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= Dsis the lowest mass charm Ve 4

hadron to decay into v, 7

Pion-like decay: prompt
DS —w vt —=vv. X
Tau decay also prompt.

Charm is dominant source
of v; + v, - a factor of
more than 10 larger than
from b-quarks.
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Forward production, n,, > 6.9

B(Dg — v.7) = 5.48 + 0.23%
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NLO pQCD evaluation of
charm pair production.

PROSA PDFs with scale
& PDF uncertainties.
Transverse momentum

smearing.
Other PDFs.



ATLAS FPF

Charm pair production :

PROSA 2019 fit to heavy flavor production

including LHCb. zenaiev et al, JHEP 04 (2020) 118.
Fits include LHCb and HERA charm
production cross sections. Short white paper 2109.10905
3 flavor PDFs.

We use LHCb D data to (in part) anchor

our FPF calculation.

Ds rapidity correlated with v, rapidity.

= PDFs, small x and large x

" |ntrinsic ky/ k;smearing
(mimicking higher order effects?)

= Renormalization, factorization
scale effects

=_ntrinsiccharm

=_Fragmentation, spectatoreffects
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Neutrino rapidity correlates better with charm rapidity

than with charm pseudorapidity in the forward region.
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Gaussian smearing with:
similar to POWHEG
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PROSA PDF fits done with mp o = \/(ch)2 + p2. also used here. Scale uncertainty band.
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DI + Dy

D’s at LHCb 13 TeV

Default (1,1)

Blue solid lines:

mrs =/ (2me)? + v
(kr) = 0.7 GeV

DY + DY

Red dashed lines:

(kr) = 1.2 GeV

(1,2) factor
for (R,F) scale
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Forward physics: small x and large x PDFs
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Forward physics: small x and large x PDFs
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Results FASERv
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Results SND@LHC

Events per GeV per ton
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Results SND@LHC

Events per GeV per ton
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FPF 1 > 6.9
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FPF 1 > 6.9
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v, + v Events Run 3

L =150 fb~! v, | U | ve+ 1, v, + s
(ur, pr), (k) (1, 1) mro2, 0.7 GeV
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(,LLR, ,up), <kT> (1, 2) mr, 1.2 GeV (1, 1) mr 2, 0.7 GeV
PDF PROSA FEFNS NNPDF3.1 CT14 ABMP16
SNDQLHC 5.1 | 24 7.5 4.0 6.6 5.0
7.2 <mn, < 8.6, 830 kg
FASERv 13.5 | 64 19.9 12.8 23.5 15.6
7, > 8.9, 1.2 ton
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v, + v Events HL
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1 m tungsten, namely 60.63 ton
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