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ELASTIC ALP1IA-ALP.HA SCATTERING NEAR 40 MeV 

H. E. CO%l2:ett, R. J. Slobo~ia.n, S .. Yamabe, and E. Shield 

Un1v. 01' Calif., Lawrence Radiation LaboratQry,ll Berkeley, Calif. , U.S.A. 

In order to investigate suggested rapid energy variation of the 

sJld and g-'W3.ve phase shifts near 40 MeV~- We--have. measured differ~mtial 
j "' ......... , 

cross sections for alpha .. alpha sca.ttering over center-of-mass angles frOtn 

16 to 100 degrees at nine energies bet'veen 37 and 43 MeV'. Analysis of 

these data is ~de~ay and is directed toward deter.mining 'Whether reso~ 

nances corresponding' to states in Be 8 or threshold effects :.of opening 

reaction channelS aloe responsible for th~ indicated behavior of the phase 

. shif'ts.· 
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ELA&<lJ..~C ALPHA ... ALPffA SCATTElUIQO m£lm 40 MeV 

H. E~ Conzett, R" J. SlobOdrian, S. Ya.l:i1fl\'be* a.~ Eli- Shield 

Un1v. 0:1.' CalU., LavrencQ' Re.diat1onIaborntorYI Derltal.eYI Cal1f_ t U .. S.A • 

.A redent phL\se shitt ~ly$1G [l]ot th~ alpba ... aJ.pba elastic scat. 

tcring data. available between ~~ and 47 HOV (2,' 1 has ind1eatedare.:pid. 

enerf!J:/ variation. of the e, d and S-'HG.Ye phae~ shifts ~m:' 40 MeV. ruG 
'behavior contranta markedly with their other\111se rather smooth depoodencs 

" 

on energy i'rcm 23 to 120 'M.eV [1$2,4]; and might be interpreted. as ev1dooce 

tor ~eGonances correeponding to 0+, 2+, and 4+ etates ot Bea (with ap. 

pre<:d.,able reduced widths for decayinsto tvo s1;pba particles)" liawever, 

td.llce the tnresholdenergy tor the' first reaction cl1s.nnel (He 4+ He 4~ 1.17 ... l» 

is 34,. 7 l<1eVand several other reaction ci~elG open neer 40 MeV, the poa

aibllityexiststhat threshold. ~1'fects may be responsible for th.e suggested 

behavior of these :phase ahU'ts'~ It is .e.pparent that Qll.::U.yses of' d.o.ta more 

clOsely sp:?<led 1:n energy are needed before this qucGt10ncan be resolved.. 

The variable-energ',f feature of the Bel"keley 58-incb cyclotron has' 

s1mp11tl~d; consid.erably just ouch an experimental illvestieation. Thus, 

we bave m¢llsur~ dffterent1al e;;;oss sections for alpha-alpha seatterine 
/ 

over center-of';ma.os angles frotlli 16 to 100 d.egrees 1),t n1n(l'l enereie$ betve~ 

'7 OOld 43 l~eV.. '!'h~ ene:t"gy resolution. was better than 200 keV'p and. the 

angular resolution 'Wal;) a)1)1lro;.ri.ma.tely 0 .. 25 dee;rEHh Angular distributions 

determined at 39, 40, and 4111.eV l!U"'G show in Figb 1, where they ac:'ml.Onstrate 

the 1f€:ry ra.pid tro.rlation 'ilith energy :,preVioual;y seen in less detaU [:5]. 

T"n4l inGert in Fig. 1 shove tM exci~tion curve tor a.lpbe. ... al.:phta. s~ttering 

at tbe center-<)f-inlass angle () '== 5600 (G
lab

= 28°), "Which is :near the position 

of tho first zero of the Legendre polynomial 1>0(eo08)" This is cle&r cvi ... 
. ~ 

dence fo:r rapid cht.nscs in the' 8 e:nd/crr a-wave pim.sel3hitta 1n the energy 

1ntCl'V'tal sbc1ltl. 
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A phase shift analYsis of these data. is presently unde:nlay j the 

results of 'Which ,vill be reported in the near future·, 
'1 

call1ng to our att~tion the rather unexpeoted. 'behavior of the phase 

shifts near 40 MeV. ,We are also gra.teful to P. Da.rr1ulat .. R. D. Uo.lme;r<mJl 

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

publication. 
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~:/?e'l>;.l~t a&.'!re:osg Pllyu1c~ 3.)epart~nt~ OSl~llJ'l Utrl,w.,ret<rdtyl' Osalra .. Je.l'o-n. 

U.l A,. fJ!.~:.t1i1$i .th11:wsrrd.tl 'Of MelbQUt~ (pr1vat¢ OO~1¢Qt1on). 

121 Jh #I ~, \0 ,8 l!eV: D. J •. l1rIS;d1n,~ 4l l. ~rrct~1 D. lh'C~n8, lJ. M. 
\ 

. G1:boou, 3. S..:.C. IJteKeoi n. J. P:tolU3e,. If!; RotblhtD end J. Ho. ~ydCl"i 

rroe~ Ror", SOc. (London) a.7;l';, 14, (1959)-

(,] ~cc .!Ii$ '7 to 47 tr~Vi n. E. CoU$¢it.tp Ooli Igo; H. e. ~w, $0. at; J. 

Slob;)d1tl@, Pl*l1~ RewIY. 'J.ltl 107' (1$60). 

(4) P. ~ri\tlntj. n. D~ ilolme::rOOIf Go' %$Qttlniit~a.·.?'ueh~ L~:m."flillC& 

~::A1nt1al1 La,wa~Ji ~l."lr.4cl (pr'i,vate c¢m:nWlico.tion) ill 
".' 
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Fig. 1. Cauter-of ... ma.ss d1£ferential cross eections for indicated 

l.e.boratory ene;rg1es. Tb.(! insert eholtlS the exc1tat.10n curve for 

o the center-or-mass angle, e = 56 , 

""- ",'"". 
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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 

8. 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 1 disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 






