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Introduction - Heavy Quarks (HQ)

m Heavy Quarks (HQ): c(m, = 1.5GeV), b(m, = 4.75GeV),
t(m, =175GeV)
m unpolarized case HERA@DESY: at small x ~ 30% charm contributions

[Laenen,Riemersma,Smith,van Neerven]

m EIC will reach region with HQ relevant to structure functions
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Introduction - Heavy Quarks (HQ)

m Heavy Quarks (HQ): c(m, = 1.5GeV), b(m, = 4.75GeV),
m unpolarized case HERA@DESY: at small x ~ 30% charm contributions

[Laenen,Riemersma,Smith,van Neerven]
m EIC will reach region with HQ relevant to structure functions
m measure Ag as dominated by photon-gluon fusion (PGF)
m first full NLO computation of polarized process siimiein Falcioni,ne Freitas)

[Buza,Matiounine,Smith,van Neerven| [Bojak,Stratmann] [Vogelsang]
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Introduction - Heavy Quarks (HQ)

m Heavy Quarks (HQ): c(m, = 1.5GeV), b(m, = 4.75GeV),
m unpolarized case HERA@DESY: at small x ~ 30% charm contributions

[Laenen,Riemersma,Smith,van Neerven]
m EIC will reach region with HQ relevant to structure functions
m measure Ag as dominated by photon-gluon fusion (PGF)
m first full NLO computation of polarized process [siimiein Falcioni,ne Freitas]
[Buza,Matiounine,Smith,van Neerven] [Bojak,Stratmann] [Vogelsang]
m need improved charm tagging
m no hadronization here
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Introduction - DIS Setup

e (h) +h(P) = e (h) + Q(po) + X[Q]

mx=,2and @ =—-q® = (I — b)?

— - 2q.
e (1)) e (ly)
U e : m massless lepton/hadron l12 =0=F?
§b(q) m parity conserving
- m unpolarized: Fy, F,
Q(p2) m polarized: g,
Qp) m parity violating
k) m unpolarized: F3
npy 98 m polarized: g4, g5
=

m use cms of b*h with P ~ 2
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Introduction - Computation

m use factorization theorem:
m compute partonic matrix elements (v5 — variant of Larin-scheme (i

[Moch,Vermaseren,\/ogt])
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Introduction - Computation

m use factorization theorem:
m compute partonic matrix elements (v5 — variant of Larin-scheme (i

[Moch,Vermaseren,\/ogt])
m compute phase space
| phase space SIiCing (A) [Laenen,Riemersma,Smith,van Neerven]
— inclusive distributions: pr 5, ¥a
m plus distributions (p, w) [Haris.smin) — Monte Carlo Event Generator
— any distribution
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Introduction - Computation

m use factorization theorem:
m compute partonic matrix elements (v5 — variant of Larin-scheme (i

[Moch,Vermaseren,\/ogt])
m compute phase space
| phase space SIiCing (A) [Laenen,Riemersma,Smith,van Neerven]
— inclusive distributions: pr 5, ¥a
m plus distributions (p, w) [Haris.smin) — Monte Carlo Event Generator
— any distribution

m structure function = [ PDF @ ME dPS
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Distributions - PDF

H use é'quark and DSSV201 4[de Florian,Sassot,Stratmann, Vogelsang]
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Distributions - Transverse Momentum (1)
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Distributions - Transverse Momentum (1)
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Distributions

- Tr

sverse Momentum (ll)
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Distributions - Pair Mass
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Distributions - Pair Mass
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Neutral Current - Full Neutral Current DIS

define coupling of vector boson b(q) to fermion f: —jel’}, ; with

o = = GpThy + GosTa = gort™ + Gor™°, be{y,Z}.fe{l,q,Q}
decompose partonic coefficient functions by vector/axial-vector currents:

FM
/\/\/\/\b’Q W oW oWV
—————
BF 17 BF 2 Bg1
VA VA VA
Y BF3 ’ BQ4 ’ Bgs

A pAA pAA
F ’BFz’BQ1

600000 ——>—

now: change to b-quark and use NNPDF setsnror coliaboration
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Neutral Current - Fully Inclusive Structure Functions
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Neutral Current - Distributions
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m add (physical) cuts
m move to leptonic reference frame
m add fragmentation, e.g. ¢ — D

. . dch
m join extensions — T@‘r
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Outlook

m add (physical) cuts
m move to leptonic reference frame
m add fragmentation, e.g. ¢ — D

dgi®

m join extensions — dor

Thank you for your attention!
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Backup - DIS Setup

L. 2 Deep Inelastic Scattering:
L)
R &~ () +h(P) & () + Qlp) + X[Q)
Q(p1) ’ . N P. q
— do~L" W, ,withP, =P, ——5"q,
g(ky) q
(==
qﬂqli/ ibuib / an'B
WHH —(—g#ul—i- q2 >F~|+ P F2_IEHN0‘52P qF3
8 q[P,P,
q" S-q | 9.9,
+’€uuaﬂP.qg1+P.q P qg4+ Gt 2 |9
[PDG]
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Backup - HVBM vs. Larin

i

{757, =0 Y5 = mawﬂ“ v Py?
t'Hooft-Veltman-Breitenlohner-Maison:
{’757’7;1,}:0 #20717273
[V5,7,] =0 otherwise
Larin:
_ i vV _p_.o
YuVs = ésuupofy A
a . ..
86 I
E,uupaga 7= . .. = f(D)
Moch,Vermaseren,Vogt:
tr |:71/1 7u751| =40,¢,...
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Backup - Fully Inclusive Asymmetry
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03r 0:0000 1 e ) Ff(x,Oz)
m error band are only due to DSSV
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0.2 b

m sign unconstrained
m need measurement of (9(10_3)
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Backup - Distriubutions - Rapidity
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ckup - Distributions - Monte Carlo
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Backup - Distributions - Tranverse Momentum Fraction
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Backup - NC Partonic Gluon Channel
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