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TMDs

e Any confined quark must have transverse momentum

e Therefore, colinear PDFs cannot give the whole story

e Transverse momentum is related to L;

e There has been much recent work trying to understand
transverse momentum distributions (TMDs)
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e Imagine that the qq pair is created in a 3Po spin
state with vacuum quantum numbers JFP¢=0**

e Quark spins are opposite the orbital ang. mom. L=1

* Pion (with no spin) acquires transverse momentum

* This simple model breaks down if the fragmentation
string does not conserve J (i.e. if there are torques)
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Figure 3.34: M,,._~,,- The invariant mass distribution of two photons, one in EC and one ) TEC—VEC® .
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Pr measured using Moller Scattering
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uncertainty of the fits. The ordering of the kinematic bin index in this figure is reverse of
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Figure 5.21: Comparison of generated and reconstructed asymmetries as a function of P
for neutral pions.
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FIG. 1. g1/ f1 versus z for m° compared with CLAS inclusive
measurements [33]. The depolarization factor (Eq. 2 from

Ref. [16]) has been calculated assuming R = 0.1 for the ratio
of longitudinal to transverse photon cross sections.
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g1/f1 vs. Pt
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FIG. 2. The ratio g1/f1 versus Pr for 7° DSAs, compared
with calculations using the quantum statistical approach to
parton distributions [41, 42] (gray bands). The dashed, dot-
ted, and dash-dotted curves are calculations assuming assum-
ing that the g1 to fi transverse momentum width ratios are
0.40, 0.68, and 1.0, respectively, using a fixed width for f;
(0.25 GeV?) [44]. The yellow bands are experimental total
systematic errors.
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FIG. 3. sin 2¢, moments for Ay r plotted versus z (left) and
Pr (right) compared to previous CLAS measurements [16]
(which had limited 7° kinematics) and theory predictions
(gray band) [41, 42]. The yellow bands are experimental
total systematic errors.
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202 In summary, kinematic dependencies of single and dou-
203 Dle spin asymmetries for neutral pions have been mea-
204 sured in multidimensional bins over a wide kinematic
205 Tange in x and Pp using CLAS with a polarized proton
206 target. Measurements of the Pr-dependence of the dou-
207 ble spin asymmetry, performed for the first time for dif-
208 ferent x-bins, indicate the possibility of different average
200 transverse momenta for quarks aligned or anti-aligned
300 with the nucleon spin. A non-zero sin ¢ target single-
301 Spin asymmetry was measured for neutral pions with high
302 precision, indicating that the target SSA may be gener-
303 ated through the Sivers mechanism. A small sin 2¢; mo-
s ment of the target SSA is consistent with expectations of
30 Strong suppression of the Collins effect for neutral pions,
306 due to cancellation of roughly equal favored and unfa-
so7 vored Collins functions.
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Ran FebrL

d

EG1-DVCS Experiment

'y through September 2009

14NHs and “ND3 Targets

80% and 30% polarizations, respectively

Expt. Part Runs Target | Vertex | Beam Energy | Torus Current
Part-A 58799 - 59155 | NH3 | -58 cm 5.88 GeV +2250 A
Part-B 59456 - 60184 | NH; | -68 cm 5.95 GeV +2250 A

Part-C (a) | 60304 - 60565 | NDj3 | -68 cm 5.75 GeV +2250 A

Part-C (b) | 60566 - 60648 | NDj3 | -68 cm 5.75 GeV -2250 A
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