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Transverse Momentum Distributions

Table of TMD PDFs
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Transverse Momentum Distributions

Table of TMD PDFs
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Transverse Momentum Distributions

Fierz decomposition of quark-quark correlator contalns
additional terms than the leading twist distributions
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Transverse Momentum Distributions

Unpolarized gluon inside unpolarized hadron
Ismail Soudi @ Linearly polarized gluon inside unpolarized hadron I4



Transverse Momentum Distributions

Gluon correlator <:>
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Transverse Momentum Distributions

Gluon correlator <:>
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Transverse Momentum Distributions

Gluon correlator <:>

2x Ry Lt

Unpolarized + Boer-Mulders/Collins

(suriion. )

p 2 @
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sk 1
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0, , f°(x,k)+0, hlg(x k)
2.X [27*2 I

~29 12

The Boer-Mulders/Collins flips helicity between amplitude
and conjugate

Unpolarized gluon inside unpolarized hadron
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Spin-helicity formalism

Polarization sum Spin-Helicity flips
A A A
Z — T S Z € 7 T 8w
1A
M x e? M x e P M x eM? M x e hP
2
Phases drop-out of |.Z| |%|2 x cos(¢)

Only Maximum Helicity
Violating (MHV) Amps are
relevant
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Transverse Momentum Distributions
(narihr o)

~29 12
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Unpolarized gluon inside unpolarized hadron
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Transverse Momentum Distributions
(narihr o)

5/11,/12fg(x, k )+5}‘1,_)‘2 2M2 hlg(x, kJ_)

1
dPeli(k)e’ (k) = —
e (k)eg (k) = —

The Boer-Mulders/Collins flips helicity
between amplitude and conjugate

Requires two flips for unpolarized pion
production

Unpolarized gluon inside unpolarized hadron
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Transverse Momentum Distributions
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Spin-helicity formalism
Matrix element for BM®C Naturally contains asymmetries
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Spin-helicity formalism

Matrix element for BM®BM Naturally contains asymmetries

BM&®BM 1(1 2 1(1 2 102770
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Spin Independent

TMD matrix element contains angular correlations as well
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Anisotropies 1n Drell-Yann

Distribution
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v Azimuthal Anisotropies

v, = 14 0.25 cos(nb)

0

Azimuthal momentum correlated
with soft bulk (event plane)

anN x 1+ Z 2v,cos[n(¢p —,)]
d¢ 1
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TMD Scattering

Initial State Final State

P.
P
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p-p Results
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p-p Results
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p-p Results
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-p Results
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Angular Distribution A¢ = b, — by

Spin Independent BM ® C
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Angular Distribution A¢p =g,

Spin Independent BM® C Spin Independent
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Preliminary results
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Preliminary results
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Conclusion

e High-p, azimuthal correlations can be

explained using TMD PDF/FF

e Heavy-1o0on studies provide a new

approach to understand (T-
TMDs

e Include qg¢<—dag / qgq<—dq:
at higher p-

e Beyond the AY° = Compute Spin-

dependent rescattering 1in
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Centrality
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TMD Sca t ter i n g Initial State Final State

In hadronic C.M.:
Due to momentum conservation

= Direction of bulk given by ﬁT
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kT Dist
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Transverse Momentum Distributions
For unpolarized hadrons (

= Gluon correlator
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Transverse Momentum Distributions

For unpolarized hadrons

= GLluon correkfior
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