


Essentlal literature

 Mulders, Tangerman, NPB 461 (96)

e Boer, Mulders, PRD 57 (98)

e Bacchetta, Mulders, Pijlman, PLB 595 (04)
» Goeke, Metz, Schlegel, PLB 618 (05)

Need to review and complete the study of one-
particle inclusive DIS at low transverse
momentum (soon on the arXiv...)
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Outhine

 Inclusive and semi-inclusive DIS

e Cross section in terms of structure functions

Selected examples of structure functions in
terms of transverse-momentum-dependent
(TMD) partonic functions

Conclusions
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Inclusive DIS

() +p' (P)— ¢(1")+ X

QZ

—(1 =1"? = O? = virtuality of photon X =
(I-1)"=Q y of p 2P (-1
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Semi-inclusive DIS (SIDIS)

(()+p"(P) > ¢(1"+h(P.)+ X

Q2

—(1 =1"? = O? = virtuality of photon X =
(I-1)"=Q y of p 2P (-1

lepton

_ I:)'F)h
P11

P., =transverse momentum of pion
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Vectors and angles involved
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Vectors and angles involved
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Cross-sections

DIS
do 2 o y° { /

Fr (x,Q°)

FT—I—EF;_-I—SL)\&'\/1 —822)((91 —7292)

dxdydps  xy Q2 2(1—¢)

+ StdeV2e(1 — €) cos ¢ps 2 xv(91 +92)}

SIDIS integrated over P, ,

FUU,T (X’Z’Qz)
do 2 0P y°

- F Fi SideV1—¢€2F
dxdydpsdz xy Q@2 2(1—5){ uu, T T €Fyu,.L + oL eV 1—¢e2Fy

+8rv/2e(1 +¢) sings For? + Srde v/2e(1 —¢) cos¢3FC°S‘°S}
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Full SIDIS cross section

2 Kotzinian, NPB 441 (95)

do
dxdyd%dzd%d Four (X,2,P,Q Diehl, Sapeta, EPJC 41 (05)

hl
— COS 29 f
_xy02 FUUT+5FUUL+\/2E(1+s)005050052¢@

SIHQ ’h

+)\e\/2e‘l—s sin S'n ” S,_ \/25 4 g) snn@esm&b Fui

+ St

+SL>\8!\/1—5{*\ N 1/2e(1 — ¢) cos gy Fp)

sin ¢

e sin(3¢y — ¢s) F) S'”(3 h=¢s) 4 \/2 e(1 +¢) sings F 7

+ e sin(¢p + @

+ \/25

+/22(1 — o) cos g iy °S + \[26(1 — 2) cos(2en — sg) Fy " “S)] }

sin(2¢p — ¢ cos(; — )
€) sin(2¢p — qbs)FUT( h=¢s) h—%s

+ St1e [\/1 — €2 cos(¢pp — ds) F|

18 structure functions 9 already measured!

SPIN 2006 Alessandro Bacchetta - TMD functions.in SIDIS




Regime P, <« Q

e Structure functions can be interpreted as
convolutions of TMD partonic functions

« Factorization proof (leading twist)
Ji, Ma, Yuan, PRD 71 (04)

e Subleading twist is included, even though
factorization is not guaranteed

» For large P,, see talks by Vogelsang, Yuan, Koike,
Tanaka
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Unpolarized beam and target

Fuu,t = C[fiDi]

C[fl Dl] = Xzeﬂdszdsz5(z)(pT - kT - PhL/Z)flq (X, pTZ)qu (Z1kT2)
q
Fuur =0

Cahn effectj

- M h .k M, Dt h. M H
Ff,?j%ac[ MhT(th1i+ !V:fﬁ E ) N‘;’T (xfiD1+ !V;’hiz)]

ZEUS, hep-ex/0608053

’._—coschh 2h kTh pT_kT pT

uu ZEUS, hep-ex/0608053
[Boer Muﬁ Collins
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Longitudinally pol. beam/target

ne. M h- kr M, Gt h p M, | E
Ffltr}th:—C[— (X@H#——FVﬁ?)+TT(XQLD1+mh1J‘E)]

CLAS, PRD 69 (04)
. p AL A r
Fod " = MC[—h'kT (XhLHHL + Mr Q1LGZ ) + h-pr (folD1 - %hﬁﬂ)]

M
HERMES, PLB 622 (05)

sin 2¢ 2h'kTh'pT_kT'pT Ll
Foo=" = [— VM, hy; H;

HERMES, PRL 84 (00), PLB 562 (03)

Fie = C[g1.D4]
HERMES, PRD 71 (05)
. 7 . "‘J_ A. -
FLCES% _ gc[hM:T (XeLH1L — Alf’/f;g“DZ) B hA/F,"T (XQ,'_LD1 anlﬁhﬁ_f)]

See talk by Kotzinian
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Transversely pol. target (selection)

FS|n(¢>h ®s) C_—

ur,Tm

F‘-S};]_(th+qb8) —C

pr-h f1TD1}
M HERMES, PRL 94 (05)
COMPASS PRL 94 (05)

[Transvé@

FE?S(% ¢s) _ C[

SPIN.2006
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g 1} See talk by Kotzinian
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See talks by
Diefenthaler,
Bradamante,
Yuan, Efremov,
Prokudin




Transversely pol. target (selection)

Integrated over P, |

in ¢ Mg- HY(z
Fmes = —x Y& g Y
q
In Inclusive DIS
sin @
FUT =0
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Conclusions

e In one-particle-inclusive DIS there are 18 structure
functions to be measured

e Some information about 9 of them is already
available

e The structure functions can be interpreted in the low-
transverse-momentum regime in terms of transverse-
momentum-dependent partonic functions

* Progress in experiments, phenomenology and theory
IS flourishing
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