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\Why transversity Is relevant?

 Fundamental property of the nucleon

» Can test validity of approaches to nonperturbative QCD (e.g. models, lattice
QCD calculations]

e Can be used to test detalls of perturbative QCD (factorization and evolution In
a gluon-free sector)

e Can be used to put limits on couplings beyond Standard Model (tensor

coupling]
see, e.g., Courtoy et al. 1503.06814
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Interference Fragmentation Function

Collins, Heppelman, Ladinsky, NPB420 (94

H:!L,C]! hth(Z,COSI, M h)

Does not vanish If integrated over transverse momentum

(the two hadrons must be distinguishable)
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Bacchetta & Radici, P.R. B7 (03) 094002

D1(z,cos0, Mp) ~ D1(2, Mn) + D1,sp (2, M) cosf + ...
Rt | Hi (2,co80, Mh) ~ Higy (2, Mn) sinf + Hf (2, M) sinfcosf + ...

Involved in recent
measured asymmetries

Caveat: dihadron fragmentation functions depend on three
variables and effects of experimental acceptance are complicated
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Determination of unpolarized DiFFs

Unpolarized cross section
e+e| I (||+||!) + X

qro ap2!
qzam, © Q2 CPi@Mn)

q

Data not yet available!

Temporary solution: use output of event generators (PYTHIA)
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Results for unpolarized DiFF
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Present limitations

¥No unpolarized data

¥Little sensitivity to gluon fragmentation function
Input D19 ™" (z, Mp) parametrized at initial scale Q%= 1 GeV? then evolved
at Qo%= 100 GeV-
Not so important for SIDIS, but can be very important for pp collisions

¥Need of model assumptions
model-inspired fitting function (K°, " , # resonances + continuum]

charge conjugation + i1sospin
u=o d=d s=35 c=CT
u=d exceptfor KOl "+

¥ Region z < 0.2 excluded from fit

¥ApproaCh valid for M>> Q see Zhou and Metz, P.R.L106 (11) 172001 -
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picture from BELLE
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Extraction of Interference FF
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Vlost recent results
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Transversity extraction

” Radici, Jakob, Bianconi, P.R. b5 (02) 074031
ZoPi7 ! 2Pt 1 Bacchetta & Radici, P.R. B7 (03) 094002

Rri Jrre ! - $ 0 RE

HiH>
CM frame |P1
Pn

B R| -, Q) HL (e, My Q)

Asipis (z, z, Mp; Q) = Aly) M, €2 fi(z; Q?) Di(z, My; Q?)




X-dependent expressions

S .
ng= dz dMm§ ||v|—| Hiah (z,M3)
| | h

ng= dz dMZD3(z,M{)




X-dependent expressions

n. = dz dM

2 IR

h




X-dependent expressions

f
I
proton %Q{ a

4y 2 [R]
n —I dzI dMy; N Mo 1SIC,(z M?)

ng= dz dMZD3(z,M{)

Ng = 1
g @ 1 _
n, = ! ng

xhD(x; Q%) # xhi¥(x;Q%) " 1xh{(x;Q?)
Apis (X Q) A(y) 9

=" &5 Ng(Q%) xf 1"(x; Q?)

nu(Q2) B(y) 4

g=u,d,s




X-dependent expressions

4y 2 [R]
n —I dzI dMy; N Mo 1SIO(z M?)

ng= dz dMZD3(z,M{)

>
I
>

g — llg . !

-]
c
|

-
o

W AR (X Q%) A(y) 9 2 n (02) xf T 9(x: O2
- Slr[:ts(QZ) B(y) 4 € Na(Q7) Xf 1 (x; Q%)

A
[ LA . A2 Ur fv-A2Y " L oulhvrv. A2
gompass  xhP(x: # xh'v(x: Lxh%(x:
protOn %ﬁ {\ /} 1( Q ) 1 ( Q ) 4 II1 ( Q )
\\*//

g=u,d,s

P —

deuteron omrpdy
"/ xhP(x:Q%) =xhi(x; Q%) + xh i (x; Q?)

- ASDIDIS X3 Q2 2) 2 +a/y. A2
n( 3 E ean +e ns(Q )} xf 779(x; Q%)
q=u,d,s

2 |




Literature

data

' M proton target
rnmes Airapetian et al.,
JHEP 0806 (08) 01/

proton + deuteron

@ Adolph et al.,

et PL. B713 (12)

E.PJ. Web Conf. 85 (18]
02018

-

?6}}3\5 new proton data
\ / ] Braun et al.,
N/

34

extraction

xh"(x) ! %xh‘f”(x)

Bacchetta, Courtoy, Radici, FR.L. 107 (11)
012001

xhi"(x) , xh{”(x)

Bacchetta, Courtoy, Radici, JHEP 1303
(13) 119

new fit

Radici et al., JHEP 1505 (15) 123

2/



Choice of functional form

at starting scale Q%=1 GeV?

xhl(x) =tanh = X Ag+ BgX+ Cgx®+ Dgx® = X SBy(X) + X SBy(Xx)

28



Choice of functional form

at starting scale Q%=1 GeV?

xhl(x) =tanh = X Ag+ BgX+ Cgx®+ Dgx® = X SBy(X) + X SBy(Xx)

satisbesSoffer Bound at any Q?

20h (2, Q*)| ! 2 SBy(x) = £ (x) + g ()]

28



Choice of functional form

at starting scale Q%=1 GeV?

xhl(x) =tanh = X Ag+ BgX+ Cgx®+ Dgx® = X SBy(X) + X SBy(x)

o,

rigid
satisbesSoffer Bound at any Q?

20h (2, Q*)| ! 2 SBy(x) = £ (x) + g ()]

28



Choice of functional form

at starting scale Q=1 GeV?
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Choice of functional form

xh¥ (x) = tanh

at starting scale Q=1 GeV?
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Replica method
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Replica method
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Replicas outside 68% band
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Comparison with other extractions
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x-32 coverage: helicity

M. Stratmann, talk at DIS2012
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x-32 coverage: transversity
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x-32 coverage: transversity
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Data points: helicity

Sato, Melnitchouk, Kuhn, Ethier, Accardi, arXiv:1601.0/7/82
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Conclusions & Needs...

e Extraction of transversity from dihadron fragmentation function is feasible

* Complementary to single-hadron observables [products vs. convolutions,

collinear vs TMD factorization, DGLAP vs. TMD evolution, use in pp collisions]

* Important cross check of TMD approach
* Need of unpolarized data (e+e-, pp collisions, SIDIS)
* Need of data from high x (JLab) and low x (EIC]

* Need different hadron pairs [COMPASS]

* Need of polarized pp collisions [STAR] ! see next talk
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