., . - * ntmbinp the rl i* ~t thus ~ e m d  a6 a mnitm of *e s~arelb eutput 

: :.- > . - for eaoh mink;. Tbs n%on h i p  uar a p r o t a a t i ~  tor %be emds=ter ~pinrt ' 
. brsagdom dira2urgd3er 4& . . '  

, - ' . . -  . 
r .  * - .. I r i - 

* .  ' 

2 ,- ma a e r p o ~ a e  or the c+3miea& ~t u not * t i t l o l l .  ~ a ~ u r  ~K.I 
C I .  '4; - , - "%06 h 0.16 mf'd - be wed. The voXt.g. t o  d o h  thl. oapoltrr - '  , 1 ' 

9 .  , - -.. ahargcd &pa& upon 4 b  Wps ef i o u ~ a c ,  uraa a d  v u i d  *mu 5 12 kx. 
*- . - !,. ..'.. , pL + ' .-" . : FS 

. L a - >  1 

-- . ib.-mgnotic .ILM M- ~hs &a. w e i ~ b l i a i w i  by pas*  
- 

C 7 . . '  
J 
2 - .7 

reetflfsd rlkmrtins; o m v a t  thmua;h w5.lkbla artllr around the m$nert yaks . 
- .  . .. ' wlJ1oatt && ,th. pole p2eeas. nta mi the magwt5a $%ld rorc U x m % n ~ d  

t <- +- 
" I .  

-..% ,: ?=..** amatummda kith 4eaemd g-8 ~ a t e n r  A plot of' Sm Meld  
,c&4 ; -w; .?!: -: i': -' 

+ 

- a m  +3# .$itlit- h -a. jEII &C %Q b. qn%b ~t - -_- - _ *  
-,.i *..j- - 

-'- - .. a:.. 
':< . -5: ' 

' . ths *juc~tariw axp.er#mi -* ba touor+d by aaos1mrbi.d p- - aada, wc, 
- , , . %af,#m 'erstabed te&ptt.. %Sib de -kh3s1411sl, rsanared the brass &If% -+: "C . -*, 
2?. 

<;3: - ~ r  - .:%: =a- tuba 6 d  p1.oed *-rim 30 mah r gaolti~lt  'taut It m r a d  a d  hi% the " . 
/ I . 1 .  - - C " ,  - 

, . - ,. -~aagaetia f iald h th* pbu.rr $onasrQ ecm@a4 by %ha &lit 8 yfi- Xith 
~p 'J - * 
+ , %:-- .*. - - L F ,. We m a p *  odd on a& ruitrW 4mwias ~a lObn w%w, t$a, -ourrant In 
*g-- !?-w-'.. , 4 .  , I " ?  
I _--  . C * 

4th. -rfre rarva4,3urhnd: 4% Irk %b& wlmRdy ia m uaoofh sumre in the  ~ ~ p U o  - * ,  

r ,  .- -' -C - f i x $ ,  Hp ~n gauswei I S  th.n evan bx .a&, i h u n  3 i a  +h. horuion : -.-- *= ,.- '1 '1 
i L. - -  * . - : %a ~~D a d  3 C2nl 0wi3~at lr)'-aqemae -Wtuea :*TI. tnLOa dJn.tBIBInt o f  .. *;< -, + . - : , b - .  - C - 1  - .  - , ,  - - - ,  .-, :. ) . . ,  :. , - v ,-. : . 'Oh8 rpeatroyph "-wtem :5 .* 18 g q OQ p D@ I 1 6.6 -imp. sf- 

..  , r A  e* : ! - zw tor .:s.e z ~d -6- ih. ~ p h  ~9-t ru ii mp., 4 f ie ld  9. 2. G:.2..s ..' 
"3 --. i : 

_I 

. L 1  
- . . I 

:ef obuti. flW puss* FhcI manray sf & .)saasutsmrmt war p r ~ b ~ b l y  a b u t  
. i .. 

L . - l l l p ' _  - - "  - - - . ,h : ~ ~ . ~ ~ t ; % + , ; -  . -'-; -1.' ., ,z-,+ ,,~, ,' , ,* , ,.. : :. . -. . -, , , . I = 7 . b - + ~ k,"-. . ;  
1. * -; * , <. , , f a  - - ' 7 ,  , . . 

2"" ' ,  - . '  . - +. 
, _ " _  - , . - ,  b4.. - J . * - ,. :.., ., 

. I )  

. i '  
* + 

. . ,: ,.& .. 3, > . - .  1 * ' , - -~ .  , - I .. - : ?,-. , . * 
' >  / - ,,. . . - * +  - &  \ * *  .. * 

, . 
' 5 -  .. .ZZ% $ ,\* i' < +'., .J - " . I '  1 

, . ,  -"- - .-* 52. *... y: , . 'This; & p t  m.&s q&n kk&hz isornu-nb made w e n  aeuterised T I  - 
r + -7. . ) C -  

"7  --, 5 . 2 d7 

I .  _ - . . . ..?, . z ; v ,  ;. ."< '&hmta 
-; *. -., * A ... s 

*mi?' WzicrE* ~Qe0" mad abnut 1.18 inoh Zen&, cnaged betrsvsen . 
, - ;\,*7 * .li,-y .;*- . 

. . . . 1,'- mppr mipportisg mk 5- in  it,^^^,: a s p  p~memts u n u p s o * d l ~  : . - 
* - ' :.:, .,---- *Q~%uU# Solu -8. )A o p r t s s p e d  p2%%@ZUs ,(ru 1). . *.+r . T; .% * .  . 

I 
.. -i. f" -* 

& r: *=-. .- ,->*+: ;& ts ..-,*:; - -2 ..': * **&,a)u:* a *  * . ' . -" % 6 . 5 ' -  -, .'*. \ * a .  . *.-; > , .-.T&;,'G;, *. - .  2 - . -.... -= *̂ +. , :+++ \; ,zv, y+~;. y L;y:%* ' -: * * . - .~:*"fla*a.*.&4.a*.. .a 
+ , ., ,. f * .  r 

, .-; '*.-- ; -. * : , -, * e . -  - .,-&+ . --; '? $.<*..< y. ;y,* -?, " *+:- $. *:, * . * r - -  .% . : - ,. t t 5  -. f' $,' , .-s---- , * .yb 8 R*. I.. . .  /** --. 
P r " -  - i .- j, *. . ;- '". 

L . *  .,*- a aiv . - * - .5 : ' $a .-* ,--, =--,+ '?*: $.*&%+& ;:k - A v*- -**2;, , .iL*': ;:7-, 
+ I . I - I.. .+@; , &i -,. . , -5 . &&.-;l. *,i:$i,u=*t-? ' : ;:-:,;-; .:.. :<! *&' c' . --; -- -  - I*- . , ."- 

w : ~  , ...z*:~ - .h':. .p.- .%--%.A -. -. a ,-. - 0 - 8  a a ,  * *  
' *.' : - .  $ 7  - , - . ! , + ,ye ra * a * @ a  * - 1 1 1  .- , ~ . 2 . ,rA ; * , , . ' i '  *-. . .' . . +- ---*b "* - , 2:* y : " ,. * . ': - . a h L ,  > , . , - 



,. I' . .. - " 2 , - 
3 -  . 

,A .. 
J 

, a 

i-. , 
, - 0.1 -. _ 1 r T  -. r e .  we4 r . i  a,'" .-' y ' X f t 4  * - .  0 .  0 .  o m  ' *  . .,'.. 0 . .  0 .  - -  < - -  

bo..b.r it* 2i61 .. .. . .  . . * . . . J . .  . . 
0 .or *b*e no. 0. 1 . , .  

k..$y. 'i % , . - 
I -  I 

- %em 10-  it^ oo'lle&d xlOh an rarzsllsrafirtg pcrt;sntial of %5 k v  a d  r " .. 
- ,  
. ... e*L - - r w a  I O K ~  gw.. He & a a a ~ v  EBII~FL.~ pllrfi~lu . .> L. . . 

.:: :,<- " - givlrn*s : r  - -. - :* - 1.11 x z0=4 n F . - - .  
. - .' 'P -. 

- / ' . -  . . .  * .  - 1 . . -,. . . . * ' a .  1 . ' t  

- i'*.. : 

, . ?  
% . .h.n a L the u s  of hhi g w t i d a  I n y a t  .nd V t)re @oealer~~tins;  pot.nti.l 

a I -. - * -- h--&** 36 5- pbnu I r SO b?4 r 201 &rUIS- m6 Mlu of & .  

, .,.. > -  .ir ie df iu i snUy eloar to *at of the rt;ret8h@d wire meartz~~~loent tu 
* _ .  i l l  / J 

. J w i a h  tb.t aooebrettwi puticsles nn protam: , . ... 
>* v 

C' 
. e -  . 8 .  . ' , ..a . .  ' , .%. ..i Y . , , - * 

l i  

, , >G ' - . ,  - - :8&4 alrtrbU8h.d #e =?Id an8 a a e d c l ~ t b g  w1kl;s at WUoh a u r  1 
. +. . . - 

,e . ,pa ssesi~.d, rapbauld quits uanfidrmay Hrt the p d i t l a ~ a  under rhioh higher . 7  

. > , . I* - - -'I- : ~tarrsr r h d d  be oallee.kd ' b a a  rU rst;f;hags omstant, Wm Patior Qt 
L . ,  . '. ah- e o l l w - 4 ~ 4  lq map (li the &wgo ~ o l l s ~ t e d  on slit , 

I .  . .  ,.. - : .)n- q, m adb oonet.nt h.om- PI* firs W: .nt7Wmr. &mvwr, by b k h g  
- - 

, ,  :. fhs data ~f laang firings "k crould get an id* af the r e l ~ W v o  u9aunts of _ _  I, 

. -,~ , . ._ : -qia~oar 3, Ilad .st " , . . . - . . 
.C r .- " .  ,lr ik a - . -  ,*-,%. ' .- .+ * - . - . - \-- . _ 47 .  

~lith a t y p i d  dmtiari& ZL nl.auw~t n obiairud t h  arm a~ ~ i g . ' ~ .  
. - . . . .  F, . .hl& .boa QA ranru mgret m a t .  Bm t Lolv .rp b-4  b k o k b l e *  

_ - r  : .'Thymrabbar& psrhapr 1 ge-8 i a f t h e  reart I partloler. W a s 8  6 md 12 . L z * - ~ . . >  , * .  *L 

'. - yere d.ke'b4 in &morn- of abput gQ psroeat lcrf W -n 1* 8hae W 6 W  
F ' 1 ;., ' ,. * ' 7 .  ,-httributsd b utd 8-lp ~hsr&d o ~ b m *  b[Cany -R*-P~P +sm ' . % 

. ~ 

-,", - . - .  . :- Go &teat larger srbtiw, m m n t s  uf SVUI 8 Pr(381 various U u ~ t a f i ~ d a  T1 
I & , I:-' :L fif~alll.k; - ~]nl tdb .sO(#.C a-91 - & 3 ~ & l f t  fhs 6-8 Thft abunbrrners' - 

- o i  mtue 2 ma 1 ~ ~ r n u n t  or l e r r  fbrn "t;hmt of  -8 1, %e msprwtab %hat QS , .; .. 
. .* . , , "-: --" - fi00 f$s b B  -, &CLIlB& d .~mh&Ukti~n -.mm 

. I . .  
?,:!- : . rus ly iag  WJ asur+lr 1, 8 urd && ' . _: 

L , ' - -  A .  - , A 

- .  
. I ,  I . -  - -  * ,  . -. . , 

.'% * - T 3 

"- I I . * '  * d 
. - - . *  

Y!&. ~ . -<.l .,: . Y& .rr & l a d  -& ~lwt.&i ~i maart by r plain ~i strip, pot . . - rp - 7 .L ' - l*. &tlfwrilCd&. 2kiA.o filsirerarB 1 6 ~  Wbsd .iP .t~eutan by w a h g  + + t d y  ortr-t 
' 

_ I  - . . ' ..$,. '" . :I -- thwugh dt t m t i l  tt .u q d h  urU CnrCIga~red. We t h  attempted i m  23.m 
2 " )., . , * 

2L-5 

Ti " ... - 2 '  

,' : ' - M e  fiwnt Qau".-- z$ama& m a ' &  B @ d  d r ' r r t a rw  , f i T m t  A4 . , 
*" 

.-+ . - . ,- .< 1 - 4!!irde "Wela Ao i visible blaish rrmd ttt. f&lrtann$ *iah rm~ab 4-a , 
. :  -* j' .* -4 , bs ro~lewhrit ~ ~ r i s t i a  af ouoh d P a & a r g e ~ ~  Tikea8 dbOhQtges Libtbmta 
;? 8 * .  . 
.w-*. ,::-:A ' . "burpt i  of gu whish shcn um %he ~oaisatik prsrtlruru gaugw aonno6.t;8d $a tkm , 

r . - _ . ,  ' .. . 
9, zF-.'-. . ,%be upbm~. A9; aurbwtgrltrd filmnimZ ref'uasd sit. a s  blue - - 
, 

%' ... . .rllirh~rrm &gu 'bu~r,ak, bRtt $*%+ -4 u t t i a ; g y  of iibe ro;lf.srr 
..a. - fi f , - t  ",.." * . * - - -  . . k .;.;.. -- shirp  r0or- srp+ts,r gi a e  filspnont beg-  80 Lb it am- 

' ...,$-" - 5 . _, :: .'; ':-brat%t?rd, !Zhe q p o t r u p p h  8- about the seaur u;epuzz% ef ubarp - .  - ,  * ' .  . * - I  - . - ?.  . MFL . ... " weurhhg %he 'ibUtil7- ria r W F B L ~  f ih lsnt .  Yaer 1 war -pmuc& An CtrOtxt . a - 
.:,-.%:i . _ -- , F r _ - . . .  ?&;:'.t;h. aaam &mn&mM aa aith r b ~ ~ s ~  ltUusart urb nus- 6 .nd U were . +. 

. . i C ,  , .:, . ' 0- -., _ i- - r U dllaros.  3b s ~ d d  de8se.t ae ~rars & these qmrfBienk 5nhictrta that  . :b. ' P 
,\ . .  .. . .t;rOubX.d by hgdmarkrmu prohbb irm -%he o%& difhulm p p a  .mvm 

c+. '* 3- r, r : #&I .,*l%p91d 112 trnp i a  9.d' *: , 

. . - *ai 
? -, ?--..*. 

e ., ,. .- - 1  . . .I 
, . - "3 ; <?L <. 

, .  "' 
.'. ,,, . ', 4 ,  , . , <, v - _ .  . . ,- - -. - 2  P , ' 

-,-a - , ,< vy.*. .*+ ,,->--.-** 2 a .& , . " + -. . X 

>. - . *,?? 
, - ,. , 

*w %*w .-+, . .. .-~-;:-g.- 5 . . The.* wprimnt 1~ t o  ~ u a t  the deutorkd.  filamsnt &hh a rnvU - 2  

fkLel..- . -.>. .. qua+it$r of" dvutruu .pwaf ffn (E%) 'Phis w a ~  done by g a t l y  'tbLII 
... >>-: 

" .. . ...A r . ,.., q . ~ - ~ ~ ~ f i ~ ~  nl-t r w u r  Sam mt~. twaehiag it d t h  a ,pie* ~i parat~in. 
. er.'- .: *,-- - a - . %  . . , ~ . *6+ v * < ,-+? ' * 

j - *  . . r ; I I _ , c '- 
' . - .- ' v .  

* ,+ . , .? _. . ., - 1- '- *~.+.kl &n kd.  'to a.%ot .am ss s rind 4 i r o m  deutorised eitsni- 
- . --  ",. - - - .  f i l ~ ~ a . n b . - . Z h ~ . ~ e n o i n a l o a t i o n Y f ' ~ ~ ~ a ! * ~ ~ * - m d t h e ~ ~ . h ~ d ~ o e  . 

* "r ". a " I  

tg ,, , .- : .. -- ..-. at lipdrr $ b ~ i ~ .  +O Oi IQII th+ of e. *. I 

. . . .z .. .- - I .  . -  . . .--.. I..._- + x r !  d. . ,*.- .- -- - - Y  ' . ' ,  .. 0.. 0 0 .  0.. 0.. 0. . .:: ..' ' , - <, +j.";'.- * A 5% zB >>., +-- . * 
L: .*A'- - . .-," : " - . .- - iL, ' - . . - .  " -  - "  ,, -. < 

, .- - - - 5  5 .  . * *  , . E'. ,- --. - ,  . , , , .+ 2-," . - ",3- z,-.Yf*-.+,4; *z > , . " .:-"-. -, 5, TG -y c,, - 
2. . + -_  . .  . .*-.":.,"$? >;,, :; ', L - : 9 : = *  

. ?  '* >-:*J pi" -- . 
. , <  - ;".? ."? 

*?', - " ' 4  
' C  LP.,, - * .  - 

" _." I . A 

















iUBJECT 

, 7 

MAWN 
EIY 

. - - - .-- -. , - -+- -*+ 

YT E 

JOI) 

NO 

YRIAL 

B 8 1 1  + a  z ISSUED 

 WILD^ NO./ ROOM NO 

TAG 

NO 

NO 

LEOO 

DATE 
REOD 

I 

-.-- 7 - _ 
A P ~ D  t F f i r - -  DELIVER 

01 
7 t 8  9 8 3  1 1  

TO 




