201349H22 H &%01 22pSA  JPS

b7

héembs
HERMESIC X S BF EBF - ERFD

RIEEMERRELICH TS
NFRARMultiplicity®HIFE I

BRI KHE LKA EHE
S2HAFIBA, Florian Sanftl, Bt ZzA, SEZFE,
#8HERMES Collaboration

BR: 1. ZFIeEisiE e/ \FOMultiplicity
2. HERMESQ)BIESR
3. RIEHR
4.

FEH

T.-A. Shibata 1



A. Airapetian et al., HERMES, Phys. Rev. D 87 (2013) 074029
‘Multiplicities of charged pions and kaons from semi-inclusive deep-inelastic
Scattering by the proton and deuteron’

Sa—F2 Gl BF
o
1. ZRIEBMEFREL EMultiplicity \P)/ (v, )

" q=p-p’
xP ?27’
BRI L BEL 2 r{ x
Q’ 2 2
X= ’ Q = §
2Pyq 7, K,..
Event by event NFOVEEEH

Kinematic cuts:

Q% >1GeV?, W?>10 GeV?, 0.1<y<0.85,
0.2<2<0.8, 2<P, <15 GeV/c

HERMES can perform 5 dimensional analysis

2 .
z, Q% Xg, Pnis & z=—" energy fraction
1%

Event by event



Multiplicity Akt

1 dN"(z, 0%) :Zf e [3¢(xg, QF)dxgDF(z, 0%)
Npis(@%)  dz > ez f5q7(xg, Q%)dxg

DIS (GRIEEMEEE.) 1event HF=YD/\FOU h DEHE
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Transverse momentum
Fragmentation Function

D« . Number density of hadron type h produced by
the fragmentation of a struck (anti)quark of flavor f

u—z*(ud) Favored fragmentation function,
u— 7 (od) Unfavored fragmentation functign

/ / B8 : Fragmentation Function

h=x", 7", K',K ...

f=u,d,s,u,d, s

Color singlet
Multi-quark states
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Collinear framework
Factorization theorem
Perturbative QCD at leading twist

Hadron productions in deep inealstic scattering

(Parton distribution function f g) x (hard scattering cross section o)
x (Fragmentation function D")

Fragmentation functions are non-perturbative quantities, but process independent.

1) Fragmentation function is an important subject of QCD by itself.

2) Flavor structure of the nucleon can be studied once the fragmentation
functions are fixed.
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Transverse momentum dependence
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Pn.  with respect to the virtual photon direction

Intrinsic transverse momentum of quarks in the nucleon

Fragmentation process (soft gluon emission, ...)

peaked at 0.3-0.5, broader for K~ (us)
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