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Outline

ePart 1: transversity from dihadron fragmentation functions

e Part 2 (brainstorming): analogies between dihadron
fragmentation functions and hadron-in-jet fragmentation
functions
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(Leading-twist) TMD dihadron FFs

(Pi X RT) s

Bianconi, Boffi, Jakob, Radici, hep-ph/9907475
Matevosyan et al., arXiv:1802.01578
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22t Red functions are T-odd
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In this situation, beside the transverse quark spin
(s7), we have two transverse vectors

One of them Is the parton transverse momentum,

requiring TM

factorization


http://arxiv.org/abs/hep-ph/9907475
http://arxiv.org/abs/arXiv:1802.01578

Collinear dihadron FFs

A.k.a. "Interference fragmentation function”

In this situation, beside the transverse quark spin,
we have only one transverse vector

The parton transverse momentum Is not involved
and collinear factorization can be used



TMD single-hadron FFs

In this situation, we have again only one transverse vector

since It I1s the parton transverse momentum, TMD
factorization Is required




The nicest application of DiFFs (so far)

DiFFs offer the possibility of accessing
transversity and tensor charge
In collinear tactorization



Semi-inclusive DIS
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Proton-proton collisions
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Possibility of a "global” extraction
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Unpolarized DiFFs (from MC])

Courtoy et al., P.R. D85 (12) 114023
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Interference DiFFs
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Dihadron transversity extraction

Radici, Bacchetta, arXiv:1802.05212
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http://arxiv.org/abs/arXiv:1802.05212

Tensor charge status
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Alexandrou et al., arXiv:1703.08788
Gupta et al., arXiv:1806.09006
Anselmino et al., arXiv:1303.3822
Kang et al., arXiv:1505.05589

Lin et al., arXiv:1710.09858

Radici et al., arXiv:1802.05212

At the moment, there I1s a clear tension between extractions

and lattice calculations
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To-do list

e Use new dihadron BELLE data to fit the unpolarized DiFFs
(currently derived from Monte Carlo generators]

e Refit interference fragmentation function
e Go from LO to NLO (one of Rodolfo’s requests...)

* Include new data when available (e.g., new 500 GeV STAR data)
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TMD single-hadron FFs

VWe cannot use proton-proton data in this case, due
to the breaking of TMD factorization
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But there I1s a way out...
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Hadron-in-jet FFs

Yuan, arXiv:0709.3272
see F. Ringer and Y. Makris’s talks

(ST XJi) - P, HH

In this case, a hybrid between TMD and collinear
factorization i1s needed, but the possible observables are
analogous to dihadron FFs.

20


http://arxiv.org/abs/arXiv:1707.00913

Dihadron and hadron-in-jet FFs

Transversity

N

oy & sin(gg — dg) f1(x,) ® hy(x,) ® Acyi_, 1y ® H(z,, cos 0, R?)

Bacchetta, Radici, hep-ph/0409174

Oyt X Sin(qu — ¢H) f1(xa) X hl(xb) X A%[,T_)ad X Hll hj(Zc, Zh,ji)

Kang, Prokudin, Ringer, Yuan, arXiv:1707.00913
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http://arxiv.org/abs/hep-ph/0409174

How can we further exploit
the analogy between
dihadron and hadron-in-et FFs?
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Application n.l

Hadron-in-jet FFs can be used to access the collinear
transversity iIn semi-inclusive DIS

R
Asin(gbR+ng) N hl(x) |Th| Hf(Z,COSQ,R%)
>IDIS f1(z) D1(z,cosb, R%.)

. 1 h .
Asin(qu—|—¢S) N hl(aj) zgﬂh Hl J(Zazhaji)

SIDIS

fl (CI}) D?J (Z7 Zhvjjz_)
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Application n. 2

From the knowledge of polarized gluon dihadron FFs, we can

iInfer something about polarized gluon hadron-in-jet FFs

gluon pol.
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HY

H? was called 5G*

p

Bacchetta, Radici, hep-ph/0409174

note that in this case they are not T-odd

gluon pol.
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http://arxiv.org/abs/hep-ph/0409174

Application n. 2

oyy ... + o8 — 2¢r ) f1(x,) R f1(x) ® Aby,, 4101 ® H'(2,, COS O, R?.) ® H(z,, cos Oy, R7,
Bacchetta, Radici, hep-ph/0409174

proton
proton

proton

proton
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Application n. 3

\We know subleading twist dihadron FFs, so we can infer
subleading twist hadron-in-jet FFs

quark pol. quark pol.
U L T U L T
D | G| E, H D gt g g

Bacchetta, Radici, hep-ph/0311173
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http://arxiv.org/abs/hep-ph/0311173

Application n. 3

Scalar-charge distribution

see, e.q., Pasquini, Rodini, arXiv:1806.70932
and references therein

M M G
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07y X SIn ¢H§ [x e(x) Hllhj (Z, Zh,ji) +

Z
Bacchetta, Radici, hep-ph/0311173
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http://arxiv.org/abs/hep-ph/0311173

Application n. 4

We can introduce dihadron-in-et FFs

quark

jet
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Application n. 4

We can introduce dihadron-in-et FFs

quark pol.

U L T

D%hj Gluhj Hl<z2hj7 H1J_2hj
gluon pol.

U | o 1

D%hj Gluhj H1<z2hj7 H1J_2hj

The nice feature Is that we obtain functions that are sensitive

to parton helicity
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Expected asymmetry

Helicity distribution
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Application n. ?

This 1s what we could think of with our "sensibility” to spin
physics.

Vice-versa, a lot of work in the hadron-in-jet field went into
unpolarized physics: can we use this extended expertise to
use with DiIFFs?
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Conclusions

e DiFFs offer rich possibilities, in particular to access transversity

e The analogy with hadron-in-jet can help identifying interesting
observables

e They can be used to access also the function e(x]) and the helicity
distribution
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Data vs theory plots
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Comparison with previous fit

x h¥"Y Q%= 2.4 GeV?

0.6
0.4}

0.2f

0.0}
10.2t

-0.4}

-0.6
0.01

005 010 050 1

X

data

X

h-d QP= 2.4 GeV?

0.01

005 010  , 050

X

data

34



Impact of future COMPASS data

f’éMy:S\S Possible new run with deuterium in 2021,

) with higher statistics than proton data
S’ x W QP=2.4 GeV? XY QP= 2.4 GeV?
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Impact of future CLAS data

With expected CLAS12 statistics

<>
clasy®
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Tensor charge improvement

Impact of the inclusion of new CLAS and COMPASS data
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Tensor charge contributions
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Inclusion of lattice constraints
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DiFFs variables

D(f%hth (21, 22, R7)

Unpolarized DiFF
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