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~c-~~~erat~~ 'tu~~ set up by .the writer ... the 4~flign of the t~be.,ie 

ai~UtU-: ta those previo~alr reported~ by .J. ·u. :a~w. !he principal 
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attempt MdS me.de to reduce .the alnoUnt Of CO!ltaminating 'orgahio materials 

·. 

·. 

. ' . 

-.-
.'fM lcl't~at. so\irob .de$ign and _op~ration ·are disaunec. 

. ' ~ '. f . -. - ' . . - . "~:~ ' •• ' ... -~ •... 

·-' 

........ . ' 

' '-

_, 
... ,.,-

.. ,. ' 
'-t• ~ . 

0#-•. _, 

,f- • ' 

,. . 

-· _, .. 

. . ~: 

•.• .. 

: _: ~t 

·- '."4 ~ .. 
.·_, 

'It", ~ I • 

....... -

,• 

, ' 

'-
~: ' 

-,_ 

'' 
. . . .,r- t ~· ' 

' ~ . 

., 

. ... ·_ ... , 

'· 

> . ' .. 
' 

,. 

'' 

· .. ·.-

·, ._. 

'l 

'.' .· . .i 

-.. 
. . ~" 

. ' 

~h~ in ""Y m&nnei' tD 11111 

~ is -prohibit:&d.. 
·-_-... ' ( .·· 

ll_··.,, 

-~ . ' ' . 

•• I'' 

,··"' 

'· 

'' 

•, 



\ 

. .. 

•A,' : • :-. 

. · 

'.-

... 

'· .. . 

. ~- ,fi 

.. ' 
-' .. 

_ . 

- .. 

' \ -~ ~ 

, .. · · II . ' OESCRIPll'.ott' ". ~ 
',, ~ ..... ·. . . 

~ . J..' ·-· 

· ;,.. soh~tio ~r~wing ·or en ·e~eri:me~ttil. tu'i:)cf 1a show iil Fig~ 1• · 
·. . .. ' . ' ... . . . .. ,•. 

.. ~ .. 

j. 

• + t . . • \ • . • . •. -.. .. 

the _tube was used' primarily ·to -'a:tudy_tho neut~.n ·yields from various 
~I . •"' • I ' . • ' ' ' ' . • ' . ' ' "" I ~ 

- '·ion. sources' cmd goomotri!)o,l 8.!"1"bngemonte. ot ~e eiementa. ' 
• .. ''t • • ••• • ~ • • ~ • ' 

. . ', the' main body or thfl tube wnu a piece ot industrial Pyrex· pipe of 
/1- • • ... j • • ~ • ' ... ' • • + -: ~ • {' • •· ' 

'· 4 inches in$ido ~i~ter .and 12 inohea long. . the. and$ of the pipe wet! 
.... :· . · ..... 
olq~d to brti~lt:.ple.to.s \i:ith-tbe oldps' :tUrniahed with the_ ·pipe and wer•.-

: ~ .·' n,). .. ' ~' • ' ''," < ! ' .... • i' i '" • ~ • ' '.~· ., i' · .. ~ • ,· ' 

ao~ecl with ·tetl()ll ~a$kets.. ' - .•. ·, • ' ~ ~' i" 
·.; •" • '··~~ ,·: '1 '('J'}:· <' ~:~' ··~ ·.:· .: ';'._.: ,:::, ',.."' .,~ ~tt• :. ' .t. ,,; ~ ., •• ' :· "' ,. ~ ... ~ • 0 ~ • 

,; . . ,'1\fo hollow ,cylinders ot steel were u_:sed. to· shield. the gl.-~s; wt1ll_ 
,'"- ... ,'1 •• ·~ ~. ': •. :- .. _ ... _ •• • ..... ; • ~· •. ·• ' • .;,., ~- ~!.·· ~,· --~ ... •. -~-~'~.:· ·..,. - .-~ ~. ·~ •• ••· .. "' ...... • 

trom. the s_our~e, and. -tho . .deut~ro.n·· boam. >- • tho :1 \1iel4ing _wns · neoeuart to 
,· ,· .,. • ; ,.._.. · ~. • • t/"· "\. ' II "" . :. ·' I' ;,.,._ . .r.,.. .. "' • ·• . l• , , •• ..' 

~W.mito~ el'(totr.ie,e.'~ ·l:::fo&.kdown oV.~r)tb.c :slf.l.,~hs .. i~ulo.tor ·aurte.c., _ · Alao 
~- '-~-~ • .'}f.,. ·' . 4 ·.~· . •.. :!i. ~ .·r:··~-·: ·-·, ;~~/ ~ .:\-~:~· . ~·:· ·.4.1 ~~- :·. • •.· 

. the itmer pipe aroU:nd-_the sotu•oo aiims to' rocaa:<ir ooU1mato . .:.thf() _· 
. ~ '! . . . '. ~- ·; . . •.. '.• . • • . . . ' ' . ... . • .• ' .< • • : 

· ·~~;."onto ~h'~ tnrg~t.: the oyl1~der~ ~-~ :~ade 'ot at$el, but:. o~uld "'· : . 
•• "'" . ·, • ' " ' <• , '~ . , ::.:, : .. .. I ~ ' , , 

1

'. ~,,-:" .. I "I , : 

' . c'.~ .. be made of e.ny hard J;!Otah. Oopp~l". ~uld b_e lese aui.t&.bl.G 'because 

~~rious· diso~arg~~·· betwe~n· the tWo :~~lind$~ might ,tend' ~-pit~ an~ 
' . ·~ ' , ' . • r·'jt'··. - ., • ,. ·~· ' .,. • . ~ : . . ' , ' . . ·:' ' " ' . ~-

' ' 

rough~n· the emcioth surtaoe ·or: su~h f sort metAl :BUd this 'irl t1ld enhmce 
.. . ~, ' 

. the probability ot.'breakttm'IU dieohlit'ge.s• · · ·· . · ·- ·· 
•.• ~ ~ •• ' ~ _"L ... ~-. : • ' •• • -~ • • • • • •• •• • •• ~~-···. • • ·, • ~'. ( .. ~ • • ' , ~ •• 

. : · .fhe glass pipe .i.tUJUlatot _was "cleaned. by. washing with ·dilutelt:l . ) .. . . . . . ' ~ ~ . . .... 
' ·' . i -· ~ • ' '.f • 1 ~ • .- ••• • • ~ 0 J 0 • 4 • • • • ., ·, • .-,. • 0 • • ' .' ' I -lJ1 . • ": , • 

· and r1ne1ng with ditlti-lle~ water•, Fi.nal cl&t\ning of the bisulator ws 
• • • ' • • ~-· •• . ' • ' • '• • • ~ : -~. • ' • . ~ 1 '· • .. • 

done 'by a glo..,:4ilobargG at an ai!';pzoessura.ot:. a:t)o:ut-30 ttd.er®St . ·· · . . . ' - . ' . .. . . 

.,. 

.. 

.. 
. -' 

..... 
,,· 

.· ·~ 

._•( ~··~ ~-~· ·~.· .~ ~~-~--!..~. .~· ~· '·,· ... '-, 

. ·.: .~,. . , '~t'ter tbiG. treatment' n'o dif£iculty WaS $1\00~tero4 ~n'·i+Oldi;tg :voltage 

.... 

' 

! ~ . ., .. ~. • ' ~: 

-·; ·.: Pl.lbca" up :to 400' ky. . . 
~ .•• ~~· ·:. ~ .. -.~ • • ' • • ••• # .": ..... ·: \; ~ • ~ ·._.'_ .. : ••. ··-: ... ·-..... ' ."· 

.. : : the _- op$rf+tintl Fessll.re Qt · tb~ ~u~e ··as. 1ndio-ated bY &:· 'yG:-U ·ion. . . \~ . 

gaute lootl~&d be~e&n' the .·_tube and; .liquid· air · tr&.p wa~ n~out 1.6'*6 .. mm 1f.s• · · . 'i .. ,.. 1 ... ~ 

·.' 

. . . 'rho ·target ·u~ed.'. in ·~is tubf; otmsiCJted ·o~ ~euterhed '!l metal melt-~ ... 
,.. "- • ~ ' .. ,( I 0 ' < ; 

~nt~ a thin .-l&.yer on ll 1'a "sheG~ b.a~king·. ,: . fho, prep~·~.t1~n of-. s:uoh ~argets 
. _.. . 

'· ' w1ll. be deootibed;, in another pr~jeet r:t\port; ' 
." • - -~· ' •• ,J c,' ... ··tl ' ~ ~ . . .• '\ ... ,. 
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.Thft · potent-ial 'betw~n ·th& sour~& nnd ta~get as a tunotion o _ 
. - ·-~ . ~ ' t \ . . . : . . .... ··~ ~ . -~ ; ' ' . ' . . . · •.•. .! : >' • :. .. • • . ' • "< ~ '- -..... - . ~ 

during· tirin£ ~t ~tho -tu}:!e: oM. ))e. oJ:t~ . .:t~,V!d~ :by ::r,neans: ot :the oape.c1tliWce 
: ~ "'- -. : ~ • I ' """!- - .l ,._ _-.. •. ~ ."" . '! 

·. ' d.idder ri_n.g' in4ioa_ted in l1g. 1. '57he eapac1tanoe divid.or: was calibrat~d 
.;. ; -_ ---4:.:. :.,-'\·-~-: ,·, .'.,~: _· .,.·_-. -~- .. , ... -. :· _.· -- __ - . -' .... · 

- · by :li1EH1&ur1ng t}le .sl(lm$';:,-high.,voltagif pulc:~e: with• a resistnnoe d,iy!dero :Mad~ - ·' 
• d. , -

0 
, • " I ~ ~ !" , ' 

'-

. . ' . - • . ·' '. • . ~ ' ,, ... • . ' . _-. t • . . ' .. ' 

' ·of ·rittiy' 2ooo· oh-in .. 2 \ri,.tt ·retdstora pltls · oile .;so· ohio rooiator· all~ .'moun~ . 
- ·, ~ .' .... ' . . •Jt". '.,;, .. ··:.; .~r f ~- ... :· ~• .-.: .• ~:;--~~•'·' :• :__ ~ • t ~ \. ~. ,- ... ~ .. "" ' '.,.. ~ 

in a· luoite oylui.de~ tu:l,Lot. oil.· Tho pot®tial· 'Vr aorou the .51) ohm 
~ !' ' • •. . 

' '-~·~~~lito~ ~l _v;aa, nsa~tJd·p~portio~:r ~ tti, total' p~ert~i~l_)'t~';. ~·vr_· ~. , . 
.. . .. ~bse~ved .. <m e. ~~libl"a:te~ osoill~si"o~. ·o?~eoted to. &1. py e,/~(>~~1().1 't 

cable. \v~·ha;e th~n~~ · .. ' . . .-_.,· . ' . ' . . ~~-~ ·~- . ' 

, • • # • • •• ~; -~, (R~2_ \ V. .- ~ /Rl+Ra ) S .' 
. ·- , . t 1) . r .. \>·~1 . .« . . . . , . . ;; 

·,:;: 

·.mer~ Rl+R2.· 18 the total ·reeietano~~~-- S> l.a. the -sensitivity· oi the: osoillos.cope. 
~,., . . : . ··~ .... .- . . ..... .,. ... ;, ·} . ' . ... ~ ·.~.. : -;~ . 

~.~.volts'·o~-l ~ci d ia• the ~ef-loot1on in·om• 
. ~ t i ,· 

-, 

.'fh~ va~ue o.r'.~a: ~Q . ios 
·.. . . ·, ·. . . ,... ·. ~ ·, ... 

ohina and lnOQSUred the .same 'befo:re and G.f'tet pctt'{ods Of :ufj_O.go •. 
. . ~ ~ 

. . . ~ .. . ·The o~pa~l~a.noe .divider we.f.i ao~ai_ly~~~-eci bec"a:Uso 11;\m.&· e~s;r to 
. • ,. ••• :, ; - • ·• • : -· • -~ • - . -~ : •. t! ' ·_ '"" .' • ~ ' ' if' ' '·,. • 

I ~ > '. - • ~- • • •• • • • •• ..., ~. •• • •• • • .... .. .. • .-.. • • ' ' I, • 

• install·'.and will .vtan4. higher Yoltage than the ·resistor netvc r!k. fhe · 

. ' 
"· 

1;Jan\& high voi ~ge · p~·la$ appear64 ,tn ."~~~ quito.:~imUt.~ ~n. ~he .two syl.ltem.J.e 
-' ' ' ' ' ~ . .. l• . ' ' ~ . ... .. . ~ • • 

. -
~·· . . 

· .. ~ ' ~ 'l, .. . i' 

.. · 

., 

-., 

.-

'. •. . ~. ~ 

· · _: · 1'he rieutron yield ·per. ~ulse ~a .;<iete~in•;u(b:( siow;.~eutr~n··"aotiva-bion , _·" · ·' 

·. _pt Agl09 an~ -~ubi,e~~ont count~;-~~: ~he i~duce; .P i~ti?lt;. _ fho "neutro~· , 
~ 0 ' 't • • • • 0 • • ,. I ~ .. /' • ' I ' ~ ·, ' ." •.' •' > ' : ". '. ' ,: •• ' 'i, .. ' 

from tho d-d reaotion 'were -$lowed: down-in. the insulati.~g oil surroW14ing ' . 
• . ... ' l • ' ' • ..·.. .... 

• -<- • •• •' •t" • ~f '.~· ....... ·_· -~ . .z- • :· . ·~ ..... 

or,;,.- tho tube. A thin aluminum. wall Geiger counter 31U'l"<W.nded by\;. a. ailver ", ; ... 
+ .. • ' 1 

.. . .. .plaoilir; a sta_mdtird Ra+Be. n~utr~n- _e<>titoe. !lt ·th• ta•get'- p"o31tion and 
: ... ' • ~· ~, • ' < r, •. • 

,)' 

i."rra~iiat1ng tor a known ti~e. · The Ag aot1:vation 'W.~ -cioasurod by ·. 
o~unting to~ se~crti, h~lJ' life peri'odo . e:tter ·-i~r~rli&.tion. (usually 60 aeoonda). 

·, • ,!! • ' • '. • i . ~ . • • . . • . . . 

' .• 
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~-- l t '. 
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. ' i ' '· . ,•' ·\ 
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• •' L J ', '.~·· • ~: > t' ... • ....... ' • .. 

··;.The· number ·o'f"eo\mtcobtained ia·given by•: . 
_: :. .. ·:· ·.. ' .· ,.:-.. -~ ._. . ·.<.:./. ~-! ,,, ,- ... · .. ' < ' •• ' ... '. ', 

. ; ".;. ~ .·. ·:'·:.~··l.'~'g $ /( -~":~i\(f~t)dt :. g ·s !.,rl ..... e"" ~t\'' . 
. . . ,l ._ .. i __ ,. !A ... ! ... r .. · . : ·;_ ·:·~ .· .. A\' . ~-

.. ' . -.~ .,'·J/~_·.. ,··, ·:.~- l~ ... I • • 
0 

... o ~: ·:,., • .., ••' _'... ' ,: • ' ', ' 1 

-- · 7-g fa·~,O:U· ~ttio!G~o;· taotor~1flri6it~;:oohtli1n~~g~~tttri~al' _oqnstanta• th., · 
. - -~ . ~ ~- :.~··! . .J>- ~ ..... ,_. " ~- .. _-")· ..... : -,..... ... t' -... ~ • ~ . ' ,_ ' -

. -. : •• • . ' .1 . -""'~" '. 

Ae, .oroa_s 'scotiori, (l,fj1ger aountet ~·r.r:l:oien.ay* ·e-to.· lt 1& oom..inon- to the 
. '. ~ .. _ ; . -, ~ ' . . ... . . . . ,. -. ··:. •· 

.R~ ... s~ · eal:ibraticn ~tina ·-the~ d:..d :reaoti~n alia neoo not be.~known. tFie . . , 
' ' ' . . ' .- ' • -1 : .. , ' ' ._ • . ' • ' 

.. 

~~he .aour~e-:atr~~~-<~~ .~~-¢rami ~~~11~~: -~ · ~~-- t~~t1me ;or.. 1n:~rl~at~oD. .:· '~ · 
":' ·~ \' .v~ -&. '.~ ::-- ;. •; ~~ ;-- ·:\ .•. •. ~ ..;. -.' •< • ' ~ • 

:: -~a · -~~:: ~~ .the ~o·ar ~·o~s~t· or ~ll~~:.; ~h~· h~~t.~ Utet·;me~.~~ -~~10 is. ·: .: .. · 
• ~ ~ • • .( ~- • •• -~-·~ ... : ;f ~ • • • .. • ... - .. .' • ' • ' 

·24;5 ·seo. · It't- Jnean~ lit(timri 'X i!l·;then'-3G .• ~.:.ab:o and ·A:· •. ?~928ae~~l • 
< ..... ' • ~ l:) ':'f. :j. ," .... ; {l• '. ~ • ' ·~ •.j_ ~ I. :J ..! f ~ ~ . ' •, ... · 

0 
' , .,.. ·~ ·~ 

: .. ~ · lt _1~.,· ~onven1~1lt to .,:~r!(\ia~- to:~~· a ·.t~iAe,) 'e~t~~l_ to .T lfa.~ . ·. ~o above . 
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. ·¥loderato~. ~d -~~\at~ ar~ansement .Ire ciepc~dent upon tho counting 

statistics <Jt lld. d.• 
' . -. . ... .-

'a'typioal s$t' of v~lucs w~e~ 
... ~: , ~ ~ ~ + T, .. ··~ .._ •. . ' . 

·s .•. 7.4 x·~o' neutrons· seo·1 ' 
• .. .. ' ·-y. • ~ ... • " . . · .•• 

·:·. 

·. 
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...; '~ 

;lcttl ;• 49o ~otints · .. !ibt~i~e~ 'dUriJI.G SO· $f,o. U'tet: irre.die:~ion 
.·' · .. 

, ... ·. . . . .. . .. : :. ·e<' - .. . ·.· 
~n· • 2.1 .. x 10 neutron~.· 
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, . ~.De:.to~iP,~ifin ~d .,O~ration 
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. ' / ~- '. . the . .ion sou,-oe ;~- th.; ~rux ~~- t~e tube e.n(! Will likel; present th1t· . 
. ' . ' . ·: . . ~ . . . . 

most d1ft1o~ltics .in::~eveloping a suc<ieastul pulsed n&utron ·sou.-ocJ. · · 
• ,J l'f' ~ j • ' j. • • ... ' 

{)ev~n.l .. typwut ·or s~r<?efl 'were, atuditu1 ~rtd: wer~ dis~uoaod 'in fi ·previous . 

. .. . " . .; 'project ·pr~gr~~s· .repo~~~ ·. , . . . . . . . . · . . . 
~- t. . • , . .. ,.¥ . 

·· ... T~e 'JAt~at· deaign.;involvo& ~ J:f;o4ifi<?ati.on pt tbo deutorUod 1'1 · 
~ ' . ·, .• ; . 
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'.globule and W·POint gap--type. 'lt was app~ret that the LiD ·Orystal" source '~:' 
• ' ' .. ! .... .,, . '" -
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T ~ " , o 

j .... ' • '. ' ' f • " f -1-, • ,. ' , • ' 

'V'oltag.e &'Or'ol.'la it nlthough the pnth between oond.uctora was eonside'rab~J 

.··longer tor·.·th~. LiD aouroch tho. pr.fnoip~l diftere~oe w~~. '-th~t ·the. 
r ' " .., 'I .! ' . ' • ~ ~ ' . ' ' ' 

''· 

:. +. ' doute_r1%ed '-:fi a:nd. w: .point arr~rigetlo-~t ~h~ original: di;ocharge 8-~~r.ted 

in vaeu~... it is ·-~~1 btown that .diahoarges are pnvalent over insula.t~ 
. ' ·,' 

,. ... .. 
_: Tho, thoue;ht· oqourred that pthtiaps .thta ucually: aggravatitt,g 
·' t ~ ~ :· . .. • ~· ' .'• . :.~ ' . . -...,;. (, • "• . . -. ~· 

_,; 

waa· roa'ponvibb ·ror',mtabilidng tllo disoh~rg& ot tho ,t.iD oryatal . .. . . . ~ 
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· ·. , and could poas_ibly be~ used_ to. ra•oro.biy aft'(Jot a dwtarii()d .fi source• . 

.. ' 

'·· 
, ... ,, 

•. 
" .. :, 

~ . . ·. :, 

~i' : r 

·~· 

.'"i 

. ' 

.. 



. · 

' . ... .. 

. _;, 

-,. 

' ~ ... 

... · ·. 

, ..... 

.,. 

~ . ·~'~-. 

. , 

·. , ~ 

· . ... 

.• 

'· 

' '• .. :. ~ l ,.· . 
~- . 

', 
I ' 

\ . . .· 
....... .t i 

.• 
.... ·. . ' i"" • . . • • • 

.Aoao:rdin6l:Yt a aow-oe ws::co:natruoted"tli!t"illuotra-ted·in Fig • 
·~~ · .. · ·; ·.·.... . .. .··· ..• ·"-~.,. ·:·~..: ~. .··. ··, ·. . ". '• .... · .·_~ ... ~ .,. ' . ' 

• . df;ltt.rtt?rited. ti. ,on To. baoldng ~-.e. aora.p· 'trri~d from a .. targ~~ ~heet and 
,. ' . . ... \ ~ . ' . . ' 

.,. . 
0 , • "1 •. 1'"' ,. t 

,m:npp_ed ~rQ"\lnd.: -th~: cormnio tubing. ; ~~ ffpoin,t Jn~.S the :.u~u~t ~ •?1011 

/ .. . ' .. 
·. I" 

'. l wire. The -~-~rronio tubing 'providO<l ~;.ffptlOi~& or .. olan betW00U t}to l'fire 
-.·. ot-

.. · · . ." . .... '. ·' ... :4 t·· .,• : 

:G.nd deutorited tti. - · 
' " ~- ' I ~:, ;. . r , . ' - - . 

. ~i's sour-O& operated a_e:t;-$taotoriiy with- 5 :tv ·o~ the o,.l mf'¢ 
• • • ~-.. • ~ • ~. ' ,.- ~.. • 4 • ~>:;··~.-

' capli'C~t~r-~f:~he_~ourtui.;'pu;lsing oircu~t.:· .It __ ll' fired crptl~, . ..'r;tvory 5 to_ -~··. 
-10 -~eodt;dtf. ~q~~ ~. ~ot~:L .. .,,_ ;3~57. time.$.-;~ ~-~~~nods, oi oper~tion: and: 0 

..... ·• ,..:' ·, :' ;.-·. ~··,.-... ~ ·~.·· •.( ~ ,'..._1 •. ·• ·-.... ~.: ' ' ~ , ~ ~-" ~ ~-..... :· •.~, • 

ns still usable ~-1len taken out .6.f the tu"be .fer $XS!ll1nation •. With ' 
~... "'.. ~ •• ' .... .• ' " ':-- .... ' • . ' ' -<1 • ;-' "' . ' . . . . , "'".;.: ~ . ~.-: ' ... _ .. ... 6 .. 

· .. hie;h. voltage· pJlls$8 ot 360 kv. tb~ yiold.']f'el" f:1~1n:g _Wia between 10 .and 
' . '. 't. . 't ' ' ' .. . . . • •. ' ·•. ~ '. ~· • • ... ~ j 

.I J, 

·, ··2 · x .106. ·neutrQ~a ~- :nost r~s~;l"'a wfo' O-btained w1 "t?h ~fa tmul taneous.; : ·rirtng . .. . . .. . . . ' ~- . ' ... . . { 

dr the- ·8ou:-o6· ·(ina h~v.· -~~)lil~r. .-, · ~ · · · . ~ -~· 
~ : ' ' ' . . ; . . ~ t · .. . t. .... : ·~··"' • ,.. · .. 

·_'!he shtt.pe uf ~he high vtiltago"pu.l!Je. iQ ~r1tAcdl;y de_pend~ntd upon. · . 
I '. • ' ·: . < • ' • • ••• ·~, .~·. '· "- ·.f ,;. • : . c • '' •. il ,. ""' . ~ ;,t ~ 
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.the.·cha.raoteristi~a ·of tho "eouNe. · ·-cn .. e~r.r .. app~at'ing r.ound bo~tOtned pul:aes _., 
..... -. : .. , :_. '·· ";__ ·.-. -· .. _:·. . .· ··; ,-- -_ -- .... ' ·. _·- · .. : -~-·· : . _· _· ..... --... 

tii sho:wn by A 1t1 .Fig. 3'~X'6 al~ys asis?Obted with high neutron yi:elda-.· •· ·.· 
. } -~ . ,, ' 

-11hen a eoura·e .. mi~be~aves · tl1.~ hit;l,t vol ~age pulse is· ,j~&d and' not 

s;tmr~W>~~i:oal aa illuat~~~d· ~y B. ~ho o~~at.i~n- ot·.·.t!. ~be :~li~ bo 'opterminttd 

~n~i~ly and .etf~~t~-~ ly bi · r{,pe~tea .tirttigs ~-~ d~ fi~it~ ifito~ls •. 
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Geiger.'~ounter builds. up1· but it rOAOhe~:oquilibrium in a: tmr half 
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.•. ·. , , lifeili~ea ·a.no.. _then the ·average yield·. r(,r, eaah firipg ·i.~ r_~e.!lil~ dotei"l::dned • 
. . . .. ., . . .,} •. . 1 ·"'· . ~ ~ •. .. . ~ ~ ~- . . . ·. . . . . 
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· the tl:lbe is tiring u.t e. constant :repotitJion rate one eru1 readily detom~ 
~ ' '-' 

'·,. 
The pulse shapea were olean and very 

. . .., . . .. .. - . . ' . . -

· dmil~r. Several sources. lUling dt:.~terized ti and .\T points only wre 

l1ke~se ~ba.,rvecf~ .• fh~ ;ield w~a 'lower end. ~rr~tic an,d the pulae· . . . . ' ' ' '' . . ·' .. 

'• • .. ~ • • f • • ,; .:. ~--

in •ucoession &l+d:- then .$ol'lli.J. jagged onos and ag;ain ~lean.~·on$$. ot.o. 
. . ; - ' ' .. ' .. : . ~ . 
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At the' preaent time, wo are ,ocmatruotiug e. source similar .to· the. 

one ot F~g. 2 exo~pt.that th~ det~te~·l:sod ·Ti wilLhe replnooo ;>:r:a strip· 
• c • .. • • . ... •• 

ot i'i matal secured to ~ieotrionl oondt,JctQro· at each end. - fhc.t strtp 
• ., ' - ' .. • ;_ J.. . •• ' . 

.. -. ·'.· 
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inoulator. !fhfj whole; source can then, :oe p~ooed. 111, n_ d.eut.erium e:tmo$pher., 
... ~. ' . . ' . ' 

·: f 

auitablfb .. for use. ·w~th ~rit1um• •. : ·· ,_ 

' .,A dieturbtne. aapect ·Qf' the ote . .ration of the ~ube to 'that the 

· first pulse a.tter ~ e:t~ded ~·riod ~~ inno~lvi~ d~t n()t l';1~o n good 

_neutron yield.· . lt tho tube has be~n operating s,atisfaot<r ily ~d thdn 

ie lett id.lo to·r~ ~•)-. -~ nour; tho _n~t .pulse even .tho~t;h i;t t.~p~er~ 
' • M • ' o ." ,, .. ·, 0' ' ... • ~ -.~ .. ' ' ~ I ' 0 ." ' ' •: •• ~ ~ .. • ' I 

. good ~ill 'not . give. a reasonable. neutron Y.ield:. . Thia aitu~tiorr probe.'bl~ 
, • . - .. ~.--~~ .' .• ... : , -."; --. I •. .· • .• ."_; ,. , • :c.' -

•u·isos, f'N~· ,oo.nttili!.inants- a·ettling· on. the turft\oo ol the sou:ro~':t. 
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JllOieoular)aJet'. ·ot 02 to eottle -on the' deuterited 'fi surface Of the . 

aour~e. ~asume tha~ ·the ·P;~saure 1a.lo""6 .im1·· Hg (1.3 x 10""~ ~ynea ~-2)- · 
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m.·ifl,the mass of, the -~oleoule-and. k 18- Bolt~t:~•s ootls·tant. ),t W6. . ...... ~ 

take Se.ngstroma aa_~h~~di~~ter ot oa e'aleo~ioa e. m~o-moiocul-ar lny.r 
-o. • ' >0 , • ,.. • ~ I • • #. • . • t ~· ·' • ~ • 
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2 

wilt· o~Yer ~e uu~face in al;out· 1 sec. -r.e know 
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: · .. ,,, Sd. it.·'ia · oloar that- a- :mono--molecular lay~r ~f moat e.ny ooritatninant ce.n 
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Gas &niuiQn ed' Ionization 
. .. -_.......,. ' . -

'.the _&po\mt. o.f ca~ releao~d by a sour~e oan be rou&h~y dotc.ndnod 

by ol6s:t.)lg 'o!f .the tube trom .tho p~p and tiri:O:a; tho aou.rc·t>. t1{1en 
. . ~ ,; 

t_h1s 1a d~no we ~ind. t~at ·the io~ gauge indi~atoa between 10l& ~d 1Ql6 

~olcoul~s that. gts:t; tQ• ~e ~u.s~ put the liquid :air· trap. From .the 

rat~o .. n/4· ~ 1 x-:~o;? ~·-n~d that thf) order of l.oi2 ··deuterons are 
- - ' ·' ' ~ 

a.q~el~r~te~- to · ~d.:ld~_.l-()~ n~ut~tt~ . .' ~eretore" .the overall 1oobe.ti.on 
r . 

. effi{llenoy of thO eou~?e to p2"oduo~ dout&rOJ?fi \vh.ich ·reach .the target 
' -~ - . : . ~. ~~ ., .. ' . .... ' 

b betl'feen ·10P8 and 10•4.: 
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.An experilnent wae.1· m_a.de· to Jloter.m1ne h~ the deutoron bee ·was· 

dietri1Jute<l. ovel" · the.' t~get. ·The. spao1~G f~om the. 'iWte~ p~~ to the 
- .. - ' .. " .. ·' . 

target l'f$.1 set .at 4' t)a t\XI.d with a 'ts.rg.-t dltu:!etor of 1.,5 om. the 
. .. . ! • ~ . • • . . '. ' - ' ~ .. ' 

neuti"on.tiGld we. tound· t~ 'h~ 2~a :x. 106• The targot. wa.J :thon,r!l&ek(td · 

b;y ~ pu foil 1ti.th ;a .2~5 qm diamet~f hole· in. tho ()ento.r cw.·d, thO' yield 
1' ' • ' . • -· ~ '"' ' - ' 

was tound t~ .b~ about:. o.e ~ 106 • .tho diameter of .the hole .-wta.tl noxt- · 

increased· to a Ofi:l··~d the yield ~gs1n inureased to .2.5'·.x· 106• Since 

the ylel4 'inorcas(td about prppo:rtio~l.l.y to thp area o'f tho. tat;"got. 
. . ' . ~ ' .. - -

up to ;tho point w~ere the area of the i.nne:r ptp:c; and target were 

equal we oan ~onoludo;{ ·thfl.t the deut.or~n ourrcnt d~nsity is. unitonn 

over the open ind or the inner pipe. .... ... ' . -. . 
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.It ~6uld' 'be in~reet:ing to know 1i· tho deuteron ~urr$nt .io limited ·· 

by the spfice: ohart;th ·· Xt· ~., c~nstqetc th~· -end .. ot. the inner pipe ,to he a 
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· ·un1£orm er.:t1ttinB deuteron surfaoe, 'We ean.oa.loulete ~e. current 
· >."f'' ·'.•· ·_.,• .... • • ~ ' .,.. ·. • ', ,·· ~- ·- ::·~ -~ ,·r- ~ '· •• lr 

density j frOlil tho .wll mavin .re:lat1d:ns .. . .., •' 
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