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Overview

* Generator-level study to understand the characteristics of the particles to be detected
at a +/s = 10 TeV muon collider.

* Comparison of the distributions of some relevant observables considering muon
collisions at+/s = 3 TeV and /s = 10 TeV for several representative channels of the
future physics programme.

Special thanks to Sergo Jindariani and Luciano Ristori for all the very useful discussions
and suggestions!
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Samples
Samples of 100k events generated at+/s = 3 TeV and /s = 10 TeV.

* utuT - Hyv, * uuT - Hvy,v,
H - bb H-vyy

b _ Observables
* W o Hywy,

H—>77 7 =]t * pr, P, 0,E,E(O) for visible
' particles, decay products,

Higgs boson, Z boson and b-
100k events generated at /s = 10 TeV only.

quarks;
e utu - Zv,v,, (my=5TeV) * b decay vertex \/xz +y? and
Z = jjari) VX2 +y? +22;

* AR = ./An? + A@? between

s ptuT -7, (mzr= 9.5 TeV) b-quarks and decay products.

Z' =~ jj (I*17)
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Electrons E and @
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Muons: pr and p,
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Muons: E and 0
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Charged pions: pr and p,
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, Vs =3TeV

Charged pions: E and 0
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Neutrons: pr and p,
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Neutrons: F and 0
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Higgs: pr and p,
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Higgs: E and 6
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b-quarks: pr and p,
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b-quarks: E and 6
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b- quarks b decay vertex and AR
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Considerations on geometrical acceptance

Alessandro Montella

% of events with at least one b-quark

inside the acceptance region

5% < 6 < 175°

10° < 6 < 170°

ptp~ — Hu,v,, H— bb @ /s =3 TeV 99.99 98.75
ptpu= — Hy,v,, H— bb Q /s =10 TeV 95.78 85.31
% of events with two b-quarks
5% <0 < 175° | 10° < 6 < 170°
inside the acceptance region
ptu= — Hy,v,, H — bb Q /s =3 TeV 92.99 79.05
ptp~ — Hu,w,, H — bb Q /s = 10 TeV 77.63 60.27
% of events with one b-quark
5% <0 < 175° | 10° < 6 < 170°
inside the acceptance region
ptu~ — Hy,v,, H — bb @ \/s =3 TeV 7.00 19.69
ptp~ — Hy,v,, H — bb @ \/s =10 TeV 18.14 25.05
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Electrons: E and 6
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Muons: pr, p, and AR
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Muons: E and 0
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Photons: p, p, and AR

:! EI T T T | T T T T | T T T T | T T T T | T T T T T T T T T T T T T T T IE :i E T T T I T T T T T T T T T T T T T T T T T T T E
< oy 7 < T _]
10'25— 5 —H-oyy @3 TeV —= 10—25_ —H-oyy @3 TeV =

B  Hoyr@10TeV N N  Hoyr@10TeV N

107 = = 1078 = =
10" e = = =
i | NE " Mﬂﬂ_‘ E

:I 1 1 1 | 11 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 : 1 1 I 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 | 1 | H :

0

100 200 300 400 500 600 700 800 200 400 600 800 1000 1200 1400
P, (v) [GeV] P, (v) [GeV]

o

S 006
<L

0.05 — Ho yy@3TeV

0.04 — H-o yy@ 10 TeV

0.03

0.02

0.01

o
f
=
2
gm_llll|IIII|IIII|IIII|IIII|IIII|

Alessandro Montella



Electrons E and @
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Jets/leptons pT,E 0 and AR
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Conclusion

Alessandro Montella

As expected, the Standard Model physics at a 10 TeV muon collider is
considerably more forward than at a 3 TeV muon collider.

Energy-related observables show very similar distributions between
the 3 TeV and 10 TeV cases.

Detectable particles produced by the decay of heavy new states are
very central for both WW-fusion and s-channel production modes;
however, a detector capable of measuring particles with a p on the
order of several TeV would be needed.
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b-quarks: b decay vertex and AR
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Photons: E and O
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Neutral kaons: p; and p,
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Neutral kaons: E and 0
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Charged kaons: p; and p,
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Charged kaons: E and @
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