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EPEYNHTIKEX APAXTHPIOTHTEX

« TO IEIPAMA ATLAS XTO LHC. NSW (New Small Wheel)
Commissioning.

ANABAGOGMIXZH TOY ATLAS (2020 — 2021): Mvoviké Xvotnua
Aviyveut@v. Aviyvevtéc Mikpopéyos kot STGC (NSW). 4 Méln g
onaoog 6to CERN. Enuavtikéc vrev0uvoTnTeS 0T KOTUGKELT] TOV
STGC ka1 NSW Trigger Commissioning.

ANAINITYEH AOT'TEMIKOY - ANAKATAXKEYH TPOXIQN
MIONIQN - ANAAYXH OYXIKHYX pg 1o véo avyyveuti.
IIpoomaBsia opyavmong opddag avantoéng Aoyiopikov atnv EALGoa.
XNRovTIKEG vAevOouvoTNTES 6TV GVATTVEN AOYIGUIKOD Y10, TO
alignment kon reconstruction ywa to NSW.

EPEYNA KAI ANAIITYEZEH XE ANIXNEYTIKA XYXTHMATA
o) Mikpouéyag teyvoroyiag Microbulk Tpaypatikod Xx-y
B) Avtiotatikoi Mikpopéyag yio vWnAEg poéc COUATIOIMV
0) Teyvoroyia Mikpopéyag pe ypfon ypoQeviov
€) AvATTuEN 0TTTO-NAEKTPIKAV 16O TIPOV Y0 EQUPROYES




The ATLAS Experiment - Upgrade

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

Toroid Magne

Wheels

15/01/2021

ATLAS - General purpose
detector

Small wheels are part of the
muon spectrometer and are
located between the end-cap
calorimeter and end-cap toroid
10 m in diameter

Consist of:
* Cathode Strip Chambers (CSC)
* Thin Gap Chambers (TGC)
* Monitor Drift Tube (MDT)

=

NEW SMALL WHEELS
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NSW: Impact on Physics

Toroid Magnetic field requires dense tracking =» NSW

* Possibility for proper reconstruction to the IP and
resolve pile-up events (up to 150 in HL-LHC)

* Reconstruction of p P~10 GeV

+ Keep efficiency and acceptance very high > 90% at HL

« Trigger rates without NSW:
P > 40 GeV = singlep- Trigger rate 60kHz
» Trigger rates with NSW:
P > 20 GeV = singlep- Trigger rate 20kHz
* Can keep lower P; (>10GeV) subleading pn

Example: H>WW*->1vlv

e
700 ATLAS

> T > —
o 500 -#- Data %% SM(sys @ stat) — o - Dala %% SM(sys@stat)
© - ATLAS mww W wzzzwy © g W Wz
- [ Vs=8TeV,|Ldt=207fb" [Ji DD SngeTop ~ goob- \s=8TeV. [Ldt=207f" CJ&  [EShdetop 3
92 400 H WWH y . Bl Z+jets [] WHets 1 2! E H WW(‘) y . I Z+jets [ Wejets E
5 - | —evuv/uvev + 0 jets B H[125GeV] 1 5 E b= —evuv/pvev + 0 jets M H25Gey] ]
e L i R 500 -]
300:— ] 400F- E
200 4 st :
- 200F N
100 — F ]
- 100F =
C - lgigior | 1+ g1 1 o] E R S P T T

20 40 60 80 100 120 140 q 50 60 70 80 90 100

[GeV] [GeV]

pT,Iead lep pT,sub\ead lep

A P; cut at 40 GeV would suppress most of the signal
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Higgs production by VBF:
Lower cross section but
distinct signature

Higgs coupling to Vector Bosons
Via Higgs-strahlung: pp> WH
Trigger on leptons from W decays
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High P, (>100 GeV) p require high precision and high efficiency tracking
NSW: 16 layers, high efficiency in high occupancy
Allow physics channels with high mass Z’, W’, Higgs boson A decaying to muons
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DiHiggs production
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Strong destructive interference

(of = 31057257 b (scale & PDF & ag & m) |

NNLO FT-approx ( JHEP 1805 (2018) 059 )

NMoAU pIkpd cross-section, BEAoupe va diepeuviioouE TTIOAvVE) EYTTAOKNA MAG.
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O<parta yia ekmovnon Master Thesis

1. NSW Commissioning.

 Epyacia o1o Zuotnua Anywng Asdopévwy (Data Acquisition)

ANWn 0edOUEVWYV E KOOUIKEG AKTIVEC.

«  MeAétn NG ammdédoong Twv avixveutwyv Tou NSW pe koouika
huuovia.

« Avarru¢n Aoyiopikou yia To alignment Tou aviXVeuTh
uuoviwv. (Multi-thread, OO/C++, Python, GitLab, Oracle
databases,...)

« Avarrtu¢n aAyopiBuwy yia TNV avakaTaoKEUN TwWV TPOXIWV
o010 NSW.

2. AvaAuon Puoikic Je Ta vEéa dedouEva.

MeAEtn Monte Carlo Twv dilapopwv KavaAiwy TTou

TTPOAVAPEPALE.
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