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Which forces can we use for acceleration
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Why we need particle detectors?
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Top 10

Importance of 
scientific instruments
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Detectors are everywhere 
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Voyager & Pioneer
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RAD on Mars
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Basic principle

Human readable world!Not human readable world!



Particle Detectors Slide 9/40

Mechanisms 
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Bethe-Bloch stopping power
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Momentum measurement

• Curvature strength→ Momentum

• Bending direction → Charge sign

• Momentum measurement = 
position measurement

• Partly the detectors work inside 
the strong magnetic field

)( BvqF
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Classification 

Track visualization
● Cloud/Wilson chamber 

(supersaturated vapor)
1911; Nobel 1927

● Spark chamber 1930
tracking

 
● Bubble chamber 

(superheated liquid)
1952; Nobel 1960

Direct e-charge signal

Gaseous

Semiconductor

● Geiger–Müller tube: 1908; radiation
● Ionization chamber

flux measurement
● MWPC Multi-wire proportional 

chamber: 1968, energy, tracking
● Straw tubes: energy, tracking
● Drift chamber: energy, tracking
● GEM & micromegas
● TPC Time projection chamber

3D, energy, traking
● TRD Transition radiation detector
● RPC Resistive plate chamber

Very precise time measurement

● Silicon detectors
vertex reconstruction strip, drift, 
pixel, ...

● Germanium detectors
energy measurement

● Diamond detectors
luminosity detectors

● ? MCP micro-channel plate ?

Photon signal→electric signal

Scintillation

Cerenkov

Scintillation

Cherenkov

● Organic Plastic
energy, position, TOF, tracking, 
fast triggers, dE/E,…

● Liquid: energy, position, 
tracking, dE/E, neutron, ...

● Inorganic
precise energy measurement in 
very large scale

● Gaseous, Aerogel
relativistic particles

● Liquid, solid; medium energy

● RICH – ring image Cherenkov
momentum, charge, direction

● DIRC – Detection of Internally 
Reflected Chrenkov light
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Cloud / Wilson chamber

– supersaturated vapor 1911; Nobel prize 1927
Downward
Going positron
63 MeV

6mm
Lead 
plate

positron
Lost 23 MeV

Smaller radius defines 
the track direction

1.5 T
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Bubble chamber

A bubble chamber is a vessel filled with a superheated transparent liquid (most often liquid hydrogen) 
used to detect charged particles moving through it. 

It was invented in 1952 by Donald A. Glaser, for which he was awarded the 1960 Nobel Prize in Physics.
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Bubble chamber: D meson production and decay
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Spark chamber
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Gaseous Counters

https://en.wikipedia.org/wiki/Donald_A._Glaser
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Gaseous detectors
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MWPC—multi wire proportional chamber
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Straw tubes
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MWDC—multi wire drift chamber
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GEM—gas electron multiplier
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TPC—time projection chamber
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