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Fragmentation
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ÅFragmentation functions (FF)s:
ÅWhat particles (and how many) get created?
ÅWhat fraction of the initial partonmomentum (z) do they 

carry? Scaling variable of FFs (similar to x in PDFs)
ÅUse this final state information to learn about fragmenting 

parton flavor, spin, momentum Ą nucleon structure at EIC



Access to FFs
ÅSIDIS:

ÅRelies on unpolPDFs
ÅParton momentum known at LO
ÅFlavor structure directly accessible
ÅTransverse momenta convoluted 

between FF and PDF

Åpp:

ÅRelies on unpolPDFs
Åleading access to gluon FF
ÅParton momenta not directly known

Åe+e-:

ÅNo PDFs necessary
ÅClean initial state, partonmomentum 

known at LO
ÅFlavor structure not directly accessible
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Belle Detector and KEKB
ÅAsymmetric collider

Å8GeV e- + 3.5GeV e+

ÅҞǎ Ґ млΦруDŜ± όU(4S))

Åe+e-
ĄU(4S)ĄB̀ B

ÅContinuum production: 10.52 GeV

Åe+e-
Ąq q̀ (u,d,s,c)

ÅIntegrated Luminosity: >1000 fb-1

Å >70fb-1 =>  continuum

Belle detector
KEKB

m / KL detection
14/15 lyr. RPC+Fe

Central Drift Chamber
small cell +He/C2H6

CsI(Tl)
16X0

Aerogel Cherenkov cnt.
n=1.015~1.030

Si vtx. det.
3/4 lyr. DSSD

TOF counter

SC solenoid
1.5T

8 GeV e-

3.5 GeV e+

Good tracking and 

particle identification!

e(K)~85%,

e(pĄK)<10%



Single hadrons cross sections
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ÅUpdate with better ISR correction

ÅCorrelated and uncorrelated uncertainties separated Ą improve global 
unpolarizedFF fits
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http://arxiv.org/abs/2001.10194


Transverse momentum generation (Popcorn)
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PT

PT

ÅTransverse momentum gets generated relative to the fragmenting parton

ÅWhat is its distribution?

ÅWhat is its angular distribution and relation to initial spin?



KT Dependence of FFs in e+e-

ÅGain also sensitivity into transverse 
momentum generated in fragmentation 

ÅTwo ways to obtain transverse momentum 
dependence
ÅTraditional 2-hadronFF 
Ąuse transverse momentum between two hadrons (in 

opposite hemispheres)

ĄUsual convolution of two transverse momenta

ÅSingle-hadron FF wrt to Thrustor jet axis
ĄNo convolution

ĄNeed correction for qq axis (similar to a Jet function)
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