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Target recoil

/./(e o) ¢ factors from B(E2) experiments
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Conflicting theoretical
predictions for 134.136Te

Differences stem from:

* the wave function
(— proton-neutron interactions)

o effective M1 operator

(— core polarization and meson
exchange; tensor term and
nucleon g factors: g,, g, and g,
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Confidence in RIV calibration

1. Extensive characterization and modeling
- see Stuchbery and Stone, PRC 76, 034307 (2007)

Static model _—

Model with fluctuations

Robust extrapolation
In region of interest
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2. Ab Initio Atomic Model - see poster by Xinfeng Chen et al.

- Calculations of hyperfine
flelds and atomic lifetimes

with GRASP2K 05—
(Multiconfiguration Dirac S S
FOCk COde) x 4 3 . .130T:GZ
04 A n < % 130Te G4
* »

* Monte Carlo evaluation of
the effect of atomic decays

g x tau (ps)
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Radioactive beam

~3days @ 107 pps
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Preliminary result from Hyball rings 2 and 3 (x2, = 1.02):
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* expect mainly ©t(g,,)? configuration

« shell model wavefunction: 95.8% n(g-,,)?

e sensitivity g factor to M1 operator (core polarization and meson exchange)

#=(9, + ) + (9, +39)s + g, [V, 8]

orbit Schmidt 69,=0; 69.=-1.68 Empirical
(69,=0.13; 6g.,=-1.55)

ds/, +1.917 +1.582 +1.540
U7/ +0.490 +0.677 +0.803
il T
QRPA & MCSM Shell Model PRC 65, 024316

cf. Brown et al PRC 71, 044317
00,~0.1; 89s~-2; g,~1.6

131Sh 7/2+ g.s. has g=0.826(3) (orbit dependent)
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134Te summary

. Analysis to be completed
. Have a result that tests theory

. Corrections to the M1 operator

are important, along with the
wavefunction

. RIV method works well for g(2*)

measurements on ~3 MeV/u
radioactive beams of heavy nuclei
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From Mitch Allmond et al.

New B(E2) values in Sn isotopes

- Improved precision
e Confirms ENSDF

* Drop in B(E2) at N=66

* No dip at N=66

What about g factors?

19



W(phi)

x-‘..:

Australian
& National

sy University

124Sn angular correlations

3 MeV/u 124Sn on 12C
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3 MeV/u 1265n on 12C

Radioactive beam
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1. Good agreement with
previous measurements
(Transient Field)

2. Better precision for
PRELIMINARY radioactive beam 126Sn
than transient field
(Kumbartzki et al)

3. 12145n have 1 ~ 0.5 ps

Amazing !
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RIV g factors in Sn isotopes

. g(2*) >0 for N =62,64

. Like B(E2), g(2*) drops at

N=66

. g(2*)~0for66 <N <72
. g(2*) <0 forN>74

. dipat N =70??
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g(Schmidt) 82 82 82 82
-0.348  ——— hyqp — h1p —ee hyqp —%% hyqp
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For N =62,64: g, neutron gives positive g(2*)
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For N> 72: h,, neutron gives negative g(2+)
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For N = 66 -70 competing configurations give g(2*) ~ 0
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1. Trends in B(E2) and g factor
reflect orbit occupation

2. g(2%) is very sensitive to fine
details of the wavefunction
for N=66-70

3. Need precise transient-field
g-factor measurements on
118,1205n (stable)

4. Future RIB measurements
toward 19°0Sn? Feasibility
demonstrated.
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RIV g factor measurements well proved for A~130 radioactive beams with 2* lifetimes
of a few picoseconds

1. Time differential (plunger) measurements
* Yale group (Volker Werner et al.) A~100 stable beams
 Low-Z RIBs & H-like ions
Method proposed :AES, Paul Mantica, Anna Wilson PRC 71, 047302
Test @ Orsay in November: Georgi Georgiev, Deyan Yordinov, AES

2. Ab initio modeling & atomic effects in lower-Z ions
 N.J. Stone et al Hyperfine Interact. 197, 29 (2010)
« Xinfeng Chen — poster ** great progress**

3. Lower-Z semimagic nuclei:
* Niisotopes NSCL LOI, Paul Mantica and AES (200 MeV Ni+Ag = v/c ~ 7.6%
= N-like ions & larger hyperfine fields than seen here)

4. g factors of s.p. levels via transfer reactions? 133Sn, 135Te, 137Xe, 299Pb
e angular correlations — can we go beyond spin assignments to g factors?
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