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DISCLAIMER

- This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its 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, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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. ELASTIC ALPHA-ALPHA SCATTERING NEAR 4O MeV

' H. E. Conzett, R. J. Slobodrien, S. Yemebe, end E. Shield

Univ, of Calif., Lewrence Radiafiqn Laboratory, Berkeley, Calif., U.S.A.

ABSTRACT
In order to investigate suggested rapid energy variation of ﬁhe

8,d end g-wave phase shifts near 4O Meviiﬁé“havem@easured differential

cross sections for alpha-alpha scattering over center=of-mass angles fram -

16 to 100 degrees at nine energies between 37 and 43 MeV. Analysis of

these datae is undervay and is directed tOWardkdétermining vhether resow

i nances corresponding to states in Be8 or threshold effects .of opening
reaction cheanels are responaible for the indicated behavior of the phaase

nitte.

UCRL- 1382
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ELASTIC ALPHA-ALPHA SCATTERING REAR kO HeV o

H. E. Conzett, R, J. Sloboarian, 8 Ymb@ end E. Shield
‘Univ. of Calif.y Lwrenca Radiation L&boratoz’y E&rk@ley, Calif., U.8.A,

.#t reaent ph&ae shift anslysis {1,] of the alphawalpm elastic sca‘tu
: tering date amilable batweem 2% and &7 MeY {2,)] Irwm indimtea @ repid
energy varistion of the 8,4 and gevave phase ehifts near 4O Mev. This
behavior contrasts mrkww vith their othervise rather smooth &ep@ndme@ ,
Cn energy frcm 23 to 120 MeV {1,2,b], and night be intez'pmtea ag evidence
for resoneuces corresponding to O+, 2+, and 4+ states of Be (with ape
’. preciable reducéd widtha i'cr dacaying to two alpha mrticl@a), Howewver,
" since the thresmld energy *f’or the first reection channel (ﬁez * Heh-e 1174 9,
"is 3k, T MeV and several other reaction chz.zmeles open nesr LO MeV, the pose
aibﬁiﬁy existas that threchold effects may he responaible for the suggested
'behavior of théae. p&mse shifia. It ig apparent that analyses of dote move
closely spaaed in energy ard neaded. before this guegtion can be r«:mlved.
‘ The variable-—mer ay featum of the Berkeley 88-inch cyclotron hag
| simplified considerably d'ust guch an experimental investigation., Thus,
.we have messured differen*’ci&l c‘gosiz gections for alpha-alpha sca‘bterﬁ.ng
over center-cf-mass angles f‘*am« 156 to 100 degrees »t nine energies betveen
37 ond 43 MeV. The energy resolution wes better than 200 keV, and the
engular reéoluﬁion was approximately 0.29 degree. Angular diatributiomv
deternined ab 39, 40, and 41 MeV mre shown 1a Fig. 1, where they demonstrate
the very rapid vorietion with energy previously seen in less detail [3].
The insert in Plz. 1 shows th«e excitation curve for alphs-alpha seattering
- Bl the éentera-qf-mass angle 6 w 56° (wa = 26°) » uhiéh is near the pusition
of i'.h.e‘ first zero of *t;.he.Lagendre polynomial Pg(coa6)5 | Toais is clear evie
© dence for rapid chenges in the g én&/or s-weve phase shifls in '&:hé energ

interval shown,.
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_ A phase shi:':‘t analysis of these date is presently undemay, the
results of which will be rerpcrted in the near futuwre,
We sre &eeply mdebted to Ai T, Berztiss fox" cmunicating to
. us the results of his pbase»ahift analysea prior to publlcation and, thus, |
celling to our attez;tion the rather unexpectcd behevior of the phase
| shifts neer L0 MeV. We are al.so grateful to P, Darriulat, H. D. Holmgren,

G Igo, and E. G. Pugh for discussions concerning their results before

. publication.
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%Pm_'sawm‘ﬁ addressd Phyosles 'E@jgmmm, Doakn Xﬂﬁﬁwmity,, Opakn, Japean.

{1]  Ac M. Bowzbiss, Unfversity éf‘ Kelbowns 4{;13:*9.%% commmicntion)s

(2] B, =25 %0 36 HeVs D. 3 Bredtn, W Be Burchom, De Bveins, ¥e He
Giboony I, Be \‘Q‘ HeHed, Ds Je Prowsoy §e Rotblad, snd J. Hs Buyder,
Proc, Roy« fovs (London) AZ5Y, 3 (1559). | |

(3] g,=57T%w L7 MeVs . B Consett, G. Igo, H. t:.- Bhaw, &m R. 3.

- Slobodedan, Pays. Rove 1T, 2075 (1560)s | |

| v[ﬁ'} : ?.'vwmmﬁa%ﬁ H. Do Bolugreny Ge Tuos and Ho G ‘ngh, Iovrence

| ‘Retiation LoYoretoryy Berkeley {private commumication) .
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FIGURE CAPTION

Fig, 1. Center-of-rass differential cross sections for. indicated
Jeboratoxry enégrgies. The insert shows the excitation curve for
the ceziter«cf-zﬁgss angle, @ = 56‘0'.' 3 | | |
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This report was prepared as an account of Government
. sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

' .A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report. '

‘ As used in the above, "person acting on behalf of the
Commission"” includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee

of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.








