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Evidence for Hultibody Br eakup of 

Isotoper.: by 25 dcV Alphas 

. . 

Boron 

The c:Ulta presented 'i1er c uac t <lkcn in the course of a 

ccrico of pilot eA.-perim~ntEl tlhich ~vere · designed to saclc out 
. . . 

evidence of alpha particle cluatcrs in the light nuclei. Re-
. 9 . 12 

oulta for Be and C ·ta~geta have been reported: on tho baeis 

of the good fit of three- and fcm:·-body phase space distribu-

tions to tna ·continuouo di~~~ibuticna of alpha particles under 

the inela~tic pea!~ , tho prooencc of alphas in these nuclei · 

c-;;:! G deduced. 

Thcoe fito 'are, at be~t, only tentative evidence for in-
. . 

. . . ·9 12 
tc::rnal al!'ha cluste1es and 'i;..::rc pocs ible in ·ne and C only 

bccaune the 1~~ laval dens it i es permitted the background 

.diutributiqn to ba identified. 

The FIRST SLIDE ohmQ3 the e~:pcrimontal arrangement: 

all particles coming from the target at an angle near 45° are 

colli~tcd and momcntum · analy~ed into a thin windowed. gas-

filled proportional counter~ Tha counter could not be placed 

· at a focal point coujugnc~ t o the target and thus the resolu-

tion, while adequate to r~solve t he oxcited levels on the 

bczoyllicm and· .carbO? nuclei , was i nsufficient to separate most 

of the inelastic levels i n ~he bo~on isotopes. 

ABSTRACTED IN N SA 
' . ~ , ... 
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It ~s previously ohctv .. 1 that the counter· pulse helghtll 

H~ frcm1 particle· ~se l1D entm:ing. the. counter at a pa.rticul•:n:: 
2 . 

field aetti113 t~o proportional to M • Thio must ·ba modified 

to 

. ; . 

in the e:v,z;nt that a hea-vy pa::ticlc. entering' the counter at .. 

ch.:.rga otate Z011 . is . sufficiently slo't•7Gd by the counter window· 
.. . . 

:to go i.nto a different root-mea.n-:square charge state Zrres 

-while in the count·er gaa. 

The B 10 target: l'nlG about 0. 50 ~..g/ ~2 thick • pl<ettad on· 

2 1..1 rt',Z/ em Al. Aftezo subtA:actiCi·, of the aluminum background!) 

target thick"ness correction and transformation the barycentric. 

alpha cpcct:L"Um waa obtained. It is zhatm in the SECOND SLIDE. 

V.:l~iouc kn~m levels ab6vc t:hc g:::-ou."'id state appear •. The. phase 

zpaca di:;trib'l:ltions for B 10 ( ~ l i '.)<. ) :Li 6 and BlO ( 0' . ) ·~ ac: . ):.l 

a.::e plotted beneath.. (Tha heavy lin~ connecting thC! ~aasured 

poii."lta is- solely to aid the eye.) The steadily riaing bacl<:-

g~ouud ia almo3t fitted by the fourbody distributio-n although 

·there are almost certainly un.rcpo~ted levels on top; there is 

110 a trilc:ing · evidence for the thro~ body reaction except that 

.•. 

I· 

·.' 
I 
I 



-3-

th(; high cont:inuoUD b.ackgrou~1.d abcvc tha 6 ~%eV inolactic lcveln 

me:; be in p~~t C0::.1posed of n10 
( ex J ':l ~ ) Li6 • Upon cr..tlt:- . 

inin3 tho l~bor~~o~~ mo~cnt~ apcctrum of perticleo of ~usoes 

.:lbO"'J'C the .:;.lplu p.:1rticl~s (THIRD SLIDE ) peal<s arc seen cor-

• 10 +3 10 +4 - 10 +5 . rocpencin3 to (B ) P (B ) and (B ) , representing the 

charzo equillibrium. of bc::cn iootopco ·of about. 10 MaV, 't<1hich 

c:::c rccoih from alae: tic. scattcrin3 in the target. Their pro-

pc-r-tion!l are in g.cod cg~ccmcnt 'td.t:h racent t,1ork by L. C. Northcliffa. 

If the couuter cpcct~uw at 11.00 mV ~~gnet ohunt voltage 

10 +4 . 
setting is c::-:c:ci~ed, the. (B ) ioiUJ are . observed to have a 

-
root:-mea~-·aquare .. charge of fllit:;ht:ly ovezo 3 in the counter • 

end a pulac height spread of oct~recn th~cG and four timco the 

.alpha pulce peak. ~~ ~ntcr=~diatc ~oup ccn be readily identi­

fied as Li6 , at a pulee height rcuzhly twice that of the alp!~s. 

Ti:c~e ro3Y origir~tc f~am either the three-body reaction or 

f;:c:n decay of bo:::cn states e:tcited above 4.8 tr~V by inelastic 

hcic;ht~·and nay alao arioe frcm either the direct or excitation 

and clcca.y. 

The n~mt (FOtm.Tll SLIDE) barycentric· spectrum of alphas 

. 2 ~~· derived ttO""..a about 0. 3 mr;/ em B evaporated on 1.1 

.:•·..,..;~w 

'. 



I 

2 
r.~;;/ cr..u. Al. In this. cSS<:!, the high "plateau" under the inalsotic 

. . . . 11 1 
1cvols above !~cV ~uggeats tl1at B ( ex , .-.... ?<.. 

11 
cvl1L"~ibutc t:o tho pilc:Icground;) o:;;hilc th~ fou:r•bopj. rc.:1ctic:l B 

lr!r:l:rly of the knmm inelastic 
. ,. . 11 
lcY\."cls o:&: B are c7.:cit:ed, t"jhile th~ t·Ho highest broad peuka 

may a.ri~e fl.·cu1 e:tc-ita.ticn and decay reactions. 

Tne lcborutory momc~tum cpGctrun of pa~ticleo of maas 

g~·cntc"L t:hn.-:1 four Ghc..-:;D tha :.:;t::.::!::! t::ort of pattern Cl!l the com-

" 1 . f B10 ( .... ~ .. ~~ SL. -l·'...,E): The n·-,_"'·-:- o{! n ll ion.:: p~r.::~ e opcctrum -or ~ .t.i.' ~~t .. u .. u....ou-.... .... u ::; 

of cbazs;c +3 state is itlcrc<lscd at the expenoe of the cilarge +5 

otat:o sa t·muld b~-- expected since the laboratory energy of the 
11 . . 

B clastic recoil ia about 9 HcV. The pulse specttum taken 

. 11 
at 11.00 mV 

1
ahat·.7s that the B ha::;; an Z"mB charge of less than 

3 ina ida the counter • t·:'hile .::m· intcl~.!:diate group can be readily . . . . 7 . 
ick:r!tified .2~ Li ~·nth almost tl~e :r:aE:im~ possible Znns (+2. 7). 

'.l:'~:-"c:-:13 io no p~1t of trit0'-1~ evident although oome may be pres-
•\ I'(· 

cnt. S~2c of the Li7 ~elieved to oxisinata from reaction-dec~y 

ccdc8. Referring to the hi3h ~s~ labo~atory momentum Gp~ctrum 

~ pc.:1k appears at about 12.50 mV, ~~hich is definitelyn 

Bhc;~J~d only .the inten:1cdinte group. previously identified 



• > 

aa Li7• Tho peak must result 

. ~ 1 "'i d b . 11 ( . t" •(: ) ~·:.::!l J: ttc y B !')( > ),:; 

frv:n a t~·~o-body reaction .and is 

.:1 
Li and. by no other poscibla re-

c.ctioo. ('!t: d~eo ·not O:i:l:;in:lt:c from t:ho c1Ull1in'U'Ltl 'ta.r:zoe b:.l¢1(• 
\LL . ~ ;)'tn.J..d \,l ve pa rfM_ . 27 

i:1~: there t:~ virtually noJhig~t ~oo counts frm tho Al . 
I • 1\ 
I 

a.t · cny field· DCttinr;o·) The. presence of thia unuDual reaction 

t~ndc to sugscst a .nr.:uct:ura icr:: B11 'lihich is ·partially des- . 

· c"J:ibcd by a t·wo-c1u3ter mod~t'~ Li 7 + 0( • 

In co~J.clusion~ i~ in· rcrr:D.rk.::ble ·that the 25 HeV <X.- in- . 

duccd sp~ct~a from aJ,.l stable ta'l"gct nuclei of masses 9 thru 
-

· 12 ahm·1 a lc-=., energy continuU1ll 'tffiich can be appro:~:imately 

fittc4 by eithc~·· a aio.ple thrce-or-four-·body pJ:la.ae apace dis-

t:i:':tbuticn. H6-~e definitive c:~ezirronts are indicated to de-

te~~inc tha degree of attoriz <X-cluatering in these (and other) 

li::;ht nuclei. 

-:if-( 

:. 
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