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Experimental Setup

Reaction: °?Mo(’8Kr, 3pn)1%°Re
Eicam=380 MeV/u
Accelerator: K130 cyclotron at the University of Jyvaskyla
Target: 0.6-mg/cm? °?Mo with 1-mg/cm? Ta support
DPUNS Plunger: 1-mg/cm? Mg degrader with the distances of 5, 100,
200, 500, 1000, 2000, 3000, 5000, 8000um
Setup: JUROGAM l1(24 clovers + 15 tapered phase |) Germanium
RITU(Recoll lon Transport Unit) gas-filled recoil seperator
GREAT(Gamma Recoil Electron Alpha Tagging) Spectrometer
MWPC
Si PIN diode detectors
DSSD: 120x + 80y
3 clovers + planar(24x + 12y) in FP
Total photopeak efficiency: 4.2% at 1.3 MeV
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The Known Excited States
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FIG. 8. Tentative level structure of '“Re deduced from the
a-decay study of 7Ir.

5.951 MeV

B. Hadinia, et al, PRC 76, 044312 (2007)



170
r

5.951 MeV

/ 6.007 MeV
(7+

x+175 keV | \ o
175 53 6.053 MeV 7
x+122 keV - | ! { (8) ’
(6.121 MeV)
69 122 -
x+75keV__________|% _____ k\63
53 T‘Ls (9’})166
keV { 79y R
e (&)

FIG. 8. Tentative level structure of '""Re deduced from the

a-decay study of "Ir.

(2)
(14%) |
|
(423)
773 7 (13%)
X 350
121 1 705
355
672 7 y
. 317
(10D vy { 584
sy 247
1264 (7%

~7" Level scheme of 1%6Re

(1)
(187)
/
358
a7 ( 734
376
714 y de6n
338
SRIDEE | 691
353
649 (147)
206
(137) vy 597
301
526§ i (12°)
Dy 3 43
Ly 22 _
(333) (107)
CHI | ‘if1121
I 34,
68 f47)_?-§“¢




2)
(144
(433)
773 (13%)

350
705

355
672 arh
317
(10M) + (
2

(124

584

514 6]—Li Cap)

a7

(157)

(137)

&) 247 477{1
]26110 176 0D 68 (47 358¢
REEDE = =T

120p g g 5|
100 2% = R
oL =% = |
| oo
60r |/
40
20
%
= 0 I‘
3 .
600+ 2 5
U i /% ™
[a"4 Vo) —
oo 7S e 5| F
200} \/
T )\
100 | 300

(a)

&
i .Ilmll s Vol il 1 1 L
500 700 900

E7 (keV)




2.5

2.0

1.5

DCO

1.0

0.5

0

100 200 300 400 500 600 700 800
E (keV)




Single—particle Energy (MeV)

\Proton single particle levels : Universal Woods—Saxon potential
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\Neutron single particle levels : Universal Woods—Saxon potential

3P12]
2fe)

3Pz

1113

-10-
Lhg,
2072 [

1/2[521]

/’

5/2523] .-~

=127

Single—particle Energy (MeV)

14 . l : l . /i/'.\\r . _=l-~/:~|~:":::‘.'
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

B,



B(M1)/B(E2) [(1,/eb)’]

2 B Exp (a) band (1) Theo.
nh. . ®vi B(M1:I —1-1)
11/2 13/2 BE2T 51 9) =
- . ,®vhg, 12 TR SENR Y SN
5Qacos? (v + 30°) (I —1/2)2" I
% + (g1 — 9r)(V 121{251)(1ii‘z ) — (92 — gr)ia)®
* Semiclassical model of Donau and
Frauendorf
| , [ 1 A B ! A R 1 L1 . L. EX p .
B Exp . . . | (b) band (2) BMUI—1-1) 06971 EX(E2) 1 [#?V |
nd, . ®vi. ., including Ae Ceord ®vi B(E2:1—1-2) XNE3(MI)1+0 €2
' nh®vh,__including e’ 2" 132
nd__®vh
5/2 9/2
i 97,V 135
R97/2®Vh9/2
T ﬂh11/2®Vh9/2
[ 1 ] 1 ] ] ] f 1 ] 1 ]
9 10 11 12 13 14 15 16 17 18

Initial Spin | (%)



Y=B, sin(y+30)

Y=B, sin(y+30)

fj]“
30.4




S
A1
'\3\

WET{
‘ \

0 0.10.20.30.4

_——

0 0.10.20.30.4 0 0.10.20.30.4 0 0.10.20.30.4
X=[32 cos(y+30 ) X=[32 cos(y+30 ) X=[32 cos(y+30 )



—

%

\
S
o —d
N \\

Y=
=P
5 Sin(y+3
0)

7

9
\ e

2 .

L ]
“W\\Q{\\\\\l\\ Bl
g’/‘o’//// -
i \__/ %
N
= .
N

// /
7

/ 4;:"7

0
0.10.20
30 4

0010
Xo 10
_Bo Co. w
S(Y+230 '4
)
00102
x9[510.20
n COS(’Y+.30 )I4 - — —
O O:
gt 10
_B ) Co. w
S(Y+230 '4
)



e’ (MeV)

0.8
1.0}
1.2}
1.4]
16
1.8/
20}
22!
24|
26!

10

o = 0O =

RKR QXK

o -+ 0O =

0.20

0.25
ho (MeV)

0.30

0.35

Harris
Parameters:
Band 1
Jo=13 h*MeV1,
J,=64 h*MeV-3

Band 2
Jo=4 h*MeV1,
J,=85 h*'MeV3



\e\” (MeV)

\Quasineutron levels :— Universal Woods—Saxon potential
\N= 91, BETA2=0.168, BETA4=0.009, GAMMA= -1.6\°, IMODEL= 2, DELTAO= 0.000

1 .0 I —_u‘h""‘ha "-a--...___-___ = "'"“--_____ Q —_— —

e = = T e _ — — —
e, ~— -~ — —
T, ~ =~ ~ iy — —— - e
. ~ \-...__ — — e — e
..'-,_ . ~ -~ ~ T~ e e — _/‘."“_.-'
"-.._ ~ - -~ . = "'--..‘__;" A —_— __/ e _
~ ~ ~ -~ . L - = L — —_— —_—
@._ -~ ~ ~ -~ 7 T e
O 5 —— ~ ~—~ T S GERE
. < - P L N -
........... -\_ -"‘. ~— — —_ . = = —_— e e € e — = —
.......... ~

|A |13/2[660]1/2’ a :+1/2 ..................... c - - ____-‘;- -:_-":_-_ : :_ _--_-__ ..
O-07B: 11356601172, 0 =-1/2 .~ P s
-C |13/2[660]3/2, a :+1/2 _ it NI s —
_0.5- D: i13/2[660]3/3,.3_,..:';'1/2 T S . e ———— = _

-

‘,-". - - T e e
_1 0 - ot = - — Tt — - —_
N i -

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55
\A\w (MeV)



\e\” (MeV)

\Woods—Saxon Quasiproton levels : Universal Woods-Saxon potential
\Z=175, BETA2=0.168, BETA4=0.009, GAMMA= -1.6\°, IMODEL= 2, DELTAO= 0.000

| sewweroroooooay — — ——

1-5J="" . \‘\“ﬁ """""" —

(\r,\o) : solid=(+,+1/2), dotted=(+,-1/2), dot-dash=(-,+1/2), dashed=(-,-1/2)

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55
\A\w (MeV)



(1) (keV)

60

40

20

®  band (1)
e band (2)

8

9

1 12 13 14 15 16 17 18
I (7)

10 1



Zhang Y. H, et al, CPL 22, (2005) 2788

12 F 1?6Re_
<af t ~
N [ -

—12}F 15.5 i
10 1 10 15 20 25
4- -
| T i
1ol 14.5 ]

10 15 20 25
Spin (1)

Fig. 4. Behaviour of signature splitting S(I) versus [ for
band 1 and the whyy/3 ®113/2 bands in adjacent odd—odd

nuclei. The arrow indicates the signature inversion spin.
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FIG. 9. A compilation of sig-
nature inversion for the whg,
®uvij3p bands in A=160~180
mass region. The filled (opened)
symbols correspond to the levels
with favored signature a,=1 (un-
favored signature «,;~0). The ar-
rows indicate the signature cross-
ing spins. The data sources are
B Au [117, '°Ir [10,49], '"®1r
[5,50], '8%Tr [32], '"*Re [this
work], '7*Re [24], '"°Re [4], '"®Re
[4,25], '"%Ta [41,44], '"*Ta [51],
174Ta [13], '7Ta [34], '°Lu [52],
18y [53,54], 'Lu [43],
162,164Tm [13]’ 166Tm [55]



Conclusion

First identification of two collective bands In
odd-odd °®°Re

The configurations for the two bands have been
tentatively assigned and the deformation has
been predicted by TRS calculations

The backbending for band (1) may originate
from the i3, BC crossing

Signature splitting and inversion was found in
band (1), abnormal signature splitting was
found in band (2).



Conclusion

First identification of two collective bands in odd-odd
166Re

The configurations for the two bands have been
tentatively assigned and the deformation has been
predicted by TRS calculations

The backbending for band (1) may originate from the
I,5», BC crossing

Signature splitting observed in bands (1) and (2) In
agreement with TRS calc. (small triaxial deformation)
Signature inversion observed in band (2). This
phenomenon lacks consistent theoretical
interpretation!!!
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