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This proposal is for the second of two experiments to
test whether the “-band” in 152Yb is actually a triaxial-
superdeformed band.

The first experiment has been approved:

INTC-P-708

Coulomb Excitation and RDDS measurement of a Triaxial
Superdeformed “B-band” in %2Yb
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Physics Motivation:

Studying the origin of 0, bands in mass 160 region

B vibrations?
shape coexistence?
“pairing isomers” — “second vacuum”?
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The vibrating nucleus

Vibrating Liquid drop
The Bohr Hamiltonian

H= gl oz = B = & e " §indy —
18 Blsindy dy o F Gy
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In reality:
Complicated Potential
Energy Surfaces

The Bohr Hamiltonian

! 0 el
H = — — — 3 — + sindy —
18] |8 ap 5 a5 Blsindy ay o7 Gy
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Re-cast Bohr Hamiltonian: 5 Dimensional Collective
Hamiltonian

~

H = Avih + Tmt + Vcall
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T. Niksic et al PRC 79, 034303 (2009)
Z.P. Li et al., PRC 79, 054301 (2009)
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N=92

Calculated Energies
(lines) compared to
experiment (points)
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Superdeformed triaxial bands in 93165y
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GOSIA Calculation: Coulomb Excitation of 162Yb

92M0(152Yb,162Yb)
4.1 MeV/A, 24 hrs beamtime, 5x10° pps, 1 mgi-'a::m2
'%2yp detected between 18° and 35°

le+7

—— "Beta" Band
——— Ground Band

o6 GammaBand |-

p-y counts, summed over all decays per level
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Statistics: Coulomb Excitation of 162Yb “B3 -band”

B
Calculated branching ratioss= *P (213)f %iB (i) =102
o «:-/
@ s
g 1 ‘3/28
Table 1. Estimated y-ray vields, assuming constant efficiency (7%) and 1 day of beam Eme, for transitions
depopulating the B-band of '*Yb. “Clean” transitions are highlighted.
IMY]J
Level | Transition | Ey Experimental p-y yield il
(keV) y-branching 1 mg/cm’ Mo N
5 x10° pps PGPS
0g 0p—2; 839 100 13000 S
2 2550, 1130 100 7600
25—2, 963 74 5300 I,
254 643 50 4000 | 5T
4g 452, 1176 100 12000 a_e—
4p—2p T
454 856 8 960 L CToER
66 6p—4; 1160 100 6360 B R
6545 304 68 4320 S
6p—01 - gz -
85 8p—61 1061 31 740 Bl =
8p—65 339 44 1060 aq_ﬁgﬁ
858 540 44 1060 BRI
85—6, 412 100 2400 g
1 \g —
5 8a, | 5.3 x10~*
P, x ESB(E2) \
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B - decay of ®2Lu into 1%%Yb

Determine branching ratios at 43 and 23 levels
To get in-band B(E2)’s of 213 and 124 keV

transitions
P, < E;B(E2) B(E2) « Q? Q; x 3

Ptzzpyi-l_Pei

82yb Too weak to be populated in

Easily seen in Coulomb
Coulomb Excitation

Excitation

g9z 3+
5;(05
ground band 'B—band" y—band
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Success of experiment depends on 1°2Lu beam intensity.
Lol 268 was approved to determine yields of 12Lu

Ran together with Lol 278 in which Tm yields were measured
Unfortunately, target “failed” before Lu yields were measured

By then Tm yields
had dropped a
factor of 10. The
measured yield of
162| y was

~ 5e3 pps/uC

Implies ~ 10° pps
is possible
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ISOLDE Tm yield measurements with Ta LIST target unit

108
& Measured Tm yields 2023
* T yields extrapolation

105 &  Measured Tm yields 2024
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Fioure. 4. ISOLDE Tm yield measurements with Ta LIST targer unit.
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Analysis of [f-decay spectra from IDS (Lol268)

162Tm beam 18 minutes

IIIII

Again conclude ¢?Lu
beam is 2 orders of
magnitude weaker than
162Tm beam
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Look for 124 and 213 in coincidence mode

ground band

Assuming 10° pps and using intensities of McCutchan 2004 &
calculated branching ratios, Majola (2019), 12 clovers :
Estimated number of coincidence counts in 9 shifts

« 213 11000 +/-400
125 2300 +/-400
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TAC question: What if beam is only 10% pps?

(Sintering of the target happened after 2-3 days of operation)

Reduce counts by a factor of 10:

Peak Bkgd. (Bkgd)Y? %uncert.

213 1100 7500 +/- 90 10%
125 230 7500 +/- 90 40%

Conclude only 213 intensity will be obtained.

But remember 9 shifts = 3 days of operation
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Summary of beamtime request °?Lu decay

* 9shifts
e 12 clovers
e SPEDE
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Thank You
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