
●

.

.

.

CIC-14REPORT COLLECTION
REPRODUCTION

UNCLASSIFIED
\

CLASSIFICATIONCANCELLED
For The Atomic ~~er~ Commis30n

by:=Z3zj!&
.,*

/COPY
PUBLICLY RELMWLB

FSS.1%Date: .e~

By . . CIC-14 Date: ~“~ zf~

.

.-

—

--- —.-.,.:- . .J. ——L -

— -1

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

ABOUT THIS REPORT
This official electronic version was created by scanning
the best available paper or microfiche copy of the 
original report at a 300 dpi resolution.  Original 
color illustrations appear as black and white images.

For additional information or comments, contact: 
Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov




,.. . $. ’-... . . . . ... ..” . . . . -

‘:” - .. ,..,.,. . .
- uNUASSI““

..

:.,

.

.
. . . .

..,. ” -
.. . .
,.
. . .. .

.,
. . .. .

. .. ..- .-.,..
. . >

,. .,- ... . . ,-, .:.
,. ;....-

. . .
. .,. .

,.,, ,.. . .
,,

....,,.

,,

. .

.,..: ...
. ...,,”. .,,. . . .

. .... .

!.

.

. .
.,,
. .

. .

ACKl!GLZUIEMEtiS

I a indebtedto Mr. Glen l?iarbaras and Dr. ;?.I’.
.’ ,. .

to It&.LeonardTreiman .
,.

@o@um sqwq3$; and

Jesse for makingthe boronlayers;

and It-of.Don Martinfor makingthe
. . . .

to Erof-”l!,Ii.Ekrschil,lfor suggesLingthe exp@mmt and.
-,.-

intetestin its progress●.

,.
,,

> ..”.

, ,.

. .

. .
.

..

r.

. . .
,. .,.

.! . .-. :. .
...-...,. . ,’ . . .

.,

.

.

mm?!l!p,. UN’CIA$$I FI“E”O
. .

, ... . .. ... . .

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



.— . . . . .. ... . . .. . . . . . . . . . . . .: . .. . ... . . . .. ,.” . . . .. .’. ‘. :..-. . . .. . ..

. . .
-.’ ‘. ..,.. . . .

.Lp4 -;-: ;:,””’’;’”:.;” .“.:,,..’
,.’. .,, . ,. :...,.; . ..... ,.,.;. , ,

... . ~ ...’.. ,:, -, ,, ..<, ‘ -“””-” ~....’.- ., . ..- ,’--.4. ,.

“;;..:,:j~”cLAj$iFji~:::’:”:?.. ....;i..’,,. . ..-. .,. ..w .;, . . . . . .
,.. 1.--9-% -, ;-,. -(.. $,

-.’. ,, ;”-’., . ..”..
,. --,-+ :.

.
., .,*.,. ,-.. . . .r

. .
,. .:.,: ,-, ,,., . . . . . . : .,. ” .;-.>:$...: >: 7--A ,.:

. . . . . . ... :.,
., .,’--- ,,.

/ -:. . .. . .. - - ....
. . . . . . .. .. . . . . . .. . ,. ..”. “-. . . :., +b .’ .: .

....’. . . :, ~.,. .,-}..-,.-...,,!. , -“
.A ..., ... +

. . !.. , . ..-., . .. . .’ .-.. . . . . . .. .,-. .>.-.. .

-. .“ The CX’CMS sectionfor &e #j~.~(aj~)NV#+~ y~g~$~fi ‘*8 ‘- ~:<.~[~~l,-~.~~‘‘.’,- ,... . -.’..:.’.$.,-*.,>..,.,.. .. . . : al..,?>.,},,...-?..,:-.-,t.*7,-.’nIeasu&@.aS a fi.mctioqof’the &l@a’””&@icle&&y&’”~~},~o:“~enq’gy .,A.~:-~‘. :1-.,+.: ..“.
-... ,. .. .. ....”’... . .+.,-,~,,,:,,-.$

of 5.3 lkive”“
.-. / ..’<..,?,. .’ ..,,:...”..”.,..:::“ -.., ...<- f’“i<-’.’ ,.,.,4,.:“.:,,:.:-.,~.*.,-..,. ,’$.,-. .-,..-.:.,:, .--.-+L-.,....,’,’... . .. ....-,:““’$’,.. ,,7:7..-.,,.,,,,. ..’-“, ..’. ........:;..’.=..,.‘.:

.Resqmncy+“wiw.;@k&v@ ~i.alpha”p&tiq\~:OB&j&s ‘of,,&~, ““.-, :”,,.- ....

2.”5s 4.2, 4.9 }lev’..
.,

foumlby I&w”erand.,-.

.

,..
Abstract

. .
:..

.

..

.

,,

.. . . .----- ,-. .

..-
., :

. . . . .

,.
... . .. ... . . . ... .../-. ‘. ., .’, .J..i :, ~. . .

-. .,,.
.. :.”

,,.. -. :;...- ... ...’

-. .... .,,....

.

,,

..

.

. .. .
. . ... . .. .. . ... . . . .. .. .

.,,

,“ -.. . ,. .,,,> -., .’ . .. . .
,- .’’.,-”. . . .. .. . . . . : ,. .,.. .. --?. .. -.>- ...: . . ...~.

. . ,---- . . .
... .-

--
,.

,.
.. -.’”

..—

. ,, ‘. ...’ .,.. ...”.
. .“, . .

. . ... . . “ . . . ... .; ’..’... .. ‘.. .-. A;..-.”L ~;;- “,. :? :-’=”..

. . . ...._. - .,: ..,.
{“”’.
... . .;’, .

.. . .

,.

. ,.. .-
----- . . . . .

,.
. . .

. .
-.

.-
... .. .... .’ .,”... . . .

-. .:. ..,-’ ;:
.-. .

. .
.“

,.
---.. ...

!.

.

. .

.“A .

‘.. ‘.
..” .“, ,.. . .. .

. .

. . ... .. ,’-/, . ..
--- ,.. ... .. . ... .. . ... . . . .. :,,.” .,’----- ,., .:-”., .. . .

--,. -,, . “,:..”:
-“

. . .
... ., ;..‘l -,; .. . . . ,, . . .. . .,, :,. .,. ..:-, . ..

‘“”uNc~AJj]FIE~““, :-::. ,/
... . ,. . . . .. . ..” ,... -.-. .,

. . . . . . . . .. . . .,. , ;<-s,’
..-

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



. .. . . .’ ..:
..

!....”. . . . . . .
. . . . .. . . .

,.. .. . .. . .. . .,. .,, ,. ...,,.
.. . . . .. . . ‘...;!’

. . . . . ...>.. . . . .
. - ,. ,!. .

. . . . ,.. .
.,.’ ,..
.. . ... . . . . ;j:” ‘: . , ::::’,:;..:;....:......:.,..

... ... . ,.,.
,’.

. . ..-. ,’ ‘-me’ ( “UNCLASSIFIED w-+a ,B &08.9 %K2%iOri 0$? !@Or66. “: “
.

..,. .. .“.. , , ... ,...- . ... .. . ., ...: ... !... .:, . .
. . .

. ...~. ,.. . Nqatrom”,arepjpduc+d Mien.alpha,pqticles st@a .borcm,,. .. ..’., .“ . ,.,.....!.... “.’:. ‘
.w .,’.-

.’

iifo reactions;
.“

., :. ..-. .’ -
,. “

.- J.:,.’ ., .”..,.”
..

.2(3 MST, ~~Jt
.. . ...

.. . . .>- ,.,.”.
. . ,-...,. . . ...?.

... .
..” .,

., ,- 13H+a =.lP’+n” ,,.,,$
..4.

,-

.,, ~$ +,.$. “; @ ;“””.., “ ::’:, .,,’:..
.“ -

,- ,-. +
,.-, ;

Q* + 3+2 Meve. . ‘
,;. :---- ‘

-“”. .,’, -.: : .’: .“ ,’:,--’.’. ‘ . :”-.;-”:! .. ;:.
>..

““ +=.:l “. ‘: ~ -. 6,;2 -? .: ~ .,,.:... :::;:,.:.. .,, >,
: -,,... ; ,, ... . . . ,’:. . “R@Le”oy”ark ~viq by’’-&me&:kg~&S&~h&~h and,b~ Mmrer. for believihg--..; . ,., ..,,. . . - .- ., -’, ..:..:....’:. ,. .,---’.“.”~.--’...*”.k.’
... .... .. .’. .

‘,, thai* a *XL “Action o~’the neutrinef& bckm, ‘~<f Chi’’cmlerof“&e”’”.~”” ‘
.,% y

,. ....- ..- ,.,..,
. .,’,:,,.-.i.. . ..

10 “T&e the princ~>~’&ukron y$@ ‘:fr&botin dtie“to““’~~“’~“,~~....-. tq.h) ,ari.s+frq 3. .. ‘“< ,,. :,..-’$.-’....”” .,.,.-L.,.. . . .. .,,-., :.. ,----. .
...,. ,-.
.;. ~~p~.~=-+4’L7~’i...~A.-...A... -A’& ii ~A~...i.i.i A& A“L A LA eg ~-~ ‘—1-ka *“-’ ~i.-;rn “ c. “’.’.9’ ,.- “:- ‘;:

..,’
,.

.,. ,.. .. . . . . . .. ...*3’. +.’.. . . . . . . . . . -’.:!-<., .. . . .. .. . . 4.’;,.:,,-’, -,
,,. ,,:

Ma@s&&@ m“:w’.?3 is- *+.,,a4a2 +)-!.XW. J-J.( m. . . . .
.,, . .

., .’ .“, t “f;’ ‘ “, +;v,:..:+;:,:..:...”..._.,

.,, . .;.“.
\.”~.

,,., .....:,”.J.=:r,&: *.$, .;,. . .. ,.. , ,2. .,, .. ,,-. .} ”;-.-, ;“:>..... . .“: . e..’ .; v,:,”: .-:+
.....

... . .,:, ti U-k present.work a “meas&3n4nt’:;j”’ih&’‘Ur@X&5Cti&tiyfI&We. . . ~ ..
.“..””,
“.. ’:1

.. .. .... . . . .. ..

..,., ,
. .

.. ., ...

., .!, .~”,,t..? :.-,:”:
- ““.. - .’ &. . . . . . ... . .: [..,. <. -.

.:”
. .

.-
.,<,. ..
.,..

.

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



. . . . . .. . . .. ..,, .,. . .’

.. . . -.”, . . . “,. --,- ...., ,.,.. . .. ....”..-” -- .,-J .,. .
.“, .“ ....! .-

. .

..

. ..’. . . .. . . ,. -L ‘ -“”’’””.”””+“-:’-”‘“?.. , ,... ....’.:
.. ... , .’““::”’ulic“-‘‘;...

7.-. . . .
. . .

. . . ,: . . .

‘. ~~TAL Hm&JT. ‘,. “;,+;:.’‘:”;.: ~~ - ‘ >,“ ,.,::
.,..,- ..;--.. ,., ,,”. ’.. -.’- ---- . . .. ...>

,.,’ “ . ... .. . . . .., -,.. , ,.. >. ..;, , . . ., .:: ,-:

Tho conventionalarrangementgdxwn,;in;,,~il$.1yy q@d -+=,a M*,nqj,, “’”””:‘“~+,~,:............ .,.!..’.“ ‘ ..-..~-’...:,,,.”.>.,‘.. .... ,~..........- ..... .-. L
cd,cOmrOuing. tJ3f3”energj‘ii$he~ipk-pmci99.~(~kttig’,.*+~vy..t$?q~e~“.-,~~........ . ........$Q-.<.,..,.,,..-,~...-j.;-!,..-”,...3.,,.,............... ........, .

.. . .,,, ..

., ..:
.. ,. ..”
.,. . .

...* .
:.. ..;

-,‘

. . .

“Bychangingthe pressure.Gf “titiw~n.~. ~,$eCMWP” ...7,5 cm in diame,ter. ......... .:-,,.?... , .-,-~,....,,,.. . ‘-. .... . . .,...,., ...,.
one can control”the energy”.of”tb~,a~~ ~r:i+~ ~$~,n“*$!Y .*$*! ,5-P? .??W?,O” ,. :,$..,.-., ......._. e. .. .. ,.. .,’,.:+ ... .... .. ... . .’ ‘,. ,. . “-,2.:. . .. ...... ‘“.’:<..: ?. -“,,. . .. . .

.

!..

,.

@Iu measured~he’$rstrengthsby

... . .
~6 bo~ri Lyers w&e

.. - . . . ,.- ., ...-. .. ..,.,.+. ...
ae&l&&e& ““’meth6d*, . . ....’+..-4....

.,:.. ., .,...\..,..,. ..?,.... ..$~ ... ..,... ..’.. .1...’.l+-<~-,..’:.:...;,
coa~e~’onth~ ‘&ori~h&&ph~re3 by Mr. GMIMa,:~<.’..‘:,~:-..,.. . . . .. . ..... ,?;:/..-.,.- ..,,,........- ., . “. ..; “-“~. :.”-y.. ‘“

. . . .

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



I

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



.

*

“ ‘w....”. . . . ,.

-6-. .
,,,.’ . . .. . . .,.,.... . ..

.

.. .
.,”. ”$. .,.. .

. .

. . . . . . .. . :.

.,. “.. ,.. ..-

The resolutionwas limitedby tihespreadin the energiesof the
. . .,,

‘alpl~aparticles resultingfromthe fird.tethicknessqfthe borontarget;... .:.
the thicknessof the poloniumsourcesthe 8traggM ’ofthe enehgyl.oss~.

and.the differencesin the geometrical..pathIength&th~cnigh”thenitrogen..,,..

gas. ‘InTableIII are listedeStimatesof the loss of @s’olution,du& to
... ,,,..,,..

“thesecaMe3. The effectof the sourcethicknesswascaiutil.dxd w3suxdlig
. . .

.. . r-i
. .~?,

. . , ..4

.“.~:

the poloniumlayerto be pureand of un~orIufiictissso The energy.SP* 4,,.””..‘...
. . . .

listedis suchthat}underthe”assumedcondi,tion~,about%)$ of the alp~ ~ ‘“-...:“_..-.,-..

particlesemitted,have ener@es differingfrom the qW@r~by~e~e “.:..,-:..
,..

than”’the amountl.iste& ‘;.
...,,. .%., .,-....-

. . ..“ ,, ..,’. ‘.;‘
:“,. -!:,’NEIHIK)NIMSU@IKN”j’ ~~ -jj..{ ..,..1*

..-.. ..... .... . . ... .

on the &.Ls of a largegraphitecoU.mm(appro.x.5’,xS x ~ feet)w$U a“ “.‘-””””- .,‘~
. .,”

“sersitiveEF proportionalcounterabout‘5$ omawayfrom the chamber$,alko :‘i “:
,3 .“ . ..-

on the axis of the column. With this separationbetweenthe neutron*owe ..”...“..
.

and abw neutrondetector,the count% rate iS Ektively tiensiti~e t~. “’- .:- ....

the primry energyof the neutronsemittedby the source,be- appr-te~ ; -,”
... . ..........., ,,=

proportionalto the numberof neutronsemittedper q~cohd~ A8suJx@”tM8 .“ ,,-.“

proportionalityto be e~ct, the neutronmeasurementis easilymade absolute .,

by observingthe countingrate of the 13F3cm.nterwhen,the poloniumalpha , ..

Particlesourceis replacedby a Ra + Be neutronsourceof ~u~ stre~h~
. .,-

In thisway, the numberof neutronsemittedfrom the boronunderalpha

particlebombardmentwas meaguredas a ftitioq of the pre~su~ Of n~~ogeri,,

in the chamber. Dataark shownin Fig.2 for tire~comb~at$~m ~f”~o~bu~@ .“

and borontargetscorrespondingto differentenergyresolu%io~, The probible. ‘.. ... -..”.

errorin the absolutecalibrationof the RR + 1% soufi~used # a standa~ - ,

waa about ,5per-cent.
~. ..,.’.;.

,.
.... .. * .“
.. . “,
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energy

Enertgy spread stra,@i.ng lher gy 10s 3 Eher.gy syread
dae to scwce of ezer.~~, in bcuxm due to LYEclifferer.ce

~c@r~rj of r,cu~ro~s f r~m jL?ptiit j.es. in t}ie PO source,fYOIL tke

nitro~engas, or ,fromthe iron bmi3~h3rtx5uponwhich the “boronwas deposited,

was msasuredby replacingthe boroncoatedhemisphereswith uncoatediron.ones.

was smallas may be seen from Fig. 2* .

The use of S1OV7 neutronmeasurementsin a graphitecolumnto

obtainthe approximateratioof t.i~e strengtheof Mm nedzwn sm.rcss,even

tEou@Tthetienergiesray be cliffererrt,is basedupon aR ard,.ysiswhichmay

be br%fl.j~ outlinedus follow.

if a sourceof neutrensof a singleenergyispkced in an infinite~ hrge

blockof graphitejthe spatialdistribiltionof ncatronsjust reachingthermal

APPROVED FOR PUBLIC RELEASE
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energiesz or’the densityof nascentth@nal neutrons,~“ is a fkwwian,’ ‘~.
., .,,,. ,,. ... ,.... ,. ...’.

J+
,. .,q. z+e~ ,,. , ... ““’. ‘;

.~+ .ro ,,
. . ‘..,

where Q “hi the nw~bcrof neutronselmittsd’per secondby,the,.$cmre%~
.“ ..

~.The parw.eterof We, Gaussian~ r. = Z ~ whet% %, ~ the
. . ,,, ,.

nedmon age; The ~ee % is closely related.”tq the @,mary ~ener~.of the ““:‘,.. .’ ... ,. .-.. . .,. .
neutro&~ &i, beoc=ies’I.arger,’”ac’‘the~jmjary,energyiricr=es. .“&e .’the~~ ~ “:~

,. .“.’,. . . . ..
ii;. Of’~O~Se j ‘Only an apj3&ilWitiOhj @, the d.i.St@.M~iOll Of M&ellt ~..

. : ,;::.. ,:., . ,.

~he~l noutrons~$ b j@ ,a,per&%t’&mss~q. Hotiejrer,for the pr&e& ~,~ .,,., .... ....,........: ;’-.., ,..,.,.. ,... ..\!,,.,;,..,
appkkati$mj ~he ~~c t fcnmM, the @strib@ion ~ ~” not im.por~t$ but only”.,., ‘.”.,,. ,... ..,,.,.. , ,,
the aqokt’of ‘taprea@ihgoutn,~f,L~he.,ne&ong horn‘thesou~e d-. th~

.,, ,.,, ,.,, ‘..,’..,,,
.,’, ,,. .. ,...,.> .,

slowingd~wll.proc559● In,practic6t“arne.aauredtitributio~,qz,&py us’~w. . . .. . .. .,,..;,..... .. . ‘.
,~be repr~entad sati&ctorUy ~$.a”su of two or threeGaps8iatite~ *ting “

., ,.,., .,,,
differ{nt’prarmtem,$ ro.. ‘”. ,., ”

.,., ----
IY the,graphiteb$ookM M@ch the.neutrone,aresl~j~edda~’b

., .. .

not,imfi.nitein size,.Me distributionof nascent,“t~erklneutronsmust: “~~‘.,.

satisfybou&i&y conditionsthat the neutron densityvanis~at the,s~@
. . . .,

gf We bl&~. ~ “$g%‘~hqory”resultfor a source&‘ the axis of a &phi.te ‘:,,.,., . .,
6 “’-”’,;’““COIW, if largeheigj~t“’&Xlsquarecross sectiog of s’~cba isI .. ,: ,.

,. .;. . ,.,.
. . .. .“$

,’ ‘z .,-~zp: ,’ . ,“.,:’,.

4(3, .
z ‘c&,

q=
(n2+mz)————

~~~~ e“ =lfClzCQ.S-y co; rlv~
ah?ofi ., ntrn=l a’

...., ,Oclclintegers ,,
,,,.

,.. .

The origin of’coord~te~. & at the &ition of the SOMXS> aid the’“&””
.. . .. .. . . .

coincides+ith @ve axfiof @? colti. ...,. ,... ...... . . . ..., .,,, .,.,.-
,,,., ,’.’ .,, 1. ,.
,.,’.” “..,. .,” ,,..:’ ,,, ,,,.,

,,. ,,.“”...,’ ..,. ... . ,,.,...- .,. .,

●
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The abovedistributionis c!”arackrizedby the same parartiwtc~,

z 2 ~, whick appears in tie siqle Gaussiandistributionfor an
‘o

infinite me’tium,and wl,ichservtisas a me:~srareof We amountof “s~reading

out])of the neutronsfro::bthe sourcedurti.~Llieh slowingdown.

The funcLiohq givest!-,edtitributionof neutronsjust reaching

thermalenergies, and tWs represmts t}!esourceof tkerm~lneutronqin tl,C

graphiteblock~ It my Lh9 be insm+ki as the c.ourcefunctionin the

thermalneutrondiffusionequation>and thisdiffusionequationsolvedwith

the boundaryconditionsthat the neutrondensityvanishat tke Gidesof

W? block+

,, h W.s way one my

at any pointin the graphite,

source fmction q. In Fig.3

calculatethe flux,nv, of thermalneutrons

3s a fwction of the parar.et~rr. in the

are shc,mthe r~~sultscf sucha calmulatiofi

for fourdiffer&t dintagce6from the sourceon the ax.k of the ~~aphite

By choosinga distancefror.the sourcefor whith the curveis

as f.kt. a3 yMS $bieovena largeran.pin ro, one may assurtietIaL the .

der~sity of’thermalnt?uironiat MU positionwill.be ap~roximate~ pro-

portionalto the totzil.s”ourcostren~th,Q, and will be irisensitive to the

primaryenergyof the neutwms.

~or the distancebetweensourceand detector,z = jg Cn} used in

thisexperiment,

ten per centfor

to say thatthis

Aacordirrgto the

& Eev. primaryederu, iri graphite,and increasesonly slo,rlywith Tu>tiher

.
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source cf knergy

tinesamepositiondue to a stanxrd source”oflowerener~. .

‘+Eles~=mce used as a standardin the”~-s~nt experimentis

not a “standardof lower6nergy’1,of course$since the“s~ecixymof-neutrons

.,. 1

...,. .,,,:

froma Ra +Be sourceextendstc quitehigh encr@ei3+‘lioweverj the distributions

of nascertther&llneutrons,% fronvariousRa +Be so~~$es“havebeenr,easured ,
.,

experimentallyso that tke fluxof tlxmmalrleutron&May be mlculat.edwith
,,

f&Lr.&c2Lu”61cy.The result~cr one particularRA+ Be. .so@e at a distance

- J5.6cm is fidicatodin Fig.3.z-
.’”,

Sincethe flti frbm ‘thi.fiR.a +13e “source

is seen to be Xl or 15 ~)e~centbelowthat cal,culatedfo,ra so&ce”function ‘

-r~i~h~~1~ r. j the“value0: the boron”{ a ,El)‘orcsssectiQnmay be too high

at tim low energyend by aboutthisw.ount~

T!m hi.&est neutronenergywkich is Lmportut in tha present ‘

(W= S.3CTICN .
.

&scowt energy l.t)ssi>s hi the PO sourceand in the boron layer,u well as

I
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the nitrogengas.

F&. 4 at a givm

.11-

Ekcwse of poorresolution,*he crosss“ecti.onskown

energyis} of courge,an averageovera,snallenergy

intervaldeterminedby
. .

width .

The crosssecticmis:

o-&-
.whereI = numberof neutronsexittedper second.

s z riumberof alphaparticlesstrikhg the boronPer second-

~= thicknessof the targetin boronatffns/c~2.

The alpha~rtiCle energiescmYrespbndi.n~to the fourresonances

.sug,~estedby curve3 of Fig.2 arc listed in ‘RMe IV. For comparisonare” ~

listedthe e~ht resoraricesobservedby Maurer2and <$osercsonancegobserved

by ~e~ with Th Co alphapa%icles, n~kichU.e.bebw 5*3 Meva

.*l’& -J-y

p.ergyof the alphaparticles

3A? !&v. 1.90 WV.

2,5 2.63

3.15

3.59

4*2 4.2$

4055

at “remmmce~

F~er
... .,

2.65 MN,

3,25,’

3A ,.

.4*I(I
,.,

‘ “’lJ,~

/+1 ‘

“; .~*9e

Hol.hi-xyand LiVinLItOn4.
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a tk.k}~ bcrcn target has been cal.culatec!. The rusd.t is, for the thick ‘

, 1,

particles messWed directly by Roberi:s7 and 19 neut:wr: x per 10b Fo alpha
e

‘ parti.clcs found bjj %a~e and “;;iega.nd ,

An sstinate~f the probable crrcrin the crcx”ssections?iown.in

i?i~* 4 would be about 20 per cent. ,.
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and tke boron target.

-w, .ll (NmMr of neutrcm esritt ed 9m ;he D . , = ;n);pw

reaCtAOrn 28 a .Pmc>icm of the pr6fJsure cf d.trO~e)i in
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source
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DIAM 7.5 cm

IN DIAM

CONNECTION TO PUMP AND
NITROGEN FILLING SYSTEM–

FIG I
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