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»Z=28 N=50 shell closures

» Observed shell evolution

e ~N >Pr0_gen|tors of r-process
nuclei
S 4_) Doubly magic Courtesy of F. Montes

Possible Pn measurements:

@ Extend to 8283Zn, 8586G, 88Ge, 89Ge, 89As, *4Se and
%Br

& Progenitor of Sr.Y, Zr abundances (disentangle main
r-process and LEPP)

& Nuclear physics in solid basis in the A=80-95 region
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Measuring right now!!




D)ay spectmsgapy of 3°Ga—
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level scheme
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J. Winger et al., PRC 81, 044303 (2010)



Summary ofSLZW

/ | Shell model calculations

| (N3LO) without invoking

® SM shell quenching
s 10" P.=12(4)% (7.5(3)%~>30(13)%)
15 B ] g.S. N *B. Pfeiffer et al., Prog. Nucl. Energy 41, 39 (2002).

*P.Hosmer et al., PRC 82, 025806 (2010)
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‘Decay spectroscopy-of _——
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‘Decay spectroscopy-of #3Zn—=
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- Calculation of Zn half-lives—=

0,1 -

0,01

am ¥

Zn beta-decay

I.N. Borzov-011

DF3+CQRPA
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(blocking approx.)
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[ Courtesy of I.N. Borzov ]

P, values coming soon!
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*‘New LeRIBSS half-lives validate g.s(nfs/,) calculations

*Half-lives systematically faster than FRDM calculations



/Zn Isotopes half-lives and r-proc
/ undances *

[ Courtesy of R. Surman ]

F.R.D.M + gr. th.
Faster 82-85Zn
Slower 82-85Zn




N% detect LeRIBSS ’

Gamma calorimetry Neutron Detection

MTAS 3Hen VANDLE
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Gamow-Teller decay of neutron *
~rich nuclei
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(N,Z) | *Nuclei far from stability = High efficiency required

‘ *Neutron energies typically ~1 MeV - Low threshold
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~ VANDLE: Beta-n ' jon

Details
Full cylinder: r = 40cm

TOF for 1MeV neutron at 40cm is 29ns.
80 bars: (3cm)? x 60cm

Properties

Geometrical coverage: ~60%
Energy Range: 100keV - 2MeV
Low neutron threshold

Estimated neutron detection efficiency: ~20%

5/6/2011
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Energy calibration courtesy of I. Spassova & W.A. Peters
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Measuring W
" VANDLE detectors

4-coincidences, only
accepts muons in this

region l
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VANDLE etficiency =
“measurement at Ohio University

o aAn Ohio method:
S 27Al(d,n) Collimated and normalized
g 2’Al(d,n) beam
3% Detector out of n-beam
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* VANDLE efficlenty=

/

C. Sumithrarachchi et al., PRC 74, 024322(2006)
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Proof—of-prmW

m neutron emission @ OLTF

/-Online Test Facility ISOL production:

*HRIBF tandem 40 MeV protons on UC,
target

STOP \oMass resolving power AM/M~2000

J

START
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Peak identification @\%@

5 transitions

c=6%

@@ C. Sumithrarachchi et al., PRC 81, 014302
@ (2010)
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“Summary and outlook

IRIS 2 commission great success! Clean, high
guality data.

3 new half-lives of r-process relevant nuclei.

Continue exploring beta-decay of n-rich Ga, Ge, Sb
Ag isotopes. CARIBU role.

VANDLE's high efficiency and low threshold makes it
ideal for beta delayed neutron spectroscopy.



