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+*¢* The evolution of Non-singlet quark distribution:
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» DGAP evolution equation for PDFs:
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Analyzing Drell Yan process
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Initial question

Are the kt-factorization and different AOC methods applicable formalisms to
reach the TMD Fragmentation Functions or NOT?




** DGAP evolution equation for Fragmentation Function:
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** DGAP evolution equation for Fragmentation Function:
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** DGAP evolution equation for Fragmentation Function:
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** DGAP evolution equation for Fragmentation Function:
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TMD FFs

< TMD FFs, D{(z Q,p;) , indicate the
probability of transition of a parton ‘i’ at sacle
Q into a hadron ‘H’ carrying away a fraction
‘2’ of the parton momentum.
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TMD FFs

< TMD FFs, D{(z Q,p;) , indicate the
probability of transition of a parton ‘i’ at sacle
Q into a hadron ‘H’ carrying away a fraction
‘2’ of the parton momentum.

7 jet axis
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non-perturbative ( valid in the p, < 1GeV )

**The studies over TMD FFS
perturbative ( valid in the p; > 1GeV)




** DGAP evolution equation for Fragmentation Function:
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* By inserting these splitting kernels and using the plus prescription in a straightforward way,
one could have the LO DGLAP equation evaluated at a scale ki:
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** DGAP evolution equation for Fragmentation Function:
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** DGAP evolution equation for Fragmentation Function:
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** DGAP evolution equation for Fragmentation Function:
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* By inserting these splitting kernels and using the plus prescription in a straightforward way,
one could have the LO DGLAP equation evaluated at a scale ki:
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* The LO-MRW method:
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* The LO-MRW method:
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** The LO-MRW method:
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The cross section and experimental data

¢ The cross section of the single inclusive hadron production in the e+ e- annihilation processes :
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The cross section and experimental data

¢ The cross section of the single inclusive hadron production in the e+ e- annihilation processes :

1 dof B
Tiot dzd? DL Z
q

1
0.2 ZEqQ[Df(z?Phﬁg) + D7 (z,p15 1%)].
g

—

TASSO — +/s=14, 22, 35, 44 GeV
MARKII - +/s=29 GeV

_ CELLO — +/s=34 GeV

The experimental data — AMY — +/5=52-57 GeV

BELLE — +/s=10.58 GeV (2019)
DELPHI,SLD and ALEPH — +/s=91 GeV




The cross section and experimental data

¢ The cross section of the single inclusive hadron production in the e+ e- annihilation processes :

1 dof B
Tiot dzd? DL Z
q

1
0.2 ZEqQ[Df(z?Phﬁg) + D7 (z,p15 1%)].
g

—

— +[s= 5, 44 GeV
MARKII — +/s=29 GeV
CELLO - +/s=34 GeV
MY - \/§=52-57
BELLE — +/s=10.58 GeV (2019)
DELPHI,SLD and ALEPH — +/s=91 GeV

The experimental data —




The cross section and experimental data

¢ The cross section of the single inclusive hadron production in the e+ e- annihilation processes :

1 dof B
Tiot dzd? DL Z
q

1
0.2 ZEqQ[Df(z?Phﬁg) + D7 (z,p15 1%)].
g

—

TASSO — +/s=14, 22, 35, 44 GeV
MARKII - +/s=29 GeV

_ CELLO — +/s=34 GeV

The experimental data — AMY — +/3=52-57 GeV

BELLE — +/s=10.58 GeV (2019)
DELPHI,SLD and ALEPH — +/s=91 GeV




The cross section and experimental data

¢ The cross section of the single inclusive hadron production in the e+ e- annihilation processes :

1 dof B
Tiot dzd? DL Z
q

1
0.2 ZEqQ[Df(z?Phﬁg) + D7 (z,p15 1%)].
g

—

TASSO — +/s=14, 22, 35, 44 GeV
MARKII - +/s=29 GeV

_ CELLO — +/s=34 GeV

The experimental data — AMY — +/5=52-57 GeV

BELLE — +/s=10.58 GeV (2019)
DELPHI,SLD and ALEPH — +/s=91 GeV




1loydaidp, (GeVic)™

1/ oordaidp, (GeVic)™!

—
T

o
S

0.10¢

0.05+

«  TASSO
[] Uncerfainty =====
Vs =14GeV -—--- -

-
‘.
-
e

-
-
B

KMR (@) -
LO-MRW
NLO-MRW

001+ i A M !
1.0 1.2 14 1.6 1.8 20
p. (GeV)
FT T L S s B e S | — 3
[ + TASSO kwr  ©
1k [[] Uncertainty ===== LO-MRW
i \s =35GeV -=--- - NLO-MRW
0.100 ¢
0.010¢
0.001 ¢

1/oyerdoldp, (GeVic)™!

1/oierdoldp, (GeVic)™!

(=]

wn

S =
LA L T

0.100 |
0.050 |

0010t
0.005 F

10gr——

0.100 ¢

0.010¢

0.001

PHYSICAL REVIEW D 104, 114004 (2021)

+ TASSO kMR (0)
[ Uncertainty ===w== LO-MRW
- ]
10 15 20 25 3.0
py (GeV)

Fig2: The normalized differential
Cross sections (1/o,,)do/dp, With
respect to p, compared to the
experimental data of TASSO at the
different CM energies. The shaded
uncertainty grey bands are belong
to the KMR prescription.
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GeV center of mass energy.
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FINAL REMARKS

** Many studies on the kt-factorization and different AOC methods
show that this approach could be used in calculating unintegrated
parton distribution functions and in predicting the experimental
data properly.

* We showed that with some considerations, it could be used in
finding the transverse momentum dependent fragmentation
functions.

* We hope to apply these formalisms to other hadrons and in
higher accuracy levels in our future works.
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