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The CC Charm Production

at the LHeC

A way to get to s(x)
A multi-scale problem {m_,m |}
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Age Old Puzzle: What is the strange quark PDF ??2?
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High Energy Insight: 1W/Z Production at LHC and the strange PDI
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The CC Charm Production
at the LHeC

How do we compute it ???
Contrast FFNS vs. VFNS
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A Fantastic QCD “Laboratory”
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Look in P_ Space
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What if there is no Charm PDF 2?? 9
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[.et’s look
at some limits...

Hi Q°, Hix



Compare FFENS and VFNS acrosss kinematic range 11
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Source of the large Q difference 12
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Source of the large X difference

13

LO
0.3[
0.2f
Matching SUB
0.1f
.4 Charm
1 2 5 10 20 50 100
LL
Large x,
Large difference LO
02] x=0.1
PDF
SUB
Gk Matching
0.05]
| Bottom
5 0 15 20 30 50 70 100

i

10

LO

30!
E x=0.01
25}
20f
15 SUB
: Matchi
*“'JE At 1'[155!J
!
o - Charm
1 2 5 10 |20 50 100
Small x,
Small difference LO
AL x = 0.01
15

PDF

SUB

Matching

_ Bottom

5 10 15 20 u?ﬂ 50 70 10



When must we
switch to VENS?

One measure, when the difference
between FENS and VENS 1s larger
than the higher order correction.

Some observations on Charm CC:
... based on work by Fred & Aleksander (Olek) Kusina et al.,
arXiv:1306.6553 Phys.Rev. D88 (2013) no.7, 074032
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Limits: from low to high scales 15

5-Flavor

Low Energy: Hi Energy:
3 & 5 Flavor match NLO & N3LO match

(c & b PDFs =0) (a~0)




When should we switch from FFNS to VFNS 16
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Compare FFNS and VFNS acrosss kinematic range 17
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Gluon & Charm
Initiated
Contributions



PDF

Production
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Theoretical uncertainties: Q2
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Gluon Uncertainty 22
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The bottom line:

Can we improve the PDFs???
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Summary Versatlllty of xFitter 25
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FIG. 7 (color online). (a) Inclusive F,, (b) Ratio of inclusive F, as a function of Q [GeV] for different values of x : 10! (left), 1073
(middle) and 1077 (right). In these calculations we have chosen u = Q.

Hybrid scheme for heavy flavors: Merging the fixed flavor number scheme and variable flavor number scheme
A. Kusina, [arXiv:1306.6553] Phys.Rev. D88 (2013) no.7, 074032
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FIG. 8 (color online). (a) Inclusive F, (b) Ratio of inclusive F; as a function of Q [GeV] for different values of x : 10! (left), 1073
(middle) and 107 (right). In these calculations we have chosen p = Q.

Hybrid scheme for heavy flavors: Merging the fixed flavor number scheme and variable flavor number scheme
A. Kusina, [arXiv:1306.6553] Phys.Rev. D88 (2013) no.7, 074032
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FIG. 5 (color online). aS(Nﬂ)xg(NF)(x) as a function of x, for different values of w. The curves are labeled aS(Nﬂ)xg(NF)(x) = {Ng, Np}
where the first term in braces indicates the Ny for the «; and the second indicates the N for g. (a) Different combinations of 3- and 5-flavor
fo's S(Nﬂ)xg(NF) (x) as a function of x, for different values of w: 5 (left), 10 (middle) and 100 (right) GeV. (b) Ratio of different combination of
3- and 5-flavor aS(NR)xg(NF)(x) and a 5(3)xg(3)(x) as a function of x, for different values of w: 5 (left), 10 (middle) and 100 (right) GeV.

Hybrid scheme for heavy flavors: Merging the fixed flavor number scheme and variable flavor number scheme
A. Kusina, [arXiv:1306.6553] Phys.Rev. D88 (2013) no.7, 074032
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Hybrid scheme for heavy flavors: Merging the fixed flavor number scheme and variable flavor number scheme
A. Kusina, [arXiv:1306.6553] Phys.Rev. D88 (2013) no.7, 074032
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