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The compound nucleus formed in a heavy ion induced fusion reaction usually
has a large amount of excitation energy (E) and angular momentum (I). The
emission of particles proceeds immediétely and brings the nuclear excitation
energy down to about one neutron binding energy above the yrast line. From
there, y-decay removes the rest of the excitation energy and angular momentum,
The point at which y-ray emission begins is called the entry state and it has a
wide distribution both in angular momentum and excitation energy. The y-rays
emitted in the early stages of the decay are from regions of high level density
and many decay pathways are possible, Therefore, these transitions appear as a
continuum of y-rays. Eventually, all the decay pathways will feed into a yrast
state and subsequently decay along the yrast line. These yrast transitions can
be observed as discrete lines when enough intensity is accumulated. The corre-

lation between the entry point and the feeding point is of fundamental interest.
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We have studied the nuclei produced in the reactions, 1°%m(12%, xn)158,15%p
with 65 MeV 12 beam, 19Mo(3%S,4n) 13%e with 144 MeV 3%S beam and
70Zn(5%Ti,Xn) 116,117,118e ywith 17%MeV S5%Ti beam. The beams are from the HHIRF
tandem accelerator at Qak Ridge National Laboratory. The y-rays from the com-
pound nuclei were detected using the spin spectrometer, a 4x multi-element y-ray
detector system. In the experiment two of its 70 Nal elements were replaced by

high resolution Ge detectors. Coincidence data between either of the Ge detec-

tors and the spin spectrometer were taken.

In the off-line analysis, the total pulse height (H) and coincidence fold
(k) were obtained for each event from the pulse height of the individual Nal
detectors, after energy and time calibration and the removal of neutron pulses.
The two dimensional distribution of (H,k) were then obtained by sorting events in

coincidence with discrete transitions,

The entry state distribution states in several nuclei are shown in Fig. 1.



The k and H projections of some of the distributions are shown in Fig. 2.

From these distributions the average values of H and k are calculated. Figures

3, 4 and 5 show the results as function of spin of the yrast transition. The
average values of 13%e do not increase with spin but show a sudden increase
after the back bending at I=12. This is due to the reduction of low fold com- :
ponent of the distribution, as can be seen from its k-projection. This effect
may be due to the difference of the decay pathways feeding the ground state band

and the aligned band. On the other hand, the results for Er and Te isotopes
increase with spin as expected.

Research supported by the U,S, Department of Energy under contract
DE-AC05-840R21400 with Martin Marietta Energy Systems, Inc.



vloyg 40030 .m\,f LA P

40 238

'
JOOUOLINYGLAISED - | (D) 'an g ae serms ‘m: pue ¢

1 (@) '30pgy 30 sAIPIC 2L put

+

L2 fu1 )0 uoInqpasip (%) pjoy (e)
(Aow Z'o:y2 1) iy

——————— ="

)J/Wi
\

eL\<1.\¢ﬂ(

flunoed

{9) -¢/SL ,¢
o-.wﬂﬂ“_au::m
Q|—:n—— n\.uu—aa—_. -
(%) Piod
o.Ol..-nuun- ouswoo.o

u/wﬂu \: \n

//u ! \o v

ne/ \ o

-] /
b o
\ o
—~~
°<
*UNOI

a) N
e o
m;

.—W : 1]
(1) piod

Nunod

BEN 38 *Z eanby g
N Pt
oy

01 .¢~ JO uoyINgaIS)D
2 by

PUT J3pey "dpgq JO 37038 15Uk

A
SEOC G2 0261018 O
€ v Al Y L L ﬂvo
=
>
- o1
=Lin
et} o1
8102
= 9600 a2
"
at 52
Loe
N o ‘qe
*
1 9Ll
1
SEO0ES2 0261016 0
v LS L) L ﬁ-mﬁe
. .ym%mew». S
01
gt N -
. 215
. #201 )
0
a1 &2
06
. 8l e
¥
SE 0C 52 0281 Ol S O
A e )
i 5
N 01
> 35 51
» 952
° 28 03
& o2
o€
i

auy

(AON) H

(AOW) H

(ASW) H

hw est

oocﬂ—

AT AT
40 suoLIralaIsIp (%'H) @3RS Aujuz 1 *biy

L ]
SE OE S2 02 5101 § 0@

.saxn

: LA™
» 2

. 252 y st

« 38 . v

» ¥201 loa
€l

o _.!. =

v LOE

.2/8L o)
4

te

L
SE 06 52 02 ST B1 §
—— r—

2.5
* 320
= 8902
« 360%
S

m 52

OF

o C oe

]
SC OE SP 2SI ots ¢

ro

i

01

11

02

|52

0L

-SE

(AowW) N

(AW} H

(A®W) #

*y aunbiy



B, 11 eqp Mt AIRIS Fsesh o sonyes o pue y dbeuony

NidS Nid$
AT 31 ¥t 01 9 2
SR et e et 1 I']tlﬂlrl..}q i
{
w A
. I
L . 3 .
- [} < Lt €L
-» \\
F
]
o ’ - 02 .A - \\ ~ vt
)
I+ =R XA o 4 st
I ) SR VR W
B e w1 S S e S e W1
¢t
7
-~ ER D o R .\.\ -1 9
A\ )
~
64
A1 - < 8 &
'
- - oz - -4 Ul
5]
i,., °1 .,
T e M Uit Ry R R e s Y 11

<H>

(Aep)

<>

'y

8anbHy

31 tegy YL WTELS Ssiad JO Sanyen | pue y dbeasay g ‘6.

Nid$
vk vy TT 8L ri O § 2
1 T T 4
R
[
>
L -4 ¢
T v A
', T [~ T YT T T e o
L 1s V _ :
i - /' 4
~ 13 13
1 on 3 651 es} t h
s / t3
- 4 { A
/ ooy
t !
t T - it i
A
. - + S
[ A\ P t
i pe '
T -1 2}
{ WS IVURY TSPy ISR IORUUIN I ST SO Y | S R T Y SR S T T W Y
01 UL 3101 LSah 4O SBNEA Y pue 2 abeadny § “ta:
Nigs NIgS
3 ¥t 0L 9 ¢ i 71 OL 9 T
LEN Sa e st sl R 14 A S It SRS By e
— > - -4 ¢
T f
N . : 4 ¢ < | t >
; 1t ! x
i P - * = 1)
- - _ e Vv
, z -
- T 2 {~
e 3 7
/ - 7/ - oz
et TS EESUE JOVRS S B ¥ | [N R VRN SO0 QDR PU— -
s ‘¢ 2Jn0ty
<« *
oe

307




