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Measurement of " Au p~-Decay Half-Life
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Abstract; The "* Au@Au sample was produced via " Au(n,y)'"® Au reaction. The rela-
tive activities of 412 keV characteristic y-ray from the "* Au@ Au sample were measured
at room temperature T=293 K and low temperature T =12 K, alternately. The g -
decay half-life of "* Au in Au metallic environment was observed to be longer by (0. 4+
0.7)% at T=293 K and by (4. 040.7) % when the metal was cooled to T= 12 K, both
compared to the literature value of T,,, = (2. 694 340. 000 8) d. The result is consistent
qualitatively with, but clearly lower than, the prediction of the Debye plasma model.
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Fig. 2 vy-ray spectra near 412 keV
obtained over a running time of 1 h

195 Au@ A B i B 768 Sk LIS 8500 3 5

19 Au@ Au B i BGE S5 19 4 IR 1%

a

b

3 BIESMRER

SEE AR T T=293 K f1 T=12 K [}
EAE 2, A= Ajexp(—1rln 2/T ), Xl
AT " BLA R BIARRNRE T Au 1925
WICEL3) . 3 H i ke 4 oy AR A SR v 45 Y
5 WA E AE AH R W0 G5 16 BE R Au 1 32 AR
HIEE

/s !

~N N D (g
201 RS
I I

1 1
0 40 80 120
1034/s

. .
160 200

B3 293 K(a) 12 K(b) W)@ Au '™ Au i) 5728 i £
Fig. 3 Decay curves of ' Au decay in metal Au at T=293 K (a) and T=12 K (b)
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Table 1 Results of '*® Au half-life
Fedh EEW(T=293 KD/d|| #£5 2EE(T=12 K)/d
1 2.69840.022 4 2.81740.023
2 2.669+0.017 5 2.755+0.035
3 2.73040.013 6 2.83040. 050
(2.706+0.019) (2.802-0.020)
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