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What can be measured ?
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Precision Goals

— 0.0022 [ : ——
0978 1 2 0.002" =
7 £|2 4908 (1 ﬂ} 8eC E 0.0018 <. o] PG e =
(i 0.976 L o C .
Tn(1 + 3 o006 s
" ( g';l } 0t — ot __ 0.0014
2007 < E =
Marciano & Sirlin (2006) = 0974 T | 2 0.0012 E
Czarnecki, Marciano, & Sirlin (2004) Men denhallé ";j 0.001E" pERKEO Il (2012) E
0.072 | : 0.0008 T —
et al. (2013? i 0.0006 :
0.97 | 0.0004 E
. L 0.0002*"" B
1.265 1.27 127 1.28 1.285 0 P R R SR PR
A=, X vl 0 0.2 0.4 0.6 0.8 1
AATAI[%]
0"—0" * 0.002 . — .
V220 =0.9742(2) :
n v Bauman, Erler, and
Vud — 0975 8(5)7 (1 6) g (2)RC 0001 T Ramsey-Musolf
A (2013)
=
+ + . = 0t
— [ EF |7 0t T iz %
|F.::r.|" | Iﬁ{-'rﬁ} T P T[r* — etv(y)]
. 0001 | . ., 1 B = Fr S oty
EBQM(;]{IH} f'.l.r'.lz ) ., Lt — ptv(y)]
J— _J‘ . _ L-\.
" fﬂ{.-r”} 1 + 31’12
Bhattacharya et al. (2012) 00 0001 ; 2001 200
ﬁﬁ-l.l.
UK *Updated 0* — 0* V4 : ].C. Hardy and I.S. Towner, PRC 91, 025501 (2015)



Precision Goals
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Overwhelming Message:

Aim for < 1073 precision
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‘a’ vs. ‘A recoil terms:

e-7e ANGULAR CORRELATION COEFFICIENT a

For a review of past experiments and plans for future measurements of the a parameter,
see WIETFELDT 05. In the Standard Model, 3 is related to A = gA_fgl_; by a = (1

— /\2) /(1 + 3)\2]; this assumes that g 4 and gy are real.

Gardner & Zhang (2001)

VALUE DOCUMENT 1D TECN COMMENT
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“B” Correlation and Fierz Term b,
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“B” Correlation and Fierz Term b,

proton asymmetry

Measure BP, Sjue, Wexler, and Young (in prep)

electron asymmetry

Integral Analysis:

Differential Analysis:
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Fierz Term b

K.P. Hickerson, Ph.D. thesis (2013)
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Global Fit - Theory Uncertainties
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Summary

Exciting time for neutron decay measurements of angular correlations

Should soon realize new experiments with ~10-3 precision
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Second-Class Currents (SCC): f;, g,

Poorlz known recoil-order matrix elements can mimic or obscure

Scalar and Tensor interactions !

(U )

niversality of gy, in 0* — 0

m,f;/ Mg, = —0.0011(13)

. lcow

J.C. Hardy and L.S. Towner, PRC 79, 055502 (2009)

~

4 Lattice QCD*: =0 — »+4v
fs/ 9v = 0.14(9)
9,/ 94 = 0.68(18)

\
g Mirror Transitions
Comparison of ft Values

\ |g2 | < 0.2

D.H. Wilkinson, EPJA 7,307 (2000)

\

f QCD Sum Rule Techniques

9,/ 9,4 = —0.0152(53)
1\ J

\

suppressed by m,/m_~ 0.05

S. Sasaki and T. Yamazaki, PRD 79, 074508 (2009)

H. Shiomi, Nucl. Phys. A 603, 281 (1996)

W & plaster UK * Tension with B.R. Holstein, PRD 26, 698 (1982): f,/f, = ¢,/ 4,
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