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A Introduction

Collins effect: transversely polarized quarks generaterlgfit bias in fragmentation.
SiversSTFSOUOY [jdzr NJ AQ GNIWAAKNE S AYRIAYY 35S
A HERMES and COMAPSS results of SIDIS targespingdsymmetry.

A HERMES proton published results.
A COMPASS deuteron published results.
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reliminary results ofHe singlespin asymmetries §.

APreIiminary results oPHe doublespin asymmetries A
APreIiminary results ofHee,eQ 0 A y Of dza A-@Stic {edidn.
APreIiminary results oBHe,eQU0 Ay Of dza A BS { { !

A A possible polarized targ€irelkYan experiment at Fermi Lab after E906
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up-quarksfavor left (L, >0), downquarksfavor right (L,<0).
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Leading Twist Transverse Momentum  _, nycleon Spin
Dependent Parton Distributions (TMDsS) — Quark Spin

Quark polarization
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to accesgyuarktransversitydistributions X
A Transversityistribution ischiral-odd, not accessible through inclusive deep

Inelastic scattering. Need to be combined with anotbkiralodd object, i.e.
Collins fragmentation function.

Through target single spin asymmetry in senclusive DIS.
J.C. Collins, NPB 396, 161(1993).
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Collinsfrag. fun. can be accessed &te collisions.
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Sivers with transverse motion, quarks on one side of thacleonare moving
towardsthe probe while on the otheside are movingway from the probe.

Left and right are different.

uy (x,br)

q(x)
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Collins andSiverseffects can be separated
In semtinclusive deepnelastic scattering experiments

NT — N
Il y
AUT(¢h7¢S) T NT—I—N*L
o S (1 — Py 0y . 274(,,. Lh 2
ur X 7( Y) M, sin(¢y, + ¢s) €q hi(z) ®H1q (2, Py,)

2
y° . Pni . 1
+ Sr(l—y+ )= sin(éh = ¢5) - 3 €g fir' (2) ® Dig(n, FriL)

Collins effect (linked wittransversityh,) andSiverseffect (linked with TOdd distribution f.)
can be separate through the angular dependence of the asymmetries.
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HERMES: nemanishing Colling\ .on proton
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A Collins asymmetries are strongly dependent on the hadron flavor .
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COMPASZ006 small A on deuteron @+n)
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A Neutron SSA must have strofigvor dependence, in both Collins aSivers
(if COMPASS kinematics were the same as HERMES, neutron SSA would be exactly opposite to prot
A d-quark makes a large and opposite contribution compared-tpark.
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QuarkSiversdistributions
/ from HERMES Proton and COMPARSItron data

g Forbidden before 2008uarkSiverdistribution f;%(x, k;)

n) A Naive Todd, not allowed for collinear quarks. Transverse Mom. [Papon

distributions TMDs3.
A Imaginary piece of interferenceq:OTH L,=1 quark wave functions.
A Gauge invariance of QCD requiRisersunction to flip sign between semi
N"(l, I' h) inclusive DIS anBrellYan.
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, - To better constrain quarlSiversR A & i NJ& 6 dzi A

Target single spin asymmetry in semilusive DIS
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Smi-Inclusive DI$n a neutron

Neutron Proton:  u u d Notation: d = un,
2. 4 4 1
Ve é = d
eutron: dn, dp .
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n(e, e'w") is sensitive to d-quark. n(e, ') is more sensitive to u-quark.
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Thomas Jefferson National Accelerator Facility
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... Reciwulation e —————_
Newport News, Virginia. Aves (magnets) a2\
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45heV

injector

- g C,,«‘ experimental
T halls

1 :
Polarized
Souree

A 6 GeV polarized electron beam now,
will upgrade to 12 GeVin 2013.

A Continuous beam to three
experiment halls.
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Polarized \i/ e
3He Target |

e Beam Polarimetry
(Mgller + Compton)

6 GeV Xiaodong &ng, 20,



BigBiteSpectrometer ashe electronArm of the Coincidence

BigBite  Detector Stack

A dipole magnet (1.2 T). Large acceptance (64 mSr)
3 drift chambers , a preshower+scintillator+shower
package for trigger.




e-Arm BigBiteOpticsCalibration, momentum
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e-Arm B 0 BiteO ptl CS Carbon foil targets

5000

Calibration: angle and posItion, | s  reosvose

A Optics for both negative and positive chargasho- . T
particles have been done 20005
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