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ŪɎɚŬɛɞɠ ɜɏűɤůɖɠ Űɞɡ Wilson
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NEUTRON DISCOVERY
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ȷɜɘɢɜŮɡŰɐɠ Ƚɞɜɘůɛɞɨ ɄŬɟɎɚɚɖɚɤɜ ɄɚŬəɩɜ

ɆɐɛŬ́ɞɚɨ ɛɘəɟɧ ɔɘŬ ŬɜɑɢɜŮɡůɖ, ɢɟŮɘɎɕŮŰŬɘ Ůɜɑůɢɡůɖ
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Gargamelle:  Neutral current discovery
A.Lagarrigue, A. Rousset, P. Musset et al. in 1973
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ŪɎɚŬɛɞɠ Ɇˊɘɜɗɐɟɤɜ 

Spark chamber

1962 Neutrino muon discovery
OBSERVATION OF HIGH -ENERGY NEUTRINO REACTIONS AND THE 

EXISTENCE OF TWO KINDS OF NEUTRINOS.

By G. Danby, J.M. Gaillard, Konstantin Goulianos, L.M. Lederman, N. 

Mistry, M. Schwartz, J. Steinberger (Columbia U. & Brookhaven),. 1962.

Phys.Rev.Lett.9:36-44,1962 

ïgas volume with metal plates (electrodes); filled with 

gas (noble gas, e.g. argon)

ïcharged particle in gas Ý ionization Ý electrons 

liberated; passage of particle through trigger counters

HV between electrodes  Ý strong electric field;

ïelectrons accelerated in electric field Ý can liberate 

other electrons Ý avalanche of electrons, 

Ý of plasma between electrodes along particle path; Ý

electric breakdown Ý discharge Ý spark

ïHV turned off to avoid discharge in whole gas volume
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MWPC ï1968 by G. Charpak
UA1

Discovery of W and Z

Golden event in UA1

(ˊɞɚɡůɡɟɛŬŰɘəɧɠ ŬɜŬɚɞɔɘəɧɠ ɗɎɚŬɛɞɠ)
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Anode strips
Or any other readout structure

Pillar

micromesh

Drift plane

In 1st Micromegas

Fishing line spacers have been used

MICROMEGAS
Y. Giomataris, Ph. Rebourgeard, J.P. Robert, Charpak, NIMA376(1996)29

Gap = 50-100 mm

Åȷɜɤ ˊɚɎəŬ: ȼɚŮəŰɟɧŭɘɞ ɞɚɑůɗɘůɖɠ
ɄŮɟɘɞɢɐ ɛŮŰŬŰɟɞˊɐɠ (conversion gap)~mm: 
1ɞɠɘɞɜɘůɛɧɠȺ~500 V/cm
ÅɀɘəɟɞˊɚɏɔɛŬ,ˊɎɢɞɡɠ ~5ɛm,
ɧˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ V<500V
ɄŮɟɘɞɢɐ Ůɜɑůɢɡůɖɠ(amplification gap)
~50-100ɛm: Ⱥ~50 kV/cm,
ɕŮɨɔɖ ɡˊɧəŮɘɜŰŬɘ ůŰɞ űŬɘɜɧɛŮɜɞ ɢɘɞɜɞůŰɘɓɎŭŬɠ 
ÅȾɎŰɤ ɖɚŮəŰɟɧŭɘɞ Ŭɜɧŭɞɡ:
ɢɎɚəɘɜŮɠ ɚɤɟɑŭŮɠ 150ɛm x200ɛm, 
ɔŮɘɤɛɏɜŮɠ ɛɏůɤˊɟɞŮɜɘůɢɡŰɩɜ
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High radiation resistance : > 30 mC/mm2 > 25 LHC years
G. Puill, et al., IEEE Trans. Nucl. Sci. NS-46 (6) (1999)1894.

A. Delbart, Nucl.Instrum.Meth.A461:84-87,2001

Sub-nanosecond time resolution

Time of flight, fast TPC

NA48-KABES

600 ps

Excellent single electron resolution

UV photodetector

Good energy resolution

Signal discrimination

Micromegas performance

ɉɤɟɘəɐ ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ<12 ɛm

ɉɟɞɜɘəɐ ȹɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ<0.2ns

ȺɜŮɟɔŮɘŬəɐȹɘŬəɟ. ȽəŬɜɞŰɖŰŬ 

(FWHM)

11% (ůŰŬ 5.9 keV)

Rise time of the fast signal(ɔɘŬ 

e)

<1ns



Microm®gas Concept for Laser M®gaJoule

 

Piccoloin Casaccia reactor

COMPASS

40x40 cm2 Micromegas
N-TOF

NA48

High rate, high resolution

Micromegas detectors using conventional technology



New technology

Bulk Micromegas
., Nucl.Instrum.Meth.A560: 405-408,2006

ATLAS-SLHC

Very-large
CLAS12G

LLNB
HCAL
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A large TPC for T2K experiment
T2K: a long baseline neutrino oscillation experiment 

Intense nmbeam with 650 MeV/c energy mean for neutrino oscillation study

Main goal : Direct search for nm­ne appearance (q13)

Super-Kamiokande 

Cerenkov detector

Tokai

Kamioka

Japon

295 km

JPARC facility

near detector

ND280

280 

m

TPC :

- Measure charge and momentum of charged particles

- Particle identification to distinguish e, Õ, pand p

- Excellent pattern recognition


