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Outline
e Unpol. 1-hadron Fragm. Functions (1h FF)

status of “collinear” parametrizations
what do we know about 1h “TMD” FF ?

e Pol. 1h FF: the Collins function
e Models of 1h FF

e 2h FF (or Dihadron Fragm. Functions - DiFF)
BELLE (+BaBar?) data and parametrizations (next 2 talks)
BELLE+HERMES (+COMPASS) data and extraction of h1 (Braun)

extraction of e and h. with DiFF at JLab (Avakian)

e Conclusions and Outlooks
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unpolarized 1h FF




1h FF main source of data

h

e —nx S X
h=niiKi!K051p!|3!/\!/_\ .

Energy range

® /s=12-36 GeV at DESY (arco, JADE, CELLO, TASSO)
o /s=29 at SLAC (Hrs, MARK 11, TPC)

o /s=58 at KEK (voraz) }

80’s

e /s=91.2 (Z0) at LEP-1 (aLepH, DELPHI, OPAL)

o LR at SLAC (sip)

e /s=133-209 at LEP-2 (perpi, 13, opaL)

e V/s=10.58 (Yss) at B-factories (asar, BeLLE, CLEO)

S50

e 5x103<2z2<0.8
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e ‘?__'hx L 4ot phie,0¥)

G 07
A e O (A eI C)
g ¥ = Z_ Ci(z,Q%) ® D*(2,Q°) beyond
- direct connection (at LO) to parton-to-hadron FF
- Ci known up to NNLO in MS (Mitov&Moch (2006))
- flavor analysis ~ {u,d,s} + c + b
except OPAL (full separation)

but

* Dg" less constrained £
* access only to Dg"+Dg"=Dq"/" (at LO)
% virtua“ty fixed by C.m. energy Q=\/S/2
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e*p—e*hX
h=1Ti,Ki, hi, A, A 1

Energy range

1 <Q=< 200 GeV at HERA (n1, zeus, HERMES)

Q at CERN (compass)
Q also at nomap with v, probes

=
A IA
I/\ I/\

ROE] <z < 1

- larger phase space in {z,Q¢} than in ete-

— Separate th from th (at least for xz = 0.1)
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EEpoe X -
e K, hs, A, A B X
5 [» HlData  xrenge
. : %1O4§ N e+e- ‘ }‘_‘._({).o-o.oz (x30)
— SIDIS in Breit frame g [Ps e
h* scaled mom. distr. L ST
]./N dn/pr 10;_.*...*.*.,..*.."...}.,_?_{ 0.1-0.2
SOSnhiniiindis ity
- compare with e*e- T
at E*EQ= \/5/2 10_15_0-0-0-..,.__ i
- b) § ----- ? 0.7-1.0
0 g

» universality test Q, E* (GeV)

H1 Coll., P.L. B654 (2007) 148
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pE’—» hX ¢

h=1—ri,01Ki—1 KSO! P, 51 /\1 /—i

X

. H>

H1
Energy range

e midn, 1< P.(1m%=< 20 GeV at RHIC (pHenix)

e large n>0, 1<P., (1Y — Ei,Ki)s 10 at RHIC (star — BrRAHMS) \/SEBOO
e mid n, 1< P.(K%p,p,A,A)< 10 at RHIC (star)

e 80< M;; <600, 1< P,(h*)=< 20 at CDF oJ9)

- constrain Dg", especially at xg«1
- probe FF at large z (complementary to ete")

- 1/N dn/dxp test universality with ete~ and SIDIS
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status of parametrizations

before 2007

i AKK Albino, Kniehl, Kramer, 2005
i BKK Binnewies, Kniehl, Kramer, 1995

) BFG Bourhis, Fontannaz, Guillet, 1998

Ty BFGW Bourhis, Fontannaz, Guillet,
Werlen, 2001

e CG RW Chiappetta, Greco, Guillet, Rolli,
Werlen, 1994

i GRV Gluck, Reya, Vogt, 1993
3 KKP Kniehl, Kramer, Potter, 2000
— Kr Kretzer, 2000
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status of parametrizations

before 2007 fail to reproduce
scaling violations

of recent H1 data

T AKK Albino, Kniehl, Kramer, 2005
i BKK Binnewies, Kniehl, Kramer, 1995

T — T
- BFG Bourhis, Fontannaz, Guillet, 1998 , _21<%<2Z P, b PEEEhi bl
X
o - e o
: ! c i r= _ e 2f
o BFGW Bourhis, Fontannaz, Guillet, 5 1 T 4| gl 5 .
<  H1 Data I s |7 g S £ - -
Werlen, 2001 R P = | SN I Lo M
ST 15} ) T
¥ CG RW Chiappetta, Greco, Guillet, Rolli, e A ’
Werlen, 1994 L AKK (MRST2001) 1 . 1
G RV .| 10 10 10 10 10 10°
T3 Gluck, Reya, Vogt, 1993 Q (GeV) Q (GeV) Q (GeV)
’ 04<x, <05 05<x,<0.7 0.7<x,<1.0
3 KKP Kniehl, Kramer, Potter, 2000 : - - o :
K g 0.4 g 0.06 -il
— )94 Kretzer, 2000 A I gt
E 00 I T E 1
- iIg : T -
03F ... ® 0.04
e b s Il
02F 0.02
0.4
10 10 10 10 10 10°

H1 Coll., P.L. B654 (2007) 148

martedi 30 agosto 2011



status of parametrizations

i AKK08 Albino, Kniehl, Kramer, 2008
afte r 2 OO 7 . DSS De Florian, Sassot, Stratmann, 2007

X HKNS Hirai, Kumano, Nagai, Sudoh, 2007

main ingredients

ete SIDIS pp ete” pp pp
-rr_i Ki! p! p! hi (l /\) -rr_i Ki! KS ) p! p! /\! /\ -rl-_! ‘n‘o’ Ki! KO-I_KO! n’ p+p
0.05-0.1<z 1<Q?%<10°> GeV? ]J0.05<z 2=<Q?<4x10% GeV? 0.0l<z 1<Q?%<108 GeV?

NLO DGLAP in Mellin space NLO DGLAP in Mellin space + NLO DGLAP direct integration
D(z,Q0)=Nz3(1-2)°[1-c(1-2)9] resum log"(1-z)/1-z at NLL JD(z,Qo)=Nz3(1-2z)°
N fixed by 3hfdz zDi"(z,Q%)=1 [D(z,Qo) and N fixed as DSS N fixed as DSS

SU(2) symmetric unfavoured SU(2) symmetric favoured  (11) §SU(2) symmetric favoured
and unfavoured and unfavoured

d+d « u+u build Dih++h- | D;jh+-h- e S e

Lagrange multipliers no error analysis Hessian errors

mh+0 effect & z#xp
resum log’s at NLL also in C;
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main differences D en gy

1.5

—-—

gluon

- HKNS: no constrain on Dg" from |
pp data, reliable at LHC ? 7N

|- — KKP —— HKNS
.51 S ARE T

- AKKO8-DSS discrepancies oo
at large z and charge asym.

H=AT", i=u, M=91.2 GeV

T u+u o~ — gluon B K 1L K/ i 1
12 B 1L ~o g ] 0.6 = N ZDi(Z) 10 ZDi(Z) ] 10 Frme T T T T e e e
L -u 10 h ----cte os 7 N Q%=10GeV>H | . Q=10GeV’ AN — AKKO8
S sts 1w | RO ] R T his
08 _ \, ] ] L u+u \'\ 1t - e \\\ 1()0 E \‘:\\\\ E
0.6 RN - . 5 03 ___._1 N r gluon ' §
- T ~ - - T 1 _ . _
04 | zD(z) "~ N 4+ zD;(2) . 02 b —eme S+5 v AF ----c+¢ \ -
02 + QZ:IOGeVz \\:'\. -+ QZ:]()GeV2 - 0.1 E 3
L , , = I N X 1 N
o y a1 f 110 L
s b THIS FIT / KRE 1E THIS FIT / KRE I’ 3 2| _
1 I \L
_— ]0-3.‘.‘\‘.‘.\".‘|.".\‘...|.‘..\....|‘..‘\..‘.m"“ A
———+ ———=F= 0 01 02 03 04 05 06 07 08 09 1
3 I THIS FIT / AKK L
2 H=AT',i=d, M=912 GeV
1 10! pre T e e e e
l — , 0 -
10 z 1 10 z 1 i
10’ E
T T T T T T T T T T T T T T T 1
10 F 3

- the puzzle of
STAR A data

STAR Coll., P.R.C 75 (07) 064901

10-3.‘.‘\‘.‘.\".‘l.".\‘...|.‘..\....|l..‘\..‘.[“"“‘
0O 01 02 03 04 05 06 07 08 09 1
X
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main differences D en gy

—-—

gluon

- HKNS: no constrain on Dg" from |
pp data, reliable at LHC ? 7N

|- — KKP —— HKNS
05— —AKK - - Kretzer

- AKKO8-DSS discrepancies oo
at large z and charge asym.

H=AT", i=u, M=91.2 GeV

14 | o1k | B L ‘KJL i ‘ ‘K+‘ ] ]
F u u 4F _— uon g - - — I A o o WA W s
12 FTe N 1F . gren ] 06 T T . zDj(2) p zD; (z) N 10 Frs T ' T
o - 1t > Toooere 05 - 7 Q7 =10 GeV - - -. Q=10GeV’H N — AKKO8
———em S+ S A | L. kN 1r - AN g L . - DSS
ST 04 F . -k .7 B S --- HKNS
038 N . N I u+a AN it .- \\\ 10°F E
0.6 i ;:\\ \~\. ol - § 0.3  ----1 \.\ r gluon N ]
04 | zD(z) "~ N 1+ zD,(z) a 02 F —me S+% N AR ----c+c N ]
02 + QZ:IOGeVz \\:'\. -+ QZ:]()GeV2 - 0.1 E 3
I , , = L X 1 [
o E T f Q1 f 710 L
THIS FIT / KRE E THIS FIT / KRE I’ 3 2 =
15 HE , g
, 2 [
== _ E 1 i N\
"‘ ————————— ! — ]0-3.‘.‘\‘.‘.\".‘|.".\‘...|.‘..\....|‘..‘\..‘.m"“‘
BERRL — i P ] = 0 01 02 03 04 05 06 07 08 09 1
E THIS FIT / AKK 3 THIS FIT / AKK q1E
] i 1F H=Ar",i=d, M=912 GeV
101;"\\‘\"" LELELELEN BLELEL L DL DL UL AL DL B B
o FoN
10 z 1 10 7z 1 10" z i
0
~ 10'F E
pp — NA +X (-0.5<y<0.5), Vs=200 GeV ;
10-1? .

- the puzzle of
STAR A data

STAR Coll., P.R.C 75 (07) 064901

10-3.‘.‘\‘.‘.\".‘l.".\‘...|.‘..\....|l..m..‘. AR
0 01 02 03 04 05 06 07 08 09 1
X
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future of parametrizations

- towa rd S NN LO an alys | S Almasy, Moch, Vogt, arXiv:1107.2263 [hep-ph]

Albino et al., arXiv:1108.3948 [hep-ph]

dD!(z, Q%)
I =i -@ D}(2,Q*)  non-singlet o(cs3)
1=q,q,9
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future of parametrizations

- towa rd S NN LO an alys | S Almasy, Moch, Vogt, arXiv:1107.2263 [hep-ph]

Albino et al., arXiv:1108.3948 [hep-ph]

dD!(z, Q%)
dan‘f i -@ D}(z,Q*)  non-singlet o(as3)
1=4q,9,9
K:I:

- of" — 2,5 = [0, — C4)©@ DX, at any order for SU(2) sym.

NS K* FF dlrectly from data with NNLO G;
but data put not enough constrains yet

Albino, Christova, P.R.D81 (10) 094031
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future of parametrizations

- towa rd S NN LO an alys | S Almasy, Moch, Vogt, arXiv:1107.2263 [hep-ph]

Albino et al., arXiv:1108.3948 [hep-ph]

dD!(z, Q%)
dan‘f i -@ D}(z,Q*)  non-singlet o(as3)
1=4q,9,9
K:I:

- of" — 2,5 = [0, — C4)©@ DX, at any order for SU(2) sym.

NS K* FF dlrectly from data with NNLO G;
but data put not enough constrains yet

Albino, Christova, P.R.D81 (10) 094031

- determine “non-perturbative” error from FF
» need a common interface like LHAPDF
at present only nttp://www.pv.infn.it/~radici/FFdatabase
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what about 1h TMD FF ?

Gaussian ansatz for SIDIS doyuy

exXp [_p%/<p’_22”>] 3l
g (PhL) dUUU(O) 2 2
™(P7) — - B P [_PhJ_/<PhJ_>]
exp [~K2/(K2)] i

filz,pr) = fi(=)

Di(z,Kr) = Dj(z)

m(K7)

(P7 | )i=2%ps) + (K2 Kp— ks

\ §

k —I\ /0
-

(p%) =0.25, (K2%) =0.20 GeV* by fitting Cahn effect in EMC data (’83)
(Anselmino et al., P.R.D71 (05) 074006)

by reproducing HERMES <P, > data ('98-'00)

(Collins et al., P.R.D73 (06) 014021)

used in many phenomenological studies, but...

01— 0.33, (K2) =0.16 GeV*
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(p2) = 0.25, (K2) =0.20 GeV? A% in EMC not only from Cahn effect

(p2) = 0.33, (K2)=0.16 GevZ  HERMES data not corrected for
acceptance effects
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(p2) = 0.25, (K2) =0.20 GeV? A% in EMC not only from Cahn effect

(p2) = 0.33, (K2)=0.16 GevZ  HERMES data not corrected for
acceptance effects

Since 2007, new data (including cos¢p and cos2)
from JLab, HERMES, COMPASS

combined analysis of SIDIS and (old+new) DY data

(Schweitzer, Teckentrup, Metz, P.R.D81 (10) 094019)

» new parameters (p2)=0.38+0.06, (K*) = 0.16 & 0.01 GeV?

» various tests of Gaussian ansatz

Qo) =03 =0, 5

Cp
Cr

» pTt and Ky broadening with s~

Tl
25
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(p2) = 0.25, (K2) =0.20 GeV? A% in EMC not only from Cahn effect

(p2) = 0.33, (K2)=0.16 GevZ  HERMES data not corrected for
acceptance effects

Since 2007, new data (including cos¢p and cos2)
from JLab, HERMES, COMPASS

combined analysis of SIDIS and (old+new) DY data

(Schweitzer, Teckentrup, Metz, P.R.D81 (10) 094019)

» new parameters (p2)=0.38+0.06, (K*) = 0.16 & 0.01 GeV?

» various tests of Gaussian ansatz

» pt and Ky broadening with s~ <pT<s>>:o.3+fhs

BUT... C

Tl
25
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» gmc_trans MC  schnell, ect 07)
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Moreover,...
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» gmc_trans MC  schnell, ect 07)

2 4 S ) 2
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Moreover,...
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) HERMES mU|t|p||C|ty (Joosten, DIS 2011)

Results: Projections vs zpt

@ Disentanglement of z and pr

@ Access to the transverse intrinsic quark p7 and fragmentation k.

Multiplicity

= [02<z<03 ¥ HERMES PRELIMINARY T |
O 4 e T - E
2o of ® ° ® + @ L ]
= F @ L ]
D OF - N B - -
E L n
r0.3<z<0.4
2t . + ]
E ® @
£ s U
- ® - | @ - ]
Fe® ] 8 E
[ e -
10.4<2<0.6 '
17 — -
E & e
g e g
05 o ° o - C CC ¢ - -
F® Ei . ]
OF - e .-
0.4}0.6<z<0.8 I e proton
[ e o
o @ ® T Ve O deuteron |
0.2 o - o @ =
[ w o
) e 1 ® .-
05 05 1
p, [GeV]

Sylvester J. Joosten (HERMES, lllinois)

..., moreover,...

HERMES SIDIS multiplicities
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;}4;;};4;};;¢;(;:‘}%%%}#%%}éééil(é Va|encequal’kC0ntent
o1 I o] @ Improved precision by
A 1 cancellations in the
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Sylvester J. Joosten (HERMES, lllinois) HERMES SIDIS muiltiplicities DIS 2011 10 / 23
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) HERMES mU|t|p||C|ty (Joosten, DIS 2011)

Results: Projections vs zpt

@ Disentanglement of z and pr

@ Access to the transverse intrinsic quark p7 and fragmentation k.
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) HERMES mU|t|p||C|ty (Joosten, DIS 2011)

Results: Projections vs zpt

@ Disentanglement of z and pr

@ Access to the transverse intrinsic quark p7 and fragmentation k.

evidence for
flavor dependence

2 =02<2<03’ m* { HERMES PRELIMINARY T | & ~7-2<2<03’ K*1 HERMES PRELIMINARY K ]
21 0o, T . t__so.sjggg - 5
%2:*& ° T @ Y . 18 . s ® " g
L )] I @ ] J
= 07—! —————————————————————————— L ) —-i ————————————————————— —.———! —————— - - E) u_.J 77777 PR E, S R ™»--
E F 1 E F i . .
r0.3<z<0.4 T r0.3<z<04 .
25— aﬁﬂg —;— s 9 g _f 0.4:— ﬁﬂg r ]
t® . R ° 5 1 oz °® ® . F g e g
o_g ,,,,,,,,,,,,,,,,,,,,,,,,, ! ,,,,,,, ‘,_:_ ,,,,,,,,,,,,,,,,,,,,,,,,, ? ,,,,,,, @®-- 0_? ,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,, & 1% ?,,,?,,,i, ,,,,,,, »--
;0.4<z<0.6. . : : 04-04<2<06 C =
1_ i — L
E & e + . s =
: ° I 2
05 o e, L . e%5q, I Letee, Proton-deuteron multiplicity asymmetry
of_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 4‘,,;;!,,,,,,,,,,,,,,,,,,,,,,,,f.j ,,,,,,, ®--J 0; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, D,_;D,!
0_4:_0.6<z<.8: : I e proton : ] 01_0.6<z<0.8: ]
b gﬂﬂg I Ve O deuteron | ' e 28y
02 e . A 0050 o ® e ]
. T P I s o o« le® , R definition:
. . . . ) ) o 7" T HERMES PRELIMINARY T ]
0.5 1 0.5 G 1V] 0.5 1 < 1 ]
p. [Ge - ]
T 0.1
: f | . MG — M?
i I A A 4, ] A — P
i 1 AA A A ] d—p — h h
O oo 0 ] Md + ./\/lp
Sylvester J. Joosten (HERMES, lllinois) HERMES SIDIS multiplicities AA A A A 4 4, 4 1 y
0.1 | ]
i @ Reflects different
[ EEEEEESR
K+ ““““““‘K‘., valence quark content
o1 1 ; @ Improved precision by
i A + i cancellations in the
P S L Ao ] ¢ ti taint
F A, systematic uncertainty
"muy Illoreover,--- 0.1 ]
| - |
02 04 06 08 02 04 06 08
z
Sylvester J. Joosten (HERMES, lllinois) HERMES SIDIS muiltiplicities DIS 2011 10 / 23
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]. h TM D F F EVOI U t I O n (Rogers & Aybat, P.R.D83 (11) 114042)

in config. space
BZ bt QC) = A X B Naneand &
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]. h TM D F F EVOI UtIO n (Rogers & Aybat, P.R.D83 (11) 114042)

in config. space

BZ bt QC) = A X B Naneand &
/
ZCg@D;'L(Z)

Jat bt « 1/Aacp
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]. h TM D F F EVOI UtIO n (Rogers & Aybat, P.R.D83 (11) 114042)

in config. space

Bz bT:Q,0) = ? X B b (©
!

> . Cij®D}(z)  ~ explanom.
J at bt « 1/Aacp dlm]
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]. h TM D F F EVOI UtIO n (Rogers & Aybat, P.R.D83 (11) 114042)

in config. space

BZ bt QC) = A X B Naneand &
/ ! \ non
perturb.
DB G0 () ~ explanom. ¢ 9(@) b7 g universal
Jat bt « 1/Aacp dim.] scale dep.

at low Kt
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]. h TM D F F EVOI UtIO n (Rogers & Aybat, P.R.D83 (11) 114042)

in config. space

BZ bt QC) = A X B Naneand &
f 1 X« 5 honperturb.
DB G0 () ~ explanom. ¢ 9 @PT g yniversal
Jat bt « 1/Aacp dim.] scale dep.
. : 7 L g G low Kt
o(0s°) ~ Di"(z) exp[-g(Q) br]
Gaussian « TMD FF — BLNY fit = fix g(Q)
Qo%=2.4 Q2=Mz2 | | | U_’ITI'+
| _ / by gy =5 GV —— 2.4 GeV _
0.1 b— — — = Q=5.0GeV u
E \\\ . —_ Q=91.19GeV§
L 0.01;—.—-_. '\'\‘\\, |
O Nt~
N ~ - ]
001 \ \.\.\.\ E
0 1 i i o 3 4
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]. h TM D F F EVOI UtIO n (Rogers & Aybat, P.R.D83 (11) 114042)

in config. space

7 brQ,0) = A X B > Glabesid @

f 1 X > honperturb.
Y Cy;®D}z)  ~explanom. e 9@ PT g yniversal

i at br« 1/Aaco dim.] scale dep.

o)  ~ D) expl-g@bl o

Gaussian « TMD FF — BLNY fit = fix g(Q)

u—T1r+
2 — Ds chutif = D

Qo°=2.4 Q°=M; T
) b =5 GV — é2f15G(§:\é v
strong evolution effects T~ — oo’
(g 0.01;—.—-_. '\'\‘\\T.\ —
2l 2 S = :
<kr*>1*(Mz°) § oo EEm— y
brmax | Gauss | TMD FF I . T | 3

GeV-1 GeV GeV s *\
A o.1.§_.\\\ =
0.5 =z 2.15 wb  TN= ;
1.5 1.06 1.85 ; e !

K Padron (GCV)
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gaussian ansatz: too narrow point of view ?

It’s amazing...

T
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gaussian ansatz: too narrow point of view ?

It’s amazing...

e

... how the earth
looks so FLAT ...
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polarized 1h TMD FF




the Collins function

h # density of h produced by g’

— S D ks

K| ~
H (2, K3) 50 81 - (k, x Kr)
V
= transv. motion ~ sin ¢
of h | 4
k ——p /" /0
— —V

— , F

spin analyzer
of fragm. g

K|
ZMh

positivity bound H (2, K7), < D{(z,K?%)

m 1
Schifer-Teryaev sum rule Z/ dz 2 My, HED9(2) = 0
5 Y

Schafer & Teryaev, P.R.D61 (00) 077903

! : o I/ Kz S Rl
Meissner, Metz, Pitonyak, P.L.B690 (10) 296 H ™1(5) = /dKT§ (z2]\§2) Hi 9z, K%)
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extraction of Collins function
ete” = 11 1T X

: /2 1562
sin? 6 Zq 63 H1,c§_/>h)1 (2) Hl,é—{h)g

1+ cos?6 Zq eg Dl,q—>h1 (24 D1,q—>h2

ACS(91+62) (c0g 0, 2, 7) =

N [ =N
N EERN
SN—— | —

olElicdataiiAiee: al. (Belle), P.R.L.96 (06) 232002

new data: seidietal. (Belle), P.R.D78 (08) 032011

"Thrust axis n

“thrust axis” method, or Collins-Soper frame
also “cos(2do0)” method, or Gottfried-Jackson frame

in combination with SIDIS

A5n(Bntos) Dok |:h(i®H1J_,q—>h:| (@ 2B
Ll O BTG D s ()

Old data: Airapetian et al. (HERMES), P.R.L.94 (05) 012002
Ageev et al. (COMPASS), N.P.B765 (07) 31

new data: Diefenthaler et al. (HERMES), arXiv:0706.2242
Alekseev et al. (COMPASS), P.L.B673 (09) 127
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extraction of Collins function

= e 1 = Sls/A2 Al (Sl A2
e+e .4 1T+Tr X Acos(q51+q52)(cos(9 5 z) ik Sll’l2 0 Z ; Hl cg—/>h) (Z Hl é—/>h)2 (Z)
47 = T o8 5y Do T Dy on )

olElicdataiiAiee: al. (Belle), P.R.L.96 (06) 232002

new data: seidiet al. (Belle), P.R.D78 (08) 032011

| 'Thrﬁst axis N
need
“thrust axis” method, or Collins-Soper frame . faC.tOI’IZ. th.
also “cos(2do0)” method, or Gottfried-Jackson frame ® universality

® evolution x

in combination with SIDIS

sin(¢;, +¢ )
AUT ht®s

Old data: Airapetian et al. (HERMES), P.R.L.94 (05) 012002
Ageev et al. (COMPASS), N.P.B765 (07) 31

new data: Diefenthaler et al. (HERMES), arXiv:0706.2242
Alekseev et al. (COMPASS), P.L.B673 (09) 127
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extraction of Collins function

L/2) /)

(e exp [-K7 /(K]
: VB ) <= s w Bkt
1 Gaussian ansatz: ; (K2
exp [—K3%/(K#)c]

Hi (2, Kr) = Fyopy,s(2) Di(2)

h(lz & HlJ_q—>h W(K%)C
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extraction of Collins function

FL(1/2) prL(1/2)

1g—hy ~*1G—ho exp |— K2 [(K?
: iP5 (2, 1Kl = =Bk ) | <I§2><\T/>
Gaussianh ansatz: (K7 bRy
exp [—K3[(K%)c

13
Hy q(ZaKT> T FNQ,%5(2)D%(2) 7T<K2>C\/
i

h(f & HlJ_q—>h

2 channels: favoured , unfavoured
5 params: Nfav, Nunfav v & My
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extraction of Collins function

FL(1/2) prL(1/2)

1g—hy ~*1G—ho exp |— K2 [(K?
: iP5 (2, 1Kl = =Bk ) | <I§2><\T/>
Gaussianh ansatz: (K7 bRy
exp [—K3[(K%)c

13
Hy q(ZaKT> T FNQ,%5(2)D%(2) 7T<K2>C\/
i

h(f & HlJ_q—>h

2 channels: favoured , unfavoured

® factoriz. th. 5 params: NV, Nunfav v & M
® universality 4 ’ i L

® evolution X <—— LO DGLAP for Di(z) and H11M(z)~D1(2)
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77L(1/2) 7rL(1/2)

1 q—>h1

h(f & HlJ_q—>h

® factoriz. th.

extraction of Collins function

1g—ho exXp [_K% <K%’>
m(K7%) Dhdd
exXp —K2 <K2 >C’
FN",%5(Z) Dil(z) [W<£2>?3
K

Di(z)

E Di](zaKT)
1 Gaussian ansatz:
Hqu(zv KT) B

2 channels: favoured , unfavoured
5 params: Nfav, Nunfav v & My

® universality

® evolution

°© o
[+}] (o] -

o
s

AN D,(2)/2D_(2) AN D,(2)/2D_ (2)
S 88 8 > R

o

X «—— LO DGLAP for Di(z) and H1+™M(z)~D1(2)

il 3 Da

old data
Anselmino et al., P.R.D75 (07) 054032

error band
Ax2 =Eig

A N Dfav(zi pl)

new data

Anselmino et al., N.P.B191(Pr.Sup.) (09) 98

positivity bound —

-AN Dunf(Z! pl)

see also Vogelsang & Yuan, P.R.D72 (05) 054028

0 02 04 06 038 1

z p J_(GeV)

0.2 0.4 0.6 0.8

Efremov, Goeke, Schweitzer, P.R.D73 (06) 094025
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77L(1/2) 7rL(1/2)

1 q—>h1

h(f & HlJ_q—>h

® factoriz. th.

extraction of Collins function

1g—ho exXp [_K% <K%’>

AR
exXp [—K% <K%>C
m(K%)c

Dy (z, Kr) Di(z)

Gaussian ansatz:
Hqu(zaKTJ T

|

Fnay,5(2) Di(2)

2 channels: favoured , unfavoured
5 params: Nfav, Nunfav v & My

® universality

® evolution

AN D,(2)/2D_(2) AN D,(2)/2D_ (2)
© © o o © © o o
N ) (<] (o] - D N E) » (o]

o

X «—— LO DGLAP for Di(z) and H1+™M(z)~D1(2)

il 3 Da

» unfav. =~ - fav.

R —

T

old data
Anselmino et al., P.R.D75 (07) 054032

error band
Ax2 =Eig

new data
Anselmino et al., N.P.B191(Pr.Sup.) (09) 98

positivity bound —

see also Vogelsang & Yuan, P.R.D72 (05) 054028

0 02 04 06 038 1

z p J_(GeV)

0.2 0.4 0.6 0.8

Efremov, Goeke, Schweitzer, P.R.D73 (06) 094025
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But...

» access only to Hi+M(z) = Kt dep. unconstrained
<Kt2>c # <Kt?> but flavor-/ z-/ Q2-independent

» SIDIS kin.: x<0.3, 0.2< z <0.7, Q%?=2.5 (need EIC)
» only fav./unfav. flavors (u & d)

» LO DGLAP evolution of H1-™(z) ~ D1(2)
but the chiral-odd kernel of HlL(l)N h1 (Kang, P.R.D83 (11) 036006)

» full TMD evolution missing [Qgelle?~100 < Qsipis?~2.5]

H;+D kernel: diag. piece (~ hi1) + off-diag. piece (small ?)
D1t kernel: diag. piece (~ D1) + off-diag. piece

(Kang, P.R.D83 (11) 036006; see also Meissner, Metz, P.R.L.102 (09) 172003; Yuan, Zhou, P.R.L.103 (09) 052001)
Boer et al., P.R.L.105 (10) 202001; Gamberg et al., P.R.D83 (11) 071503(R)
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models of 1h (TMD) FF




15t category: the spectator approximation

on-shell spectator

» 0 funct. = g—-q correlator analytic *;.* \

Eelisshell k<(z) analytici- oo 00 8
% only favoured channel

o g1t ve rtex: PS JmqY5Ti (Jakob et al., N.P.A626 (97); Bacchetta et al., P.L.B506 (01), B659 (08);
Gamberg et al., P.R.D68 (03); Amrath et al., P.R.D71 (05))

PV ganSVh ( Bacchetta et al., P.R.D65 (02), P.L.B574 (03); Amrath et al., P.R.D71 (05) )

grq(z,k?)~ exp[-k?/A%(z)] (camberg et al., P.R.D68 (03); Bacchetta et al., P.L.B659 (08) )

- -
U —m u— KT s — K
0.5 - T - | | - | - 0.2

0.4+

fit D19to Kretzer 4
@ Q2=0.4 Ge\?

0.1-

D,

0.05-
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the spectator approximation: the Collins funct.

2 L p/ \ p/ \ p/ \
interference from: NN O NN
- 2 * — N E l’,,—u'
TT IOOpS '\/ \ /-f’/l \ ‘//
k « J k « ~ k « /
(a) (b) (©)

and / or

h \ "4 \
g IOOpS [ 4 & “ == / R + - A L L \
TN AT\ AT N TN
ks J k4 J J L
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the spectator approximation: the Collins funct.

interference from: NN YN A
: - -+
N
_/

l/,__ /. \\ + I/ ‘l
T loops :/ \ /,
k % k «

(a) (b) L ©
needed in PV coupl

and / or | .
large cancellations = ¢) dominant
B’fx P H"/f S ﬁf’ ( \\ Ph/" ("
g IOOpS [ 4 A “ == / R + - A L L \
7 TN AT N AT NN
k # 7 k # .. ot '
(a) _(b) (c) Ed)
large cancellations —10) dominant
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the spectator approximation: the Collins funct.

interference from: AN TN N

Le, -+
T loops :/

(a) (C)
and / or \ needed in PV coupl

large cancellations = ¢) dominant

h B

}?’f, g \ H-’(f & % (o (0
g loops| ./ - , . B , :
g \ /\u; \ kjé\! \ k_g/ij/ \
k/ A oy / J
(a) _(b) (c) Ed)
large cancellations —10) dominant
w— T
0.5 ——————
—— Error Ansel. et al.
_ 0al- | inM Ge\!z -
PS coupling s ] = Sl L
g loops e e |
params fitted to D %oz T
A ,-”:/’;f:‘_“\ -
Bacchetta et al., P.L.B659 (08) U s FQ _
0 Cﬁ*ffﬂrﬂ . | ,
0 0.2 0.4 0.6 0.8 1
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2"d category: the NJL-jet model

(Ito et al., P.R.D80 (09) 074008)

D e e i
i

- elementary fragm. dq"(z) from e g i
k-p
- multiplicative ansatz /
h h h i it e 3
Dq"(2) = dq"(2) + 2aldq® ® Da"l(2) 7, = ~am k2=
SRR L e > o>
q Q Q’ Q”

- mom. sum rule satisfied in Bjorken limit (#h’s — )

- probabilistic interpretation = Monte Carlo (sample based on dq")

Dg"(z) Az = 1/N 3n Ng"(z,z+AZ) MC for N — ansatz
Bi=iar, K, p, K*, cl), — spect. diquark model )
only scalar &
I 2 A 7
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results for the MC ~ NJL-jet model

( Matevosyan et al., P.R.D83 (11) 114010 )

fav. u—>1rt unfav. u—T1r"
(a) 1.2 - . - . - | - . - (b) 0.8 . . , . , . ,
1.0 4% === HKNS | ——— HKNS -
11 N\ ——-= DSS —-=-= DSS - 2 — ?
= 28] \\ ---------- NIL-Jet 1~ LI e NILJer | Qo-=0.2 GeV
e 06l Ao T wirhDecays. — wimbecas]  NLO-evolved to

Q? =4

0.5 ——= HKNS ~—— HKNS
3 ——= DSS DSS
~ 04r .......... NJL-Jet - NJL-Jet
E:; 0.3- — with Decays.. q?ki: with Decays -
- 3 -

X zD(z,Qo°%)—const for z—0 (mult.— o), larger effect at Q?=4
% LB regular. scheme = zmin(h) < z < Zmax(h)
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3rd category: recursive model with spin

( Artru, arXiv:1001.1061)

ete —qog-1—hi+h2+...hn

Pq0=Ph1+Pqgl
Pa1=Ph2TPq2

M=v(-1) T(N) A(N-1)... A(1) I'(1) u(0)
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3rd category: recursive model with spin

( Artru, arXiv:1001.1061)

q\ & u~ J/A/ ete —qog-1—hi+h2+...hn
N-1 ds d2 q; r pq0=ph1__ pql
N e Pq1=Ph2+Pq2

§ y, Z9, WH

M=v(-1) T(N) A(N-1)... A(1) I'(1) u(0)

Simplifications :
1- '=const.
2- A(pg) = exp[-bpqt?/2] [ u(pgm?)+i 0-ZXpgr ] with b some parameter
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3rd category: recursive model with spin

( Artru, arXiv:1001.1061)

q\ & u~ J/A/ ete —qog-1—hi+h2+...hn
N-1 ds d2 q; r pq0=ph1__ pql
N e Pq1=Ph2+Pq2

M=v(-1) T(N) A(N-1)... A(1) I'(1) u(0)

Simplifications :
1- '=const.
2- A(pg) = exp[-bpqt?/2] [ u(pgm?)+i 0-ZXpgr ] with b some parameter

MMt = exp[-bpnite....-bpnnt?] Tr {M1..MN (1+S0-0) MnT..M11}
|V|i=[|,l(phiT2)+i O'-iXphiT] Oz
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recursive model with spin: Collins and jet handedness

( Artru, arXiv:1001.1061)

N=1: the Collins effect

MM = exp[-bpnit?] Tr {M1 (1+So-0) M1}
= exp[-bpnit?] [6%(pPh1T?)+IM(U) So-ZXPhn1T]

by

hy hy h, h,
An-1 s a5 q,
a—l\ SN /QO
§ v, Z0, Wt
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recursive model with spin: Collins and jet handedness

( Artru, arXiv:1001.1061)

N=1: the Collins effect

MM = exp[-bpnit?] Tr {M1 (1+So-0) M1}
= exp[-bpnit?] [6%(pPh1T?)+IM(U) So-ZXPhn1T]

hyy hy hy h, h,
An-1 d, s q,
aq\ \‘qN /%
§ v, Z0, Wt

N=2: iterated Collins effect + jet handedness

MM = exp[-bpnité-bpn21?] Tr {M1M2 (1+So-0) M2TM1T}
= ...+ A(pn21?) Im(p) S-zxphit +A’(Ph1t) IMm(Y) S-ZX ph2t

- 2 Im(p?) Sz Z-phiTXPh2T
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recursive model with spin: Collins and jet handedness

( Artru, arXiv:1001.1061)

N=1: the Collins effect

MM = exp[-bpnit?] Tr {M1 (1+So-0) M1}
= exp[-bpnit?] [6%(pPh1T?)+IM(U) So-ZXPhn1T]

hyy hy hy h, h,
An-1 d, s q,
aq\ \‘qN /%
§ v, Z0, Wt

N=2: iterated Collins effect + jet handedness

MM = exp[-bpnité-bpn21?] Tr {M1M2 (1+So-0) M2TM1T}
= ...+ A(pn21?) Im(p) S-zxphit +A’(Ph1t) IMm(Y) S-ZX ph2t

- 2 Im(p?) Sz Z-phiTXPh2T

why ?
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recursive model with spin: Collins and jet handedness

( Artru, arXiv:1001.1061)

- define RN = M1..Mn (1+So-0) Mnt..M1t
recursive property Rn= My Rn-1 MnT

martedi 30 agosto 2011



recursive model with spin: Collins and jet handedness

( Artru, arXiv:1001.1061)

- define RN = M1..Mn (1+So-0) Mnt..M1t
recursive property Rn= My Rn-1 MnT

— implies Sn = 1/Tr{Rn} [ Im(p) ZXPpgnt + R(Z:H4,PgT2) Sn-1]
» Im(u)+=0 = Snt=0 even if Sn-1=0

helicity Sn-1z & transversity Snt
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recursive model with spin: Collins and jet handedness

( Artru, arXiv:1001.1061)

- define RN = M1..Mn (1+So-0) Mnt..M1t
recursive property Rn= My Rn-1 MnT

- implies Snx = 1/Tr{Rn} [ Im(p) ZXpgnt + R(Z;U,PaT2) SN-1]
» Im(u)+=0 = Snt=0 even if Sn-1=0
helicity Sn-1z & transversity Snt

» jet handedness = 1) Soz — Sit || pnit #0
2) Collins effect z-pn2tXSit = Z-pr2tXphn1T
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recursive model with spin: Collins and jet handedness

( Artru, arXiv:1001.1061)

- define RN = M1..Mn (1+So-0) Mnt..M1t
recursive property Rn= My Rn-1 MnT

- implies Snx = 1/Tr{Rn} [ Im(p) ZXpgnt + R(Z;U,PaT2) SN-1]
» Im(u)+=0 = Snt=0 even if Sn-1=0
helicity Sn-1z & transversity Snt

» jet handedness = 1) Soz — Sit || pnit #0
2) Collins effect z-pn2tXSit = Z-pr2tXphn1T

B iiplies: Snz=Du(Ju?l) Sn-1z ; SnT = Drr(lpe|) Sncir 2| Drr| <! L-EIBi
- D7<0 = alternate Collins effects on hi, h>.. as in Lund 3Po model

unfav. ~ - fav.

+l“sT _sz +k1T
d3 q, q,
93 dz q Yo
_kST +k2T —le
-

S T
h3 h2 hl
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recursive model with spin: Collins and jet handedness

( Artru, arXiv:1001.1061)

- define RN = M1..Mn (1+So-0) Mnt..M1t
recursive property Rn= My Rn-1 MnT

- implies Snx = 1/Tr{Rn} [ Im(p) ZXpgnt + R(Z;U,PaT2) SN-1]
» Im(u)+=0 = Snt=0 even if Sn-1=0
helicity Sn-1z & transversity Snt

» jet handedness = 1) Soz — Sit || pnit #0
2) Collins effect z-pn2tXSit = Z-pr2tXphn1T

B iiplies: Snz=Du(Ju?l) Sn-1z ; SnT = Drr(lpe|) Sncir 2| Drr| <! L-EIBi
- D7<0 = alternate Collins effects on hi, h>.. as in Lund 3Po model

unfav. ~ - fav.

R R l~_. BUT Ayt (K-) ~O at HERMES
—t (L) H (D "f—T Ual . different trend at COMPASS
W = Jarge Ayu©s2®(K-) at HERMES

h, h, h,
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Di-hadron Fragm. Functions (DiFF)

from g-q correlator A(z1,z2,Kt,R7) RS wlN
project out (at leading twist): T
Tr [A 7_} — D(f_mth(zl, 20, K4, R%, Kr -Rp)
Tr [A 7_%} — (R x K7) GlL e
Tr [Aic* ™y — (St xKr) Jok AR e e e hi

First suggested in Konishi et al., P.L.B78 (78)
Polarized DiFF in Collins et al., N.P.B420 (94): Jaffe et al., P.R.L.80 (98): Artru & Collins, Z.Ph.C69 (96)
Jet handedness in Efremov et al.,P.L.B284 (92); Stratmann & Vogelsang, P.L.B295 (92): Boer et al.,P.R.D67 (03)

full analysis at twist 2 Bianconi et al., P.R.D62 (00); at twist 3 Bacchetta & Radici, P.R.D69 (04)
LO evolution eqs. Ceccopieri et al., P.L.B650 (07)
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chiral-odd g7 <""2 survives [dKr (#; 7" doesn’t)

(memo: hi,h2 must be distinguishable!)

martedi 30 agosto 2011



chiral-odd g7 <""2 survives [dKr (#; 7" doesn’t)

(memo: hi,h2 must be distinguishable!)

partner of transversity

A O (2,2, M QF) =
W+W_
R| X, ¢ hQ< OB Hy a2 V2 OF

v M, e O D e a2
Radici et al., PR D65 (02)
- coll. fact. = simple product (no ®) Bacchetta & Radici, PR D67 (03)
- DGLAP (LO) evolution

- universality
- cleaner ete = (Trr1r7)(TTr117)X (expect less background)
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2007: preliminary SIDIS data on D from COMPASS: Aut ~ 0

Martin, hep-ex/0702002

2008: first SIDIS data on p' from HERMES

Airapetian et al. (HERMES), JHEP 06 (08)

2009: preliminary data on p' from COMPASS

Wollny (COMPASS), DIS 2009, arXiv:0907.0961

0.1

o g:J —8— /'’ pairs COMPASS) x > 0.032 COMPASS|2007 transverse proton data
h*h pairs COMPASS) x< 0.032
—o— ' pairs, HERMES, (scaled with 1/Dnn)

?%i(}{ jEaly ey b
0.1t ; ) _

1072

E—
|

102 04 0.6 0.8 0.5 1 1.5 2
X z M. [GeV/c?]
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2007: preliminary SIDIS data on D from COMPASS: Aut ~ 0

Martin, hep-ex/0702002

2008: first SIDIS data on p' from HERMES

Airapetian et al. (HERMES), JHEP 06 (08)

2009: preliminary data on p' from COMPASS

Wollny (COMPASS), DIS 2009, arXiv:0907.0961

observable is 0.1 s

o g:J —&— 1"l pairs COMPASS| x > 0.032 2007 transverse proton data
: : L h*h pairs COMPASS| x< 0.032
ASIH(QSR +¢s)sin 6 —& T pairs, HERMES, {scaled with 1/Dnn)
UrT 0 I : ;
# 5 ég 5 ¢
Tl [ % [ % i [
frame s o i ? i i
0
%%%%%%%%%%%%%%%% ) { -
p By, |__|4§ | | —— | | | !
iE 107 10" 102 04 06 08 05 1 15 2
X z M. [GeV/c?]
i i it 5 i < 2 < 2
partial wave expansion I = el ) O I o )

Bacchetta & Radici, P.R.D67 (03)
access to interference (TT7117)s < (TT7117)p

model prediction Bacchetta & Radici, P.R.D74 (06)
model analysis Bacchetta et al., P.R.D79 (09); She et al., P.R.D77 (08)
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2011: the BELLE data for aizr

Artru & Collins, Z.Ph.C69 (96)
Boer et al., P.R.D67 (03)

P —
ASSORTOR) (cos 6y, 2, M2, 2, M,) = a1ar X

sin? @5+ R Rir| D0q €0 e s w2y M VT S
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Vossen et al. (BELLE), )
arXiv:1104.2425 [hep-ex] -0.14f,

02703704705 0.6 0.7 08 05 02703704 05 06 0.7 0.8 'd.'g "0.270.370.405 0.6 0.7 0.8 'd.'éz '
1 1 1

L O
o
(<]
III IIIIIIIIIIIIIIII
I«
| AN LARN RARY LAY LLE RAR)

0.65 < z, < 0.72 0.72 < z,< 0.82 0.82 < z, < 1.00
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parametrizing DiFF: fitting BELLE data

(sin®6y)  (sin0)|R| (sin)|R| Doy €s Hyymin- (& M HT . | o (7, M})
2 NV —2
L +cos?fz) My Mp S e2D ()

TEECET T R g

A12R — <

strategy

1. fit the denominator using the unpolarized cross section
generated by PYTHIA MC adapted to BELLE

2. fit the asymmetry ai2r multiplied by
denominator (= [statistical error]1)
— get the numerator, bin by bin
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1. fitting the BELLE (MC) dg® — D 97m+m-

1. flavor decomposition: {uds} - charm
2. resonant (p,w; only {uds}) and nonresonant contributions

(U+d+Ss) 0
: . . : do " (u+d+s) nonresonant
700 ; tot /\‘ - 1.2,‘ s 1
600} / . 1.0 1
500¢ !
5 400 T 0.8 x?/d.o.f. ~ 1.3
< 300} 5 0.6
200/ S 0.4 .
108‘ | |\ | 02 | ).4<2<0.55
e ; g mi0.55<z<0.75 ]
0.0 ; R : N0 il ———— .
0.0 0.5 1.0 1.5
M,;, (GeV)
dO'O(C) nonresonant
1.4
1.2
¢ 1.0
> 0.8
O i
O 0.6
0.4
8(2) -"'-" 04<25055 075 |
10.00.20.40.60.81.01.21.4
Courtoy et al., arXiv:1012.0054 [hep-ph] M, (GeV)
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1. fitting the BELLE (MC) dg® — D 97m+m-

1. flavor decomposition: {uds} - charm
2. resonant (p,w; only {uds}) and nonresonant contributions

e | 5 9c"(u+d+s) nonresonant
600¢ / 3 1.0 :
500¢ !
= 400} T 0.8 x¢/d.o.f. ~ 1.3
< 300} 5 0.6
200} © 0.4 .
100¢ D.4<2<0.55
0 ‘ L ] 0.2 ] Bei0.55<2<0.75 ]
0.0 . ; ‘ N0 il ———— .
0.0 0.5 1.0 1.5
: M;, (GeV)
- big effect from charm R i
x . o (Cc) nonresonant
- no factorization of (z,Mn) depend. AR
1.2
: v 1.0
work in progress for do® X aizr ... So0s
5 0.6
g T 0.4 3
gUL - 02 Lo, 075

0.0
0.00.2040.60.81.01.21.4
Courtoy et al., arXiv:1012.0054 [hep-ph] M, (GeV)
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15t extraction of transversity
in coll. framework

Bacchetta et al., P.R.L. 107 (11)

_|_

IRESE e b @ iHE i G R e
M, Dkl (G C P )

SIDIS 2 2
AUT (:E?Z?Mqu ):

/dZ/de% SIDIS 2 Zq 63 hi(z, Q%) nqL(Q2)
Apr ~(2,Q°) = —Cy Y der el a0 )
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15t extraction of transversity
in coll. framework

Bacchetta et al., P.R.L. 107 (11)

_|_

R hq H<Iq—>7r i MQ; 2
R ‘M}g ; E Q? i R Ez Ve 22;
h°’
dz [ dM7
/ Z/ . ASUICZ]?IS(xaQZ) s ey Zq 63 h(f(LU,QQ) ncJ]_(Q2)

O R (7 )
assume charge/isospin
symmetry
O = Y = iR
Di =Dy =N,D}Y Di=Dj
S S S SR S R
= T — )
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15t extraction of transversity
in coll. framework

Bacchetta et al., P.R.L. 107 (11)

_|_

IRESE e b @ iHE i G R e
M, e 02 D (e

SIDIS 2 2
AUT (:E?Z?Mqu ):

/dZ/de% SIDIS 2 P 63 h(f(QUan) ng (@)
Apr (2, Q%) = —Cy Mt el a0 )

assume charge/isospin ,
symmetry
O = Y = iR
oDy | Df =D

BEIS _Hfd: _Hfiﬂ:Hsz
G = B = —H =0
'
zhi® (z, Q) — ixh‘f“ (z,Q?)
_ AFPS(2, Q) nu(Q%) egN Lo
oo ol T 2. e
HERMES (+ COMPASS) MSTWOSLO
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15t extraction of transversity
in coll. framework

Bacchetta et al., P.R.L. 107 (11)

_|_

R hq H<Iq—>7r i MQ’ 2
R ‘M}g ; E Q? i R Ez Ve 22;
h°’
dz [ dM7
/ Z/ . ASUICZ]?IS(xaQZ) s ey Zq 63 h(f(LU,QQ) ncJ]_(Q2)

e O R

assume charge/isospin ,
symmetry

O = Y = iR

D =D$ =N,D¥  D$=D¢

T o SR g H<zd
HfS:—H< = e __H< _ 0 l
gOa| R ithiﬂu (x, Q%) / BELLE
_ AFES(z,Q%) nu(@?) No
2 CYy nl(@2) q—%,:d,s €2 zfi (i@
HERMES (+ COMPASS) s
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15t extraction of transversity
In COII' framEWOrk Bacchetta et al., P.R.L. 107 (11)

start from D19=45¢(z,Mn; Qo?=1), H19Y(z,Mhn; Qo?=1) Bacchetta & Radici, P.R.D74 (06)
resonant + nonresonant channel inspired by spect. model

evolve at LO with HOPPET (updating with chiral-odd kernel)

fit do® from PYTHIA (adatped to BELLE) and do® x aiz2r bin by bin

integrate D19 and H1<¥ in HERMES range 0.5<Mp=<1, 0.2<z<0.7

BEEN1 Q%) /nu(Q2): Q2=2.5 GeV2 nu'/nu= -0.251+0.006:x+0.023h
[nu"/nu(2.5)] / [nu"/Nnu (100)] ~ 92%(=*8%)

—

vl b WIN
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15t extraction of transversity
In COII' framEWOrk Bacchetta et al., P.R.L. 107 (11)

. start from D19=%5¢(z,Mn; Qo?=1), H194Y(z,Mn; Qo?=1) Bacchetta & Radici, P.R.D74 (06)
resonant + nonresonant channel inspired by spect. model
. evolve at LO with HOPPET (updating with chiral-odd kernel)
. fit do® from PYTHIA (adatped to BELLE) and do® x aiz2r bin by bin
integrate D19 and H19Y in HERMES range 0.5<Mp<1, 0.2<z<0.7
BEEN1 Q%) /nu(Q2): Q2=2.5 GeV2 nu'/nu= -0.251+0.006:x+0.023h
[nu"/nu(2.5)] / [nu"/Nnu (100)] ~ 92%(=*8%)

—

vl b WIN

X hf"(x)—%hf"(x)

® HERMES 0.

® COMPASS

— Anselmino et al.,
N.P.B191 (Pr.Sup.) (09)
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15t extraction of transversity
In COII' framEWOrk Bacchetta et al., P.R.L. 107 (11)

. start from D19=%5¢(z,Mn; Qo?=1), H194Y(z,Mn; Qo?=1) Bacchetta & Radici, P.R.D74 (06)
resonant + nonresonant channel inspired by spect. model
. evolve at LO with HOPPET (updating with chiral-odd kernel)
. fit do® from PYTHIA (adatped to BELLE) and do® x aiz2r bin by bin
. integrate D19 and Hi1 9" in HERMES range 0.5<Mn<1, 0.2<z<0.7
BEEN1 Q%) /nu(Q2): Q2=2.5 GeV2 nu'/nu= -0.251+0.006:x+0.023h
[nu"/nu(2.5)] / [nu"/Nnu (100)] ~ 92%(=*8%)

—

vl b WIN

X hf"(x)—%hf"(x)

AXZ:]— {. HERMES 0.41
¢ COMPASS 0:2
L NLP.BI91 (Pr.Sup.) (09 O.l.lh
0.0 1 1

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35
X
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several "BUT.."
work in progress
stay tuned..




