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Measurement of Double-Spin Asymmetries
onh a Transversely Polarized Proton Target in Semi-Inclusive DIS

Xiaodong Jiang (Rutgers University), Jan. 30, 2007.

*) reaction.

Goal: provide the first data of double-spin asymmetries A 1,7 through pT(é’, e'm

Extract u-quark transverse-momentum dependent parton distribution function gi'r(z, Q2).

e A non-vanishing double-spin asymmetry A 1,7 has never been established in SIDIS. Many models

predicted rather large asymmetries (5 ~ 10%).

e Anon-zero A7 arises from the quark transverse momentum dependent (TMD) parton distribution

g1T, which is a direct result of quark transverse motion (thus its angular momentum).

e This experiment will be the first one to discover a non-vanishing g17(, Q*)

e Request 25 days of 6 GeV beam in Hall C, using existing equipments in an identical setup as in

SANE and semi-SANE.



g17: Transverse momentum dependent parton distribution

A leading-twist k7 dependent distribution:

e Never been measured before. No clue on its size. g1 = 0 if quark angular momentum
L,=0.

e Linked through Lorentz invarience: g2(z) = — £ gy7(z).

e Some calculation expect a large asymmetry (Yuan, Gamberg).

e Positivity limit link g17 with fi.

e One expects g4 /g% behave like gi /g¢ ?

On the experiment side:

e One of the easiest SIDIS observable to measure at Jefferson Lab.

Will we have suprises on g1 ? What're our expectations on g1 to start with ?
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® Kotzinian et al, followed the Lorentz in-
variance relation.



PR07-015: Transverse Double-Spin Asymmetry in pT(é), 6’7T+)
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Use existing equipments in Hall C.

“Uhke |dentical setup as in SANE/semi-SANE.
® Two charge particle coincidence trigger.
® UVa/Hall-C polarized target.

e HMS;, at 14° as h-arm.
& pn = 2.3GeVic,z = 0.5.

o BigCal at 40° as e-arm.
|dentical detector configuration as in
SANE/semi-SANE.
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Phase Space Coverage one setup covers three z-bins:
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Azimuthal Angle Coverage: ¢pqdron @and @gpin

Phase Space of (e,e’ "), polar plots of O,, versus @, ... Phase Space of (e,e' 7t"), polar plots of O,, versus ¢,
15 & 15 15 15
10 10 10 -+ 10 F -+
5 ¢ 5 H E
¢.=f bED =l MEER o) i b
6 - : 6 F | g :
-5 K -5 K - =
-10 | —-10 [ -10 | -10
: | : | L x=0.206 L o =0.355
715 L L L L L 7"5 L L L L L 7"5 L L L L L 1 L 1 L L L L 7"5 L L L L I L il L L L L
10 10 —10 10 —10 0 10
15 g 15
10 10 F .
5 ¢ 5
¢6:ﬂ | o.=0 Cb@:j ¢.+=0
-5 K -5 K
-10 |- -10 -
L x=0533 L x=0533
71 5 L L L L — L il L L L L . " 5 L L L L — L il L L L L
—-10 0 10 —10 0 10
Green circle every 5 deg in O, Green circle every 5 deg in B,



¢C’ollins — gbh + QSS and ¢Sive'rs — gbh — QbS

Phase Space, polar plots of O, versus @00+ Pepin Phase Space, polar plots of G, versus @, 50— Pepin
5 15 & —— 15 & 15 &
- 10 |- 0 -+ \ 0 F s
¢ 5 5 H =
i =0 d=f =0 b =F i
E 6 F 6 F
- -5 -5 & -
- —-10 |- -10 |- -
8 : : L o =0.355
L 7"5 L 7"5 L L L L L - L L L

-10 -10 0 10

5 15
= N ) 10 F /
i 5 ¢
H80 O 0 fb@:ﬂ b EO
} -5 }
P / 10 | =
E\ | \\ ‘\X\VZJ, 5L3f3\ \,\ [ 15 E‘ | \\ ‘\X\ﬁ, 5?3;)\ I

-10 0 10 —10 0 10

Green circle every 5 deg in O, Green circle every 5 deg in B,



Beam Time Request: 25 days

One setting, nothing changes.

Beam on polarized NH3 target 500 hour
Target overhead, Moller runs
and 12Ctarget runs. 100 hour
Total Time Request 600 (25 days)
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Extract u-quark g7 / f1 and Compared with Expectations
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® Be the first to establish a non-vanishing g1 7.

-0.05 -

13



... and Compared with Expectations
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