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Theory

Nucleon structure: beyond valence quarks
Strange vector form factors: G§ 5,(Q?)
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For the proton:
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A4 = axial vector (small at forward scattering angles).
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/T APPEXINRSEE 0
Source of Error 441998 ﬁﬁzlm
Statistics 133% |72%
Polarization 70 % 32%
@Q? Determination | 1.8 % 1.8 %
Backgrounds 0.6 % 0.6 %

1998: A = (14.7+2.2) x 10°°
1999: A= (151+1.3)x10°°
Combined: A= (15.0x1.1) x 1078

Form Factor ﬂ:TA

G% 4%

G% | 3%
n 2%

£ + 0.392G4,; = 0.025 + 0.020 + 0.014

K.A. Aniol et ol., PRL 82(1999)10806

QA. Aniol et al,, Phys. Lett. B509(2001)211 /
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 HAPPEX prown) and *He
e JLab, Hall A

e Use HRS (3.7 msrx2) & septum magnets — § = 6°
e (Q%) =0.1 (GeV/c)® [Bo =32 GeV]

e 100 A, 80% polarization, 30 ms helicity-flip

Polarimetry: Hall A Moller & Compton (2%)

Integrating; total absorption Cerenkov counters

HAPPEX II | ‘He
Rate/arm 65 MHz 11.9 MHz
{A) 1.63 ppm 8.43 ppm
§A/A 5.4% 3.0%
Backgrounds (64/4) | 0.75% 0.2%
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‘He(¥,€') : 07 = 0t

—» charge scattering only - no G§,, G’ﬁ

_ GrMj . 2 G ()
A= GRer (4sin’ Ow + 21 ey )
2
~ %%’:’r%r (4sin® Ow + 2p,7)

for v small; here, = = 0.03
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Spin-orbit effects:
(from D-state admixture in “He ground state)
negligible

[Musolf & Donnelly Phys. Lett. B318 263, (1993)]

Meson Exchange Currents:
eg. < p|syuslm >
@ Q% =0.1GeV%: < 1% of G}

. @ Q% = 0.6 GeV?: can be large

[Musclf, Schivailla & Donnelly Phys. Rev. © 50, 2173 {1994)]

Isospin mixing: << 1%
[Mamavatarm, Hadjimichael, & Donnelly Phys. Rev. C 80, 1174

(1994))

Vector weak radiative corrections:
order 1% effects
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" Eror Budget- HAPPEX T

Source of Error a4 (%)
Polarization 2.0
Radiative Corrections (mainly G%) | 1.0
Backgrounds 0.75

Q? Determination 0.6
Beam Systematics 0.2

L 1.4
Total Systematic Error 2.8
Statistics 4.6

Total Experimental Error 5.4

Measure 05 + [ipfts to = 0.31

in 700 hours




Source of Error 44 (%)
Polarization 2.0
Q? Determination 0.3
Finite Acceptance 0.3
Beam Systematics 0.2
Backgrounds 0.2
Total Systematic Error 2.1
Statistics 2.2
Total Experimental Error | 3.0

Measure pg to + 0.5
in 700 hours










