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Even Hg systematics
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‘ Systematic study of mixing

@ As the intruder configuration decreases in
energy, mixing is expected to increase

@ Systematic study of even Hg
® € decay from high-spin Tl isomer

® Benchmark unperturbed normal
configuration

@ Mixing from:
> B(EZ) B(E2;7;J; — y¢Jg) = ;j; 1_ 1(’YfJf||Q2||f}’iJi>2.
>p(EO) 72
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ISAC-I and ISAC-II Facility

® 500 MeV
protons on an
UC, target

® 7 Tlisomer
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Centroid shift method

C1 = Tlevel_l_TO
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198Hg 2: mean lifetime

@ 10°F
= C START: 4" — 2" STOP: 2" — 0"
E |
c -
8 - START: 2" — 0" STOP: 4" — 2"
@)
AC = 86(3) ps
PRD(636-411)=19(7) ps
102 I Texp=35(4) ps
E T,=33.4(4) ps
10|||||||||||| ||||||||||IIIIIIIIIIIII "'1“
23000 23500 24000 24500 25000 25500 26000 26500 27000 . ‘ ‘ ‘

Time (ps)
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Neutron deficient Hg B(EZ:Z: — O]’) systematics
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* Literature(190-194): Esmaylzadeh et al 10.1103/PhysRevC.98.014313 (2018)

* Literature: NNDC

* IBM-CM:J. E. Garcia-Ramos and K. Heyde Phys. Rev. C 89, 014306 (2014)

* IBM2: K. Nomura, R. Rodriguez-Guzman, and L. M. Robledo Phys. Rev. C 87, 064313 (2013)
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‘ Mixing in 2°°Hg from p“(EO)

® Extract mixing from
03 - 07

1027.13-K

[0 MIN

® qg° (EO/E2) previously
measured

® From decay of 2°°TI(2")

1029.21-K

100 =

COUNTS PER

® 1(03)=8(4) ps in 20°Hg ©F T

® p?(E0)=0.02(1) i
milliunits |

® Benchmark of no mixing 42600 42800 43000
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188Hg 23 p*(EO)
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® Electron spectroscopy seems to suggest pure M1
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188Hg 2+ p2(EO)

[
2

. | I 1 1 1 T I 1 T T 1 I T 1 1 1 I 1 1 T T I -
468-413 keV

252,50 ; 10°

[S—
[§]
I LI |

[S—
[a—
LI T

<
o

713"

Normalized Counts
o

<
oo

0.05%— I I_§ 2
O R I v T Rk g 1o
E 1y Mg IR T fﬁ} HEFEY T T 3

0.05F

o

Residuals

_0.]0- ] 1 T 1 | 1 1 1 1 ] 1 1 T ] 1 1 1 1 | 1

1 0.5 0 0.5 I _
cos(0) 6=0.44

® Angular firmly establish a significant M1/E2 mixing
® a(M1/E2) < a(M1)
@ Excess electrons must be EO component
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188Hg 2+ p2(EO)
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® Previous t(23) = 141(31) ps

® Newt(23) < 21 ps

® p?(E0)>0.98 milliunits for 23 — 27

® p?(E0) = 8.1(65)milliunits for 45 — 47

@ Strong mixing between normal and intruder configurations

Joshi et al Int. J. Mod. Phys. E 03, 757 (1994).
M. Siciliano et al. PRC 102, 014318 (2020) 15
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Summary

@ Systematic study of lifetimes for even neutron-
deficient Hg

® Increased precision for B(E2)
® Great agreement with IBM-CM
® Negligible mixing for 92200Hg
® Confirmed by low p%(EQ) in 20°Hg
® Large p?(EO) in 27 and 47 188Hg
» Strong mixing
® Other large EOin 2} — 27 and 43 — 47

» Mixing with higher energy structures may be
relevant
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Negative parity band

Negative partiy bandhead
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* Negative parity band interpreted as an oblate rotor + 2 quasiparticles
* One particle is occupying the nthy, ,, or vi,5, orbitals
* The other particle has low spin from the pf shell
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B(E2;7-—>5-)

194 -
Hg T1/2(7'I)
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Neutron deficient Hg B(E2:2 — 0]) systematics
e ® Negative parity band
F - ® Poor agreement with
e : 1 literature
T - ® No easy physical
i3 f! / interpretation
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‘ Joshi et al timing

Shift = Ztﬁ !«—
|

(X2 -x4)-€" . e (xy-x2)-e"

Ln (Counts/channel)

time (ps)

@® Gate on x-rays
® Lifetime from widening of time distribution
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‘ Electron spectroscopy
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198T[ (7+-2>3") internal decay
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PACES spectrum
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@ Electron spectroscopy '8Hg

A

22




B(E2;4+->2+)

Neutron deficient Hg B(E2:4: - 2:) systematics
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* Literature(190-194): Esmaylzadeh et al 10.1103/PhysRevC.98.014313 (2018)

* Literature: NNDC

* IBM-CM:J. E. Garcia-Ramos and K. Heyde Phys. Rev. C 89, 014306 (2014)

* IBM2: K. Nomura, R. Rodriguez-Guzman, and L. M. Robledo Phys. Rev. C 87, 064313 (2013)
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