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Allowed Nuclear Beta Decay
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Superallowed Beta Decay
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Corrections

Isospin Breaking Corrections
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Calculate
1. Inner Radiative Corrections A%
2. Outer Radiative Corrections dp

3. Isospin Breaking Corrections dq
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o |V,q = 0.97378 £ 0.00027 from Superallowed Beta Decay
o |Vus| = 0.2200 + 0.0026 from PDG2004

o |V,;| = 0.00367 + 0.00047 from PDG2004

V|2 = |V,g|2 + |Vius|2 + |V,|2 = 0.9966 + 0.0014



e Use only the two most recent |V,s| measurements

o V|2 = |Vyal?® + [Vus|? + | V|2 = 0.9993 £ 0.0012
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Fig. 1. The (fi); =l + AR = 80 AR being the overall
radiative correction as defined in Ref. [2] and 8¢ the nuclear
mismaich following Ormand and Brown [8]. (). s defined at
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Fig. 2. The (f); = fi(1 + A™)1 — 8cv), A" being the overall
radiative correction as defined in Bef. [2] and 8¢ the fucruation
of the mismatch from a smoocth hne through the d. of Fig. 1.

(f1):; is defined at £y =0.5.
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10.
Experiment 1: Measurement of R = L{ Ci1022keV)

Y (10C:718 keV)

18(p, n)10C

Y (10B:1022 keV)

Experiment 2: Measurement of e = Y (10B:718 keV)

0B (p, p)IOB(17T,2.15 MeV)
Experiment 3. Measurement of Y (2 x 511 keV)
19F(|o,n)19Ne, 58 Ge

Result:
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W

511 keV SCA

) N(2X511)

Fake Pileup Circuit: N(2 x 511 keV) = (r5111)(r5117F)
Amplifier Circuit: Y (2 x 511 keV) = (r511T7)(r51174)
Y(2 x 511 KkeV) T4
= = const.

N(2 x 511 keV) 7p



2 x 511 keV Pileup

Method Correction
19Ne -3.34(6)%
68Ge -3.37(3)%




10*

414 keV—,

511 keV
/

— 718 keV

—1022 keV

e

0

500 1000

1500 2000 2500 3000 3500 4000

Energy [ADC Channels]




_ 1022 keV

N\

500

1000

1500 2000 2500 3000 3500 4000

Energy [ADC Channels]




7000

6000

5000

4000

3000

2000

1000

10°

£ 158.5 ns

- —

:lj\L ! J/\L ! J/\l .J.\| | |,/L| VAVEEEAN YA
6000 7000 8000 9000 10000

AT [TDC Channels]



Correction
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GAMMASPHERE has 110 Ge Detectors

8 detectors were missing

2 detectors were removed from the analysis for having unstable time peaks

2 detectors were removed from the analysis for having bad energy peak positions

2 detectors were removed from the analysis for having bad energy peak shapes

12 detectors removed from the analysis for having broad energy peaks

1 detector removed from the analysis for having bad pile-up rejection

This analysis uses 83 Ge Detectors
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Full Widths (718 keV Peak)
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Correction Size Affects

Accidental Coincidences -1.753(9)% Efficiency

Compton Background -0.491(2)%  Efficiency
Double Escape Peak -0.036(4)% Efficiency
Kinematic Shift -0.002(12)% Efficiency
2 x 511 keV Pileup -3.37(3)% B Decay
Summing -0.032(3)% Efficiency

+0.44(4)% B Decay

R = (1.4641 4 0.001344 & 0.00044,5) x 10772
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| Pre-Beam Background Run (2001-09-04 17:35:11 to 2001-09-05 14:31:07) I
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Parameters of 1022 keV Background
e Energy: 1021.0keV < E, < 1022.4 keV (most likely region)

e Energy: 1020.3 keV < Ey < 1022.8 keV (very conservative
region)

e Short Component: t1 = 10 hours
2

e Long Component: t1 > 3 days
2



1022 keV Background
e 120Sh (1023.3 + 0.4 keV) unlikely
e Candidate search at http://www.nndc.bnl.gov/
e Candidate search at http://ie.1lbl.gov/
e Escape peak unlikely (no peak at 1022 + 511 keV)

o %4Cu (t; = 12.7h) is a likely candidate for the short compo-
2
nent
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| Background Count Evolution |
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Work in Progress (Preliminary and Incomplete)

Correction Size Affects
Accidental Coincidences -1.753(9)% Efficiency
Compton Background -0.491(2)% Efficiency
Double Escape Peak -0.036(4)%  Efficiency
Kinematic Shift -0.002(12)% Efficiency
2 x 511 keV Pileup -3.37(3)% 8 Decay
Summing -0.032(3)% Efficiency
+0.44(4)% B Decay
1022 keV Background -0.13(2)% B Decay

BR = (1.4622 £ 0.0014 s + 0.0004 55 £ 0.00X Xppgdsyst) X 1072



Branching Ratio

Measurement

(1.465 4+ 0.014) x 102

(1.473 £ 0.007) x 102

(1.465 4+ 0.009) x 102
(1.4625 4+ 0.0025) x 102
(1.4665 + 0.0038) x 102
(1.4621 + 0.0014) x 102

Robinson 1972
Nagai 1991
Kroupa 1991
Savard 1995
Fujikawa 1999
Preliminary Result



