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Track backpropagation

For each track, mass assignment done based on best space-time compatibility
with the assigned vertex time evaluating x*for pion, kaon and proton hypotheses:
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MTD measures time of arrival of charged particles with a precision

of 6,,., ~ 30-40 ps.

MTD

Given its momentum, the track is backpropagated to the beamline

by computing time of flight (TOF) under a
to(m, K,p) = tmrp — TOF (7, K, p)

This introduces additional mass-dependent source of uncertainty
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~ 0 (10 ps) comparable to
) for heavy, low momentum
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Vertex reconstruction

e [racks are clustered to construct vertices given beamline times and positions.

e However, how do we deal with

?
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» Baseline: take the most likely hypothesis; compute ¢, as weighted average:
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with w; =
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Ztracks,i
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- consider all mass hypotheses (hp) weighted by compatibility with cand-
idate vertex); t, from deterministic annealing on appropriate cost fun-
ction, hence, at last iteration n:

2] CMS-DP-2022-025, “Update of th

2
D tracks,i 2hp Wilhp) Los(hp) _ p P (“Xinp) _ ap 1
t, = with w;(hp) = Wi X —
D th w; (hp) Z UtO,i(hp)
CMS Simulation Preliminary Phase-2 CMS Simuiation Preliminary Phase-2
>, E L L L L A B B > SR A N
@ | tt+200PU = Eisi"??gio.z ps - 20 .12f tt +200 PU - Eaji“(;].eSOi0.0ﬁ—_
8 0.20- 0=78+04ps 3 i 0=1.95+0.08 |
n | § N g
_;_T | l;\Jle=w—0.34_r0.2 ps 0'10__ pe=w—0.07i0.03__
0.15-_ Ly 0=6.3+0.2 ps B i ‘ 0=1.37+0.03 0 NeW VerteX
: ! 0.08 # | - : .
: Pt time algorithm
N - [\ .
ey | 0.06[- # ) . improves both resolu-
: SO ‘ - tion (now about 6 ps)
0.05- | : _ and bias (now comp-
' ‘ 0.021- 1 atible with 0), as well
onofersenbtl = e o0 maemeiion® e EDUSER R P
-60 -40 -20 0 20 40 60 -10 -5 0 53 10
Resolution b tm [Ps] Pull =
e in vertex reconstruction
’ of MTD time in ver
CMS-DP-2024/048, Improved Use

o MTD physics case”: 13

A

° S - @
[
o
@
d
(CdL
S Barrel | . [
O U d
a ()
@ C A Photodl0dE
N O
. e
QO _ ~ ne )
- ..
= 7 a A C ANC c €lC -
_ e M () DEC I A e M D O -
A0 C ~ J ~ N el cU © -
< A AargecC (JC
« Pursue alternative modern
¢ Use variables from other computational techniques — possible
information from tracker) reconstruction
. . CMS Phase-2 Simulation 14 TeV CMS e 14 TeV
MTD can directly measure particle S T iy B L N R W = i B
. . : SM (no MTD) '%0.9_— _______________________________________________________________________________________________________________________________ ]
veIOCItY/B Standard MOdel parthleS % D HSCPTE (M=432GeV) %0 85_ .............................................................................................................................. ]
are typically produced with 8 ~ 1; 5 107F = §0.7:___ :
we are thus sensitive to exotic ma- g i SF :
: : : $0.6F =
sive particles, which could be dete- & P :
ctably slower g My oo :
y . iF 10 , Wﬂu‘lﬁjﬂ n E 0.45 “ =
. JUM[ i .
|n a L_’H{}] ﬂr‘ 1 e | A, S . ................... o o S 3
;jmﬂw_% I, - : ~ GMSB 7 (M=432 GeV) |
HSCP stau benchmark \ ?Fll Moy 0.2 . =—TOFMID -
) A Y Mﬁrqu : ~ —TOFnoMTD
model with M = 432 GeV! BEGE™ T T %2 10 N s 06 dp  Bles st anbo s s

1e¥ 1Y 12 1 10° 10 10! 4
1/p Background track efficiency



