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V, Evidence for Hultibady Breakup of the Boran

i
i

Isotoaeu by 25 eV Alphas 6225&¢/ 2; /{5;
The data presented here was taken in the course of a
gcries of pllot experiments which were designed to seck out
evidence of alpha particle clusters in the light nudlei. Re=

° a.nd.C12

sults for Be targets have been reported: on the basis

- of the goed fit of three~ and fcur~-bedy phase space distribu-
tions to the continuouc dicirilbuticns of alpha particles under -
the iInelastic peaks, the presence of alphas in these nuclei
wag deduccd

These fita are, at bCuL, only tcntative evidence for im-

tc”nal alpha clusters and waore pc,sible in’ Be9 and C12

only
becauge the low level dencities permitted the background
o divtributign to be identified.
The FIRST SLIDE chows the cuperimental arvangement:
all ga:ticlcs coning from the target at an angle near 45° are
collimated and momentum analyzad into & thin windowed, gas-
filled proportional counter. The counter could not be placed
- at a'focal peint cenjugate to the target anq_thus the resélu-}
tion, while adequate to resolve the excited levels on the

beryllium and carbon nuclei, was insufficient to separate most

of the inelastic levels in 'Jle boron isotopes. &H&W‘\\
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This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
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process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



. to

-2e
It was previocusly chowa that the counter pulse height,
1, from particle mazs M, enteriﬁg.tbe.ccunter.at a perticular |

ficldlaétting wae‘prcpor:ional-;o M?.' Thia.mua:'be modified

e D

i{h thé'event that'a‘ﬁe;vy particle,.entering'the ¢oﬁnter éti;.'
T charge stétexzb,~ié_sufficiehtlyvslo&ed by the counter wﬁndb%j_
‘to go into:a different rdbt-maanésqua:e charge state 2rm§ S
‘ while'in the écuntervgaé. | |

| ThebBlc target was atout 0,50 mg/cﬁz thick, pldthked on’
1.1 mg/cmz'Al. Afte? gsubtracticn of the aluminum bgckground?
-targét'thicgnéss cdffec;ioﬁ”and'tranaformaﬁion the barycentric
alpha cpectrum was obtained. It is ghown in the SECOND SLIDE,
Varicus &ncwn.levels above the ground state appear. _The phase
spaca dicﬁfibutiom sz Bw { ™, L )' I;ieand 310 (> -30< )i
are plotted beneaéh.‘:(Thé heavy line cdnnectiﬁg the measured . .
points is solely to aid the cye.) The steadily riging baék— |
ground is aimost fitted4by'the fourbody diatfibution although
.there ére almoét'certainly unre@&rted levels on toﬁ; there is

ro striking evidence for the throe body reaction except that




¢ high ceomntinuous background abcve tha 6 MeV inelactic lcvela
may be in part composed of Bl (x, Aat ) Li6. Upon cxace -
indng tha Imbcrabc~y mozentn gpectyun of partilcles of wmasges
above the aipha particles (THIRD SLIDE ) peaks ave geen cor-

. 10,+3
responding to (B7)

R (B )+ and (B )+ R fepresenting the
chaxgo'equillibrium,of-bcrcn isotopes-of abouﬁ 10 MeV, which
=e rc»oilsxrom elactilc scattering in the target. Tﬁeir‘prof
perelong are in good agreement wlth recent work by L.C. Nortncliffe. 
If the counter cpeqtrum at 11.60 mV magnet shunt voltage
cetting 18 exowmined, the_(Blo)+4 foas afe_observed to have a
root-mean~bquafencharge of sliéhtiy over 3 iﬁ the couater,
end @ pulse naight sp;ead of vetwecn three and four times the
alpha pulce peak. An intcrmzdiate group coan be readlly identie
£1cd as 1%, at a pulse height reughly twice that of the alphas.
Thece may origlaste from either the thxeeabcdy reaction or |
frem decay of boren states excited above 4.8 MV by inelastic
geattering. Nouterons appudr at one-quarter the alpha pulae
height, and may also arige fxcﬁ eifher the diyect or excitation
and decay. | | | |
The next (FOURTH SLIDE) barycentric spectrum of alphas

. ] '
0 derived from about 0,3 mg/cm? Bﬁ evaporated oa 1.1




mg/cmzAl. In this. cace, the high “plateau” under the inclastic
icvels above ¥MeV suggests that 311 ( >, A ) Li7 way.

. X - 1 1
contribute to tho background,shile tho fourebody rcacticn B

{ %, 3%) T doas not appcosr. Many of the knovm inclastic

levels of Bll are cmeited, while the two highest broad pecks

way arise from exeitaticn and decay reactions.

The laboratozry momcéntum cpactrum of particles of mags
greater than four ghews the caue sort of pattern as the come
. ’ 10 gy vy y - - ~ 11 ’
parable cpectrum for B (FifTH SLIDE); The nuxber of B icne
of charge +3 state is increased at the expense of the charze +5

state a3 would be. expected since the laboratory energy of the

Bn clagtic recoil is about 9 MeV. The pulse spectrum taken

11

at 11.00‘mvlshows that the B has am zms charge of less than

J inclde the counter, vhile an intermzdiate group can be readily

7

identified ag Li’ with almest the maximum possible Z (+2.7).

Thiere 1o no peak of tritecas evident although some may be pres-
avg ’

cut. Scme of the L1’ delieved to originate from reaction-decay

wodes. Referring to the hizh masg laboratory momentum cpectrum

ezain, a peak appears at about 12.50 .V, which iz definitelyn
11

not & charge state of B™~. A pulce cvectrum taken at this

point gheued only the intermedlate group, previously identified




. as Li7.

5:% y LL

e 7

The peak wmust result from a two-bedy reaction and is

woll fitted by BIN( & |

ceclone.

(it dpes not cirlg

and,by no other poscible‘re-

vate Lzrom tho aluminum carwac backe

inc:

pyea )fru(év(\/c in M

there ééfh vi¢ﬁually noAnign

tzfa]

counts frecm the Al27

'-c-ibcd by a

at’ any £icld sotting.) The.presmﬁce of thie unugsual reaction

nil

tends to suggest a structufe for %" which is purtiallj des- 

"Iw'csﬂclusion, it is'rcmarko

aaccd spectra from all stabi

?usger moanl Li7 + o,

ble that the 25 MoV oL~ in=

target nuclel of masses 9 thru

lizht nuclel.

12 shiow & 107 cnergy contlﬂuum whilch can bc approzimrately

ficeed by either 2 simple ehree-or-fcur-body phase space dis-
eribution. Méve definitive cape“iwents are indicatcd to de~
tormine the degree of gtroty cl-clustering {n these (and other)

et By o
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