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E | '.me (c,a) Bmlspins reactwn hao ‘been studied with ’#5 and 50 MeV heluim
; . _1cm for t.argeta of m » Me M%, and ca“’o as part of a eantmuing studf'

& _-';_ ‘of tmv-nuclem transfer reactions. Deuteron mm'gy spectrs from each target stuﬂiedv_ ‘
_: wexi-ev dominated by highly pbpulated levels with e&mméﬁwintic angular distridutiond. .
i .beliwed %o eormspand o :bnaerum of the captured nucleons into a (<5t5 /2)2 |
“Jm=5or (s /.,) Jat emfiaumtiona The Q values of the (4, /‘,,_,)5 transitions,

' observed at exeitations of 1,53 and O MeV in Ne2 ema M2, respectively, fall

e ‘the line extrapolated from the Q-valug-recoil mmss mumber relat: lonship eﬁablﬁﬂh@d

. gor (a,4) matim forming (¢, /:L,)"2 lighter tergets.’ The highly populated levels

h "6

R ; obsexved at .m,itatima of 0.60 MaV in s_el*a, 1.67 MeV tn K7, 6.91 MoV in AJ.

and 7»45 MoV 1n 1522 have veen sssigned (1-7 /2)_?, configurations,

Permanent eddress: Pudue, Indlenepells, Indlona. %
> “Work performed under the suspices of the U.S. Atomi R’n@rw"mgsim.f |

¢ A




UCRL 11231

| m maumoxw QF STRONGLY POPULATED LEVELS OF (am)2
| (e 2120 CONPLGURATION 1N THE {c,d) REACTION
B.G Ha.wey, E.Rwat, J. Cemy, .n.x*em., md. J. Eaag

Depwtmnt of Chemistry and Lawrence Radiati.on Le.‘bore.tery
- University of California
Berkelay, California

INTRODUCTL

,'ﬂhc prcfaren’om exeimtion of camm mclaa.r. Jnvala i

o (a,a) rea;timmﬁrw obmvedusingtbe uamvmummbem
- or thg 60 inch cyelotrcn The spectra from the produv.;t.hnn‘alei N‘“
OlvmWsmdmormmwwigepem.w

" '.l'hese nrongw excited levels vers repcsrted‘” to be the

Jn) lwela of the (65 /2 conﬁguratioa._ The target core :.s ua-

cmnge& during tm reaction ‘While the captured prorbon _l :
he K
_‘;;each enter tha d /2 ahmn. ‘It was ghown_in such ca.eea--tha st&te of

LY
3 higheat mmz.e total angular mmnentum Will be pretarentia.uy
popumma. The :lmrest.i@ticax od’ t.heae atrona.w excited(‘ds' /2)s leve].a el

.- has baen continusd end & similar mveatigation has baen st.a.rted in -

. neut.ron

- tha region vhere the £ 7/2 shall ahoul&be populated,

| mmnmm. P‘mczcnum' ¥
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Rollin.g chiﬁéﬁ of patural c&lcium in an -
'Arw - J‘{ P

: ua.a pmpmed. by emyoration. _
inert e.mosphere provmad calcium folls about 1 mg/cm mcx.
2o gases vere bembarded in & 3~1nch~d.3.amber @aa homar aquipped

and Ne
ﬁth Q%l“wch‘thick Dm:'al WBQ B
Extarna.l beams of 45 or 50 MeV helium mns from the 88—ineh

c,/clotwn were used,. 'I.‘he outgomg pa: uiclea were munui‘ied by e

senicondustor eount.er t.elescope i’eading a8 pulse multiplier. Pulses e H A
from & ..0;0-1;;ch~thick .;L:Lthium qriftead)éllicon transmission comter o

were added to the pulses fram 090 inch lithium drifted stopping o

detector and the sum was anal,yzéd by & 400 chammel RIDL pulse he&ght ?

annlyzeyr, The experimnm cand.itmns alloved a deuteron enexrgy re=. '_ SR 7
- solution of about 230 KeV from & solid targats. V SR

RESULTS AND DISCUSSION
v Emrgy sxmct.m and anzular distridbutions of daauzerm were I -

measwred i‘m‘ m px-cauet nueclei l%.da 36 léa and 832* Fs.gum 1 o
shovs Wmcal deutaron snergy spectra for each remﬁion. The deutaron energy scale
' wa,s established by measT&mg deuteron - ,
o [ #peetrs from c (e, )0,  Bnougn oXygen Vas present in the Ca

3" targets to identify the strong deuteron line Cram om(a,a)rw” (2.1 Mev). o
Thus, provic.ung e additvional energy ca.l,i.bmtian paintc o -
At lenst one, &nd 1n same vases two, levels of.the m-oauct. -
N .. mleus vem very highly ;:apulatad., as B‘igum i mmm,' 'Sewra.l. of 'bhe
e..»gtdm diatributims of d.euterom eomsponcung to theg M.rong :umm are

ahom m mgum 2: thay are 81l very zimim +o one axwther. B
:1 The Q-valucs for the mmmaa of the m..gmw populam J..eve.ls |




shmm s.n Tabla 1‘ m xvsulta cw previously rapomed exparmanta a.re

awa mcludea Figure 3 sﬁow t.hat the Q-va.lueﬂ :or fomation of the
1.53 -Mev J.eva). or Nazz and tho grouna mte ur Mzs rm m & emoath line

'w.tth the Q-values far eocc:.ﬁa.tion of t.ha prwimly reported (&5 /z) J=3

.lemla vhen plottad as n fuuetion of 868 HUKhETs It 18 therefore very o
"probable that thess two lavels have also the configuration (a. /2) st.‘ -
jvi‘;'In fm the npin of the a;raund 5tate urm.% is already knomz to be 5+, = S
and m strongly axc:.m 1evel 15 eithar the gmum. state or very close i

f_.i;to the ground state, |

42

'.Bhe lavel. of S¢ t_’st'o.}ﬁ'}d:eiv wast have high spin (since it 18 : e

& long-ldved isomarie staw*)i | ‘sa.nce Seloction rules forbid formstion = -

-,'by (¢:,4) reactions of evenws;p&n mels of a (3)® configuratiom, 1% 1is
PRt mout likely tbat the J.evel has mm amd. parity 74- a.rs.si.ng fram the
e (s /z) configuratian. Since the Q«-value for 14:-3 fcmtion falls on &
-- woothcurva (asafunctionotmsnumber) with the level abt T.45 MeV = 7
,, in He%2, 6. 9 MeV 1n IL%°, 5.2 eV 1n 13" ena 1.87 Mev ia W2, 1t 18 very o
'4.;,_"_‘;;?.probabw that theae levels aleo are the J7 menbers of the (£, /p)?

: | caaﬁgm'auon. : _ ,
 leovels of 862 at 0,60, 143, 2.2, 300 and 3.55 MaV wvere
| "_”i‘*_:,ridantified.. The (an,p) reacuon, vhich can exoite both 0dd and even
- 8pin mmbex-s of the (1. /8)2 configuration, excited lmln of Bchz at 0,
0,617, 1,035, . 1,509, 1.958, 2.248 and 2,998 MoV It 1o um very
| nkely that the O, 1‘.03) end 1.938 MeV 1&%.15 m atawn or @wn apiu, , §

. vfamce (BaB,P) excites them but (a,é.) dms not,
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Fig. 1. Deuteron energy spectra from the Ar40(o.,d)K42, the

Mg24‘(a,d)A126, the Ne20(a, d)Na22, and the Ca.‘lo(o.,d)Sc"*2
reactions. '
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Fig. 2. Angular distribution of the strongly populated levels

in the K42

, Na22 and Sc42 nuclei.
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Fig. 3. Dependence of Q on Mas.s number A, for (a,d)

reaction to (dg /5) and (£, /2);-. levels.






