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exp. data for inclusive production

lepton electron
/ \
—O= m, K-, KK t/ \O< T
Elems = oslitron
deuteron 1
A, = @ =2y \ossenetal, PR.L.107 (11) 072004
%ﬂé ) <D
\\sﬂ_// BELLE
Airapetian et al., Adolph et al., PL. B713 (12)
JHEP 0806 (08) 017 Braun et al., E.PJ. Web Conf. 85 (15) 02018 [D1 Seidletal., PR. D96 (17) 032005

Sj/i\flﬂ run 2006 (s=200) run 2011 (s=500)

Adamczyk et al. (STAR), Adamczyk et al. (STAR),
PIRCISGTT.S 2 00E5 1 22 s PL. B780 (18) 332

AR Aut (N,Mn,P1)




exp. data for inclusive production

lepton electron
/ \
=, K, KK t/ ~@= -
@lons T ositron
deuteron 1
% ,I’II 5// f% 'g»Y \Vossenetal., PR.L. 107 (11) 072004
S ‘\-._//, BELLE
Airapetian et al., Adolph et al., PL. B713 (12)
JHEP 0806 (08) 017 Braun et al., E.PJ. Web Conf. 85 (15) 02018 D1 Seidl et al., PR. D96 (17) 032005

from Montecarlo

31/8\\'{7&2 run 2006 run 2011

Adamczyk et al. (STAR), Adamczyk et al. (STAR),
PIRCISGTT.S 2 00E5 1 22 s PL. B780 (18) 332

AR Aut (N,Mn,P1)




the kinematics
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choice of functional form

different funct. form whose Mellin transform can be computed analytically
but keep main feature: comply with Soffer Bound at any x and scale Q2

A (23 QF) = Fo(x) |SBY(z) + SB'(x)]

\ Soffer Bound

2|1 (=, Q%)| < 2 SB(z, Q%) = | f{(z, Q%) + gi(z, Q°)]
MSTWO08  DSSV
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theoretical uncertainties

quark D1d is well constrained by ete- (Montecarlo) but

we don't know anything about the gluon D8 (ete™ doesnt help..)
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our choice: compute dap with D8 (Qo) = Div(Qo) / 4

Dv (Qo)
1.69 1.28
deteriorates our ete-fit as x2/dof = { 1.81 1.37
2.96 2.01

background p  channels



statistical uncertainty: the bootstrap method
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statistical uncertainty: the bootstrap method
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fit STAR asymmetry

GRS s EBIRG 7 0,10, 0% ke Ao

0-08; % : o.osé

0.06;— 7 SJS\'FAR Adamczyk et al. (STAR), 0.06

0.02; , 0_02; { }

000 1 0.00. { $/{// !
FRESECvsRGE 08 90 12 : —002f | TS S
a0 M/?'S R = 0.05—————— s B - 02 04 06 Mo.s 1. O SRRs

0.04 | i

0.03

n<O 0.02 r]>O

0.01 ]
0.00! :

—0.01?
App gt ‘—(‘).5‘ gl 0.0 N 015 e el e T APP EEREG =

0.06/ | ‘ ‘ e L 0.04,
004 90% uncertainty band ° ! } }

j ] 0.00" T —
0.02" ] ; ]

% ; ~0.02} { {
0.007 i I 7

. - B




X2 of the fit

46 data points, 10 parameters
global X2/dof =2.08 + 0.09

0.20;

0.05"

0.00}

-0.05F .
0.00 0.05 0.1 . 103 102 10! 1

~.

~ 62%
— STAR

- Pt bins = 70%

— M bins =~ 28%

—n bins =2%

Soffer bound
@10 GeV?

— (x=0.1, Q2~9 Ge\V?)

(x=0.16, Q2~15 GeV?)



comparison with previous fit
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comparison with previous fit
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comparison with previous fit
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tensor charge 0q(QQ?)
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“transverse-spin puzzle” ?

there seems to be no simultaneous compatibility
about 0Ou, 0d, gT=0u-0d

between lattice and
phenomenological extractions
of transversity
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add Compass pseudodata for future deuteron run
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pseudodata impact on down
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pseudodata impact on up
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pseudodata impact on up
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pseudodata impact on tensor charge

0.8 Collins T
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pseudodata impact on isovector tensor charge

Q2=4 GeV2 *

—

0 ""{{II{'

0.8+

0.6 ) G |

i B — lattice —|

0.2}

0.0

we can have simultaneous compatibility about du, 0d, gr
between lattice and our global fit,

but because of large uncertainties coming from
extrapolation outside the x-range of data (mainly at low x)




impact of extrapolation outside data
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impact of extrapolation outside data
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impact of pseudodata

for down: better precision everywhere
for up: large uncertainties in extrapolation at low x




more constraints on extrapolation

103 | . A\ run 2006
1 R 5=200 GeV?

| - [
; \ NP %e)%
- IES _
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105 10- 10- 10- 100

- of course, need more data

- theoretical constraints from low-x behavior in dipole picture
(generalize work on helicity a5, g2 ~ ( ) 1/O‘Z by

Kovchegov et al., P.L. B772 (17) 136

1

- theoretical constraints from Burkardt-Cottingham sum rule <Aq+aq g

Accardi & Bacchetta, P.L. B773 (17) 632 h‘ll (z) =~ gAatee—l %4 4 q, > 1
35



Conclusions

* first global fit of di-hadron inclusive data leading to extraction
of transversity as a PDF in collinear framework

* inclusion of STAR p-p' data increases precision of up channel;
large uncertainty on down due to unconstrained gluon
unpolarized di-hadron fragmentation function

* no apparent simultaneous compatibility with lattice for tensor
charge of up, down, and isovector

 adding Compass pseudodata for deuteron reverses the scenario:
better down but larger uncertainties on up from extrapolation
(mainly at low x); reach overall compatibility with lattice

* need data spanning larger x range; meantime, look for other
theoretical constraints on extrapolation (mostly, at low x)

THANK YOU
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X2 of the fit

global fit
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To do list

n<0, V's =200 GeV

< B gdﬁéﬁﬁrim - 008  run2006 1
= use also other (multi-dimensional) % S e | ool M { 1 {
data from STAR run 2011 (s=500) nr qa % b 2 004 { * ‘
r 0.02r i
and (later) run 2012 (s=200) Mﬁ* ffffffffffffffffffffffffffff ] el Jo
_JL By B 04 06 08 10 12
ST A R M,,, (GeV/c?) Mhn
AN Adamezyk et al. (STAR), PL. B780 (18) 332 Radici et al., PR. D94 (16) 034012

= need data on p+p — (TITT) X constrains gluon D18

= refit di-hadron fragmentation functions using new data:

. (—D Seidl et al.,
ete- — (TTTT) X constrains D14 PR. D96 (17) 032005
BELLE
(currently only by Montecarlo)

= use COMPASS data on K and KK channels, and from AT fragmentation:
constrain strange contribution ?

= explore other channels, like inclusive DIS via Jet fragm. funct.’s
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