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ATLAS Experiment 

•  Diameter 25 m -- Length : 46 m
• Overall weight 7 000 tonnes
• ~ 100 million electronic channels
• ~ 3 000 km of cables

ATLAS at LHC

LHC: World’s largest and most powerful collider

• Currently collides protons at 7 TeV per beam
• 27 km in circumference
• Located 100 m underground



Esperimento di Scoperta  -> General Purpose Detector

• Esperimento così come la macchina acceleratrice aveva come 
obiettivo la scoperta del Bosone di Higgs

• Non conoscendo la massa della particella,
non conosco i prodotti in cui decadrà né con quale 
frequenza decadrà in quei prodotti
• Devo poter identificare e ricostruire tutte le 
particelle prodotte nei possibili decadimenti
• Devo riconoscere, acquisire e ricostruire il maggior 
numero  possibile di eventi  generati dalle collisioni



General Purpose Detector -> Specialized Sub-Detectors
• Misurare tutte le variabili identificative delle particelle

 Identificare il numero ed il tipo di particelle prodotte
 Misurare la traiettoria, la carica, l’energia e quantità di moto



Il Rivelatore ATLAS



Atlas- Inner Tracker 
Pixel detector Semiconductor tracker

Tracciatore interno

Semiconductor Detector Based
High Tracking Resolution 100 micron



Atlas- Calorimeters
Il calorimetro elettromagnetico

Il calorimetro adronico

• Argon Liquido (rivelatore) 
+  Piombo(assorbitore) 

• Scintillatori plastici a mattonelle (rivelatore)
+  Ferro (assorbitore) 

Scintillation Detector Based
Energy  Resolution 10%/sqrt(E)



Atlas - Toroid Magnet

Central solenoid: L=1m in 2T bending field, BL2=2 Tm2

Outside of the solenoid are large air-core toroids with
bending field of 1T over adistance of ~6m, BL2=36 Tm2

Additional end-cap toroid in
forward and backward direction



Atlas- Muon Spectrometer
• Only Muons pass through the entire detector, they can be detected 

separately from other particles
• Useful for fast analysis of events
• If muons with high transverse momentum (pT) are detected 

there is higher chance of interesting process

Gaseous Detector Based
Time  Resolution 1 ns / Space Resolution 200 micron
Momentum Resolution order 1-10% at highest momenta



I rivelatori per Muoni   di ATLAS 

Monitored Drift Tubes (MDT) Resistive Plate Chambers (RPC)
Inventati qui a Tor Vergata da

Rinaldo Santonico e Roberto Cardarelli

• Tubo riempito di Ar+ con al 
centro un filo per raccogliere il 
segnale

• Il campo elettrico radiale è più 
intenso sul filo

• Migliore risoluzione spaziale

• Due elettrodi piani paralleli resistivi contengono di 
una miscela gassosa

• Il campo elettrico intenso è uniforme, 
perpendicolare agli elettrodi

• Molto veloci e con una ottima risoluzione 
temporale, sono utilizzati come trigger



Atlas- Trigger Selection
ATLAS collides protons at a rate of ~1GHz 
Raw data size for each event is ~1.6MB
Would require data flow capacity of 1.6PB/s to record everything
Actual capacity is several 100MB/s

Require events to be filtered to ~100Hz
Done using 3trigger levels

First of these is the 
Hardware LVL1 trigger
Needs to reduce events from 
~1GHz to ~75kHz, 
Requires very low latency 
(~2μs)



Atlas- Data Collection & Data Analisys



Upgrade Muon Detector: RPC BI
Attività presso Dip. Fisica e INFN Tor Vergata



Upgrade Muon Detector: RPC BI
Attività presso Dip. Fisica e INFN Tor Vergata



Atlas - Resistive Plate Chamber – R&D for Future
Attività presso Dip. Fisica e INFN Tor Vergata

L’ R&D : improved time resolution, rate capability, space
resolution -> change in layout, in materials, in read-out 
strategy, in Front-End amplification capability, new gases
mixtures
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• Soft Muon Tagging algorithm development
• PRIN project MIDDLE on this topic
• Using top-antitop events in Run2/Run3 data
• Usage of ML techniques to improve the identification efficiency and the 

fake rejection

• BR(B0
(s) → μμ) and B0

s → μμ effective lifetime 
• First ATLAS measurement in 2023
• Compatible with CMS, LHCb measurements
• Both measurements sensitive to BSM physics in a 

complementary way 
• Publication using full Run2 data by Fall

• W+ charm cross section 
• Test of pQCD, measurement of strange PDF; 
• work ongoing on data-driven background estimation, EB 

request in the Fall

• Muon detector performance in Run 2 and 
Run 3
• 1 paper in preparation (Run 3) on muon performance, EB 

request in early Fall
• 1 paper in preparation on Machine Learning based muon 

isolation, EB request before the end of the year (Run 2 + 
Run 3)

Analisi Dati ATLAS
Attività presso Dip. Fisica e INFN Tor Vergata



Atlas- have a good trip!


