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strange quark contribution
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Why single nucleon system?

Current Status of h''J. . extraction
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Why HByPT? Why Near Threshold?

1) Chiral perturbation theory (xPT)— a low energy
effective field theory of QCD
a) Most general Lagrangian with the symmetry of QCD

b) Derivative and chiral expansion, expansion
Moy, P
ﬁx MN

2) Electroweak symmetries (SU(2)r, xU(1)) naturally
incorporated

parameter

3) Heavy baryon chiral perturbation theory (HBxPT)—
successful for low energy processes (p ~ ).

“Heavy baryon”— consistent power counting

.4.} Relafion Fo weson exclorge model (DPH)

DDH 25t XPT :
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PV Chiral Lagrangian

Non-leptonic LV (Kaplan & Savage, '93)

LrY = —a’ilﬂwprﬁ*n + h.e. 4+

-« = terms of higher derivatives or more powers of 7
fields |
(1) GrF: A,

h'.I'I'NN ""Tmax ].D_?

1) close to DDH’s “best guess”
(Desplanques, Donoghue & Holstein, '80)
2) QCD sum rules h'Y) . ~ 3 x 107
(Henley, Hwang, Kisslinger, '98)

3) SU(3) Skyrme model A ~ 0.8 — 1.3 x 107

(Meissner & Weigel, '99)
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Measuring huaw in Single w--e...v-ff:
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Measuring h'yy in 7p = nat
near the threshold

(JWC & X. Ji, "00) PRL Av—mppiax
Leading order (LO) HBYPT Results for unpolarized PC

cross section:
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Lower figure:
lower curve: E,=165 MeV, upper curve: F,=200 MeV
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Measuring h'{y in 7p — nat
near the threshold

PV diagrams:

XN %

(a) (c)

Helicity asymmetry:

_da(Ay = +1) —da(X, =—1)
 do(Ay = +1) +do(Xy, = 1)

Ay (w,0)

Low energy theorem at the threshold and chiral limit:

2 T e
Ay (W, 0) = Ll e )hﬁv

GAMN
1
= 0.52p80
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Experimental Considerations'

Shielding

Ionization
Chamber




What happens at higher energies?

1) Unknown PV A effects will contribute

ominated by E1 yNA coupling G (PV 7NA vertex
is higher order). G ~ 0.1A%,, by dimensional analysis.

bV
3) Assuming A dominance = A, ~ G ~ 0.1n%) .

4) HBxPT not vet directly applicable to the near A
resonance region = phenomenology study as an

estimation
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Photon helicity asymmetry
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In both figures:
Straight lines: threshold result

three curves: G = 0 (center), G ~ 0.1a%) TNN (upper) &
G ~ —U.Ihﬁm (lower)
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Conclusions

1) ¥p = nx™ in the threshold region— an excellent
candidate to measure hﬁ N (Otot ~ 100ub,

A, ~ 0.5:'1311.1- v at E, =200 MeV and backward angles).
~ 1000 hrs beam time at Hall A.

2) At higher energy the PV #NA E1 coupling G can be
. measured at ~ 90% (g4, ~ 230ub, A4, ~ U.Ihﬁw at
E. =300 MeV), while at backward angles hﬁ  still
dominates.




