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Theory of fitting

The goal is to estimate:

E[O] :/dna P(aldata) O(a)

VIO] = / &"a Plaldata) [O(a)— E[O]2

| O:Aq,DZ,...
m /V[O] =10
m a — PDF/FF parameters

m P(a|data) x L(datala)m(a)

m L(datala) x exp (—1x?(a))

= via) = ¥, (L)’

m 7(a) —priors. i.e [[, 0(a; — a?)
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Theory of fitting
The goal is to estimate:
E[O] :/dna P(aldata) O(a)

VIO] = / &"a Plaldata) [O(a)— E[O]2

m O=Aq, D}, ... m L(datala) x exp (—1x?(a))
2
= VO] = 1o =) = 3, (255
m a — PDF/FF parameters m 7(a) —priors. i.e [T, 0(a; — a?)

= P(aldata) x L(data|a)m(a) m How to evaluate E[0],V[0]?
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Theory of fitting
The goal is to estimate:
E[O] :/dna P(aldata) O(a)

N / d"a P(aldata) [O(a) — E[O]2

Monte Carlo methods Maximum Likelihood
m P(aldata)—{ay} m Maximize P(al|data)—ag
m E[0] ~ % > Olag) m E[O] = O (ayp)

m VO]~ & 3, [0(ay) —E[O]>  m V[O] ~hessian, Ax? envelope,...
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Iterative Monte Carlo analysis (IMC)

posteriors

[sampler]—)[ priors

I

m Use traditional anzat
zf(z) = No®(1 — 2)°(1 + e/ + dx)

as initial
guess
m Keep all the parameters free.

No assumptions on the exponents ‘

original data
training validation
data data

parameters from
minimization steps

m Avoid over-fitting by Cross-Validation
m lterative procedure
— Adaptive MC integration (like in Vegas)

m Robust estimation of uncertainties
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IMC in action (FF case)

intermediate intermediate initial

final
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Spin PDFs
from polarized DIS

In Collaboration with:

m J. J. Ethier (College of William and Mary)
m W. Melnitchouk (Jefferson Lab)

m A. Accardi (Hampton U. and Jefferson Lab)
m S. E. Kuhn (Old Dominion U.)
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Global polarized DIS data
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Theory framework Collinear Factorization
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Theory framework Collinear Factorization

m m is a SMALL hadronic mass scale
m @ (mass of v*) is a LARGE scale
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m m is a SMALL hadronic mass scale
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Polarized DIS @ small Q? ~ 1 and high—x,;

m Collinear factorization:

m2
I' = TC()HF + O (@)

m “Extensions”

- Target mass corrections (TMC).  [Georgi,Politzer]

- Higher twist [Bliimlein, Tkabladze]
- Nuclear corrections for *He and deuteron targets

- Threshold corrections from soft gluon radiation
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Data vs theory: proton
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Data vs theory: proton
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Data vs theory: proton JLab egl-dvcs
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Data vs theory: proton JLab eglb
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Data vs theory: >He
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Impact of JLab data
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Results
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Results: d> matrix element
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ds is related to “color polarizability” or the “transverse color
force” acting on quarks

Existing measurements of ds are in the resonance region
(contains TMC, 74 and beyond)

m Agreement with data indicates quark-hadron duality
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Fragmentation Functions
from SIA data

In Collaboration with:

J. J. Ethier (College of William and Mary)
W. Melnitchouk (Jefferson Lab)

A. Accardi (Hampton U. and Jefferson Lab)
S.Kumano (KEK, J-PARC)

M.Hirai (Nippon Institute of Technology)
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7 analysis
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K analysis

(X?/Nupts = 1.01)

data/theory

12 25
I B b ) ‘ ‘ ) TASSO
1
' T e
| AT
T TR, MNT 0T o0 s 2 0T D T 0T
1
1ol TOPAZ 12} OPAL | opaLw
| [EPNENEE|
. 1 ST
o)
D o T s 007 X o
1| OPAL(S) Ll opALy)
- B
t
Sy bt osf ¢
) 0T i 07 ) 0T i 07 02 04 i 07
1 1 1
" 12} DELPHI 12| DELPHI(uds) Lo DELPHID)
1 4 H it it
T
f 0 [AARTRN L
7T CER—— o [Em) o FEm) o T2 00
12 SLD(uds) 16t SLD(c) 16t SLD(b) H\‘
H 14 14
1| et g 1 | ‘ 19 M {
1t 1} petata -
B o} t osf !
o TT o o Tz 00 T Tz T

Zeut > 0.2 for low energies
to avoid hadron mass
corrections

Zeut > 0.05 for high
energies

Smaller x? that 7 due to
larger errors

Consistent shapes across
all z

Inconsistencies mostly due
to normalizations

22/26



Fragmentation functions
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Fragmentation functions
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Outlook

Polarized DIS data

m New JAM analysis to study impact of all JLab 6 GeV
inclusive DIS data at low W and high =

m New extraction of LT & HT distributions

m Constraints on ds

SIA data

m New study of SIA data including recent Belle and BaBar data
m New extraction of fragmentation functions
m The setup for combined pol DIS, SIA and pol SIDIS is ready!

JAMLIB

m JAM SPDFs and FFs are available at github
m Python, Fortran and LHAPDF interfaces provided
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http://www.github.com/JeffersonLab/JAMLIB

JAM for public
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http://www.jlab.org/theory/jam
http://www.github.com/JeffersonLab/JAMLIB

