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Beta-Decay Spectroscopy

« Applications
— Nuclear Structure
— Nuclear Astrophysics
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Beta-Decay Detection Efficiency

* Two sets of orthogonal strips
DSSD with two gain ranges

 Correlate heavy ion energy
deposits to subsequent decay
events based upon timing and
position information

— Location: strip with maximum
energy deposition

—Time: timing difference between
\ lon and decay events within user-
\ specified window
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Beta-Decay Electron Detection Efficiency

* Previously, Beta Counting
System consisted of thin Si
DSSD

 Beta detection efficiency of
Si setup 35-40% at best

* Planar GeDSSD greatly
INncreases detection
efficiency

—Higher Z of Ge
—Greater thicknesses available

Prisciandaro, J. I. et al., Nucl. Instr. Meth. A, 505, 140 (2003)
Larson. N. et, al., Nucl. Instr. Meth. A, 727, 59 (2013).
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Beta-Gamma Summing

 High efficiency for low-energy

gamma-ray

- If a beta-decay electronand a > 1 mm
beta-delayed gamma-ray sof- > 2mm
deposit energy at the same  _ »
location at the same time, the 3 *-
energy depositions will sum g ¢
(beta-gamma summing) Y ouE

 Need techniques to separate -
gamma-rays from electrons L R I

Energy (keV)

Larson. N. et, al., Nucl. Instr. Meth. A, 727, 59 (2013).
S. Agostinelli, et al., Nucl. Instr. and Meth. A, 506, 250 (2003).
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Isotope Production
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Particle Identification
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Tripathi, Vandana., et al., Phys. Rev. Lett 111, 262501 (2013).
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Beta-Decay Detection Efficiency
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Larson. N. et, al., Nucl. Instr. Meth. A, 727, 59 (2013).
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Beta-Gamma Summing Algorithm

N

ion

F T o YA [ ag%)
National Science Foundation 5
@n Michigan State University ///’ vNA w |

luclear ly A

\
@ Nicole Larson, Slide 9

NSCL



°"Fe— °/Co

13(4) 5.02), (1/2) 2769.2

s e ik
Fe,, & S 3 O KE
26 41 B et 1%OF
Q,=9.4(5) MeV 3 2 : l2088.4 keV

13(4) 5.0(2), (3/2) 5% \_2760.6 i
24(6) 4.8(2 /2 = 2734. E
=2 _ ol 0
- 8= I of
<2 :-ﬁ.UI m .3/2) —r F_’FC' 18@ 5000 2050 '2100'E' ' '2(;53')' 5200 2250 2300
(ap] nergy (ke
o
L) =
<5 >58, (5/2) 5 & 8lg 1251,
TS
i B30
49(9) 5.03), (3/2) €<= 680.5
<24 >5.4 . (1/2) I < 491.6 496{33) ms
Ba <20%

<28 >5.4, (7/2) X 329(28) ms

. (%) log ft GTC

; X
27049 B

Pauwels, D., et al., Phys. Rev. C 79, 044309 (2009).
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1D Strip Spectra

Predicted: 288 counts
10+1%
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Algorithm Results

Predicted: 48+13 counts
17+1%

Counts/dkeV

Experiment: 3011 counts
11+4%
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Conclusion and Outlook

* Demonstrated beta-decay detection efficiency of
60%, with indications of increasing to 90%

* Demonstrated beta-gamma summing algorithm can
recover gamma-ray detection efficiency

* We look forward to future experimental campaigns
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