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Abstract

Neutrino production from primary hadrons produced by 13TeV
proton-proton collisions was studied with Pythia8.3.13 using the
forward tune [2]. Hard and soft QCD physics scenarios were
considered. After this production, the different interaction
channels in the tungsten target were studied using Genie, for
neutrino energy up to 1TeV and a target made of tungsten (1184
The cross-section includes Quasi-elastic Scattering (QEL),
Resonance Interactions (RES), Deep Inelastic Scattering (DIS),
Coherent Pion Production (COH) and Meson Exchange Current
(MEC) intera@ons.

/ Neutrino flux \

| Pythia8 neutrino flux predictions, using a forward-‘
tuned configuration, are presented for the
pseudorapidity region covered by SND@LHC,
considering both hard and soft QCD processes
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Fig. 1. Anti-Neutrino Fluxes with Hard QCD Fig. 2. Neutrino Fluxes with Hard QCD
¢ 200 = v g —Ea
w180 Vi & s M2
— _1""1;
160 [ —V
140 [F 200
L —
120 =8 |
T I
voo [k 150
a0 |— Il.' E
| 100 —
60 |— B
v -,
4{?:— i'n_ 5-[;1_ ]'1
20 ﬂItI.J o
ol holel -|Ill.l-rl'r1d-'l.L': e oot bl v v d o o b by v by g | |]_|I|_H'|"ﬂp'|",:-rl..- N e e N T
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 00500 {000 1500 2000  2BOD 3000 3500 4000 4500 5000
Neutrino energy, GeV Neutrino energy, GeV
Fig. 3. Neutrino Fluxes with Soft QCD Fig.4. Anti-Neutrino Fluxes with Soft QCD
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Fig 6. Total cross-section for electron
neutrino deep inelastic scattering (DIS)
off charm quarks in tungsten

The total cross sections were estimated with
GENIE_3.06, fig. 6 shows some DIS cases.
The expected no. of v+W interactions is estimated as:

2 2
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/The following tables present the predicted numbeA
events for 108 p+p collisions, based on a selection of Genie's
interaction models. Generalized Resonance processes, Pion-
Hadronic Resonance interactions, the Interference model for

DIS, are excluded. The errors in the prediction, derived from
the variation in neutrino fluxes described in [2].

Table 1 and 2, Vr interactions for Hard and Soft QCD respectively.

Interaccion Nro. Eventos Porcentaje Interaccion Nro. Eventos Porcentaje
QEL | 588" 75x107% | 0.106% QEL | 1,357, x 1072 | 0.118%
MEC | 221%00 x 107 | 0.0400 % MEC | 5,09%;° x 107 | 0.0448 %
COH | 509" x 107* | 0.00922 % COH | 110735, x 107° | 0.00969 %
RES | 288" x 1072 | 0.522% RES | 6,607, x 1072 | 0.581%
DIS 3,287 0 x 100 | 59.4% DIS 6,607 x 100 | 58.1%
Total 5.52 - Total 11.36

Table 3 and 4, Ve interactions for Hard and Soft QCD respectively.

Interaccion Nro. Eventos Porcentaje | | Interaccién Nro. Eventos Porcentaje
QEL | 1,169 x 107" | 0.0519 % QEL | 1,969, x 1071 | 0.0492 %
MEC | 4,33*0%) x 1072 | 0.0194 % MEC | 7,337%% x 1072 | 0.0184 %
COH | 2330% 51072 | 0.0104 % COH | 4,087, x 107 | 0.0102%
RES | 5,9070% %1071 | 0.264% RES | 1,075, x 10° | 0.251%
DIS | 13370% X102 | 59.6% DIS | 237700, x 10> | 59.5%
Total 223.24 : Total 398.27

Table 5 and 6, Yuinteractions for Hard and Soft QCD respectively.

Interaccion Nro. Eventos Porcentaje Interaccion Nro. Eventos Porcentaje
QEL | 8,637 x 1072 | 0.0448 % QEL | 1,75750, x 107" | 0.0458 %
MEC | 323" °x107% | 0.0168 % MEC | 6,577 %1072 | 0.0172%
COH | 1,83%; 5 x 1072 | 0.00950 % COH | 3,747;5 x 1072 | 0.00979 %
RES | 441" x107" | 0.229% RES | 898" % x 107" | 0.235%
\ DIS | L1500 %107 | 59.7% DIS | 228%090 %107 | 59.7% /
Total 192.70 - Total 382.23 -
_~
Discussion

In the Pythia8 fluxes for the Y we can see that the
amount of events that we can see in the flux are not
many, this later reflects at the number of events on
Table 1.

On the other hand for V¢ and VV;, we can pass onto
directly the tables. Where we can see how DIS
interactions have the most amount of events for each
neutrino. Rounding up the 60% of the expected
events.

This aligns with the filtering applied to the fluxes,
where only neutrinos with a primary particle as their
mother were considered. This is because the
interactions we expect to study are predominantly of
this type. Specifically, to analyze interactions leading
to the production of charm quarks C, we should focus
on DIS

As DIS are the most predominant process present in
this work. For future reference, to have a better study
on these types of interactions at SND it would be good
to consider a larger range of energy for the cross-
splines, up to 5 TeV rather than 1 TeV.
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