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Highlights of major achievements
All detector’s concepts have been motivated and guided by physics

• Novel Gamma ray Telescope for astronomy
I. Giomataris, G. Charpak, CERN-EP-88-94

Developed at CERN

• Optical Trigger for Beauty
G. Charpak, I. Giomataris, L.Lederman, NIMA306(1991)439

Developed by Saclay, Lausanne, CERN

• Hadron Blind Detector
I. Giomataris,G. Charpak, NIM A310(1991)589

Developed by MIT, CERN, Lausanne , ITEP

• Micromegas detector
I. Giomataris, Ph. Rebourgeard, J.P. Robert, G. Charpak, NIMA376(1996)29

Developed at Saclay

• Spherical Proportional Detector
I. Giomataris et al., JINST 3:P09007,2008

Developed at Saclay

Thèse "Contribution à l' étude d'un spectromètre pour l' expérience R608 auprès des 

ISR"



Invention du RICH
années ’70, J Séguinot et T Ypsilantis



Yannis a coécrit des articles NIM en 86 et 88 sur le proto RICH de 
DELPHI.

Les points importants, antérieurs, étaient l'introduction du gaz TMAE et 
le choix de détection par longue dérive. Sur la TMAE une mesure de sa 
pression de vapeur par YG et proposition d’un gaz (DELPHI note 86)..

Informations par Daniel 
Treille, DELPHI, CERN

R. ARNOLD, P. BAILLON, J. D BERST, H.J. BESCH, M. BOSTEELS, E. 

CHRISTOPHEL Y. GIOMATARIS, J.L. GUYONNET, G. PASSARDI, J. 

SEGUINOT, J. TOQUEVILLE, D. TOET and T. YPSILANTIS, ‘Photosensitive 

gas detectors for the ring-imaging Cherenkov (RICH) technique and the delphi

barrel rich prototype’, Nuclear Instruments and Methods in Physics Research 

A252 (1986) 188-207

R. Arnold et al., Nuclear Instruments and Methods in Physics Research A270 

(1988) 255-288

R. Arnold et al., Nuclear Instruments and Methods in Physics Research A270 

(1988) 289-318

R. Arnold et al., Nucl.Instrum.Meth.A 273 (1988) 466



A single electron shower at 5 GeV
G. Charpak, Y. Giomataris,, A. Gougas,NIM.A343:300,1994.

The imaging chamber
Georges Charpak, W. Dominik, J.P. Fabre, J. Gaudaen, V. Peskov, F. Sauli, M. Suzuki ,

A. Breskin, R. Chechik, D. Sauvage, IEEE Trans.Nucl.Sci.35:483-486,1988.

Y. Giomataris, A. Gougas, W. Dominik, Georges Charpak, F. SaulI, N. Zaganidis, NIMA279(1989)322

A high-energy gamma ray telescope
I. Giomataris, G. Charpak, CERN-EP-88-94

Gamma converter
and shower Cher







The trigger for Beauty G. Charpak, I. Giomataris, L.Lederman, NIMA306(1991)439

Developed by Lausanne Uni, Saclay,CERN

Fast impact parameter detector

beam

Minimum bias MIP

MIP from B-meson

b impact parameter

Detector

G. Charpak et al., NIMA332(1993)91-99

M. Atac et al., NIMA367(1995)372-376

Designed for a fixed target experiment GAJET

Not approved

•Real time trigger on B-mesons

• Allow a second level trigger

Sapphire crystal + liquid







Mais pour la physique du B, l’option 
collisionneur a été choisi, LHCb)







Principe photoc
CsI





Drift or cathode

~ 1 kV/cm

mms /cms

Charged particle

~100 µm

50 kv/cm

Micromesh

Readout plane  High gain ( >104)

 Good energy (11% @ 6 keV) and time resolution (< 1 ns)

 Good spatial resolution (< 50 µm)

 Reduced ion feedback < 1%

 Radiation hardness (1016 p/cm2)

 Fast ion collection operation at high flux

 Cope with sparks: resistive coating

Micromegas Principle



Invention



Citation Micromégas de 
Voltaire dans l’article







Virtue of the small gap
Y. Giomataris, NIM A419, p239 (1998)

Optimal par rapport
Aux 4mm crus aux plaques parallèles
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10 ans au LHC

24,3 mC.mm
-2

i0=400 nA

S=20 mm
2

High radiation resistance

Ar + 6% Isobutane

20 years of LHC

G. Puill, et al., IEEE Trans. Nucl. Sci. NS-46 (6) (1999)1894.

Gain =3000

X rays



HV1

HV2

MICROMEGAS

Micromesh
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No GEM

Ref: S. Kane et.al., A study of Micromegas with

preamplification by a single GEM, COMO conf., published in World Scientific

Micromegas + GEM in hadron beam

GEM gain = 10

GEM gain = 100

COMPASS RICH



HELLAZ

par Thomas Patzak,  
Collège de France, APC



Par la direction du soleil et la diffusion 
élastique, on connait l’énergie du neutrino



Since 2002
MPGD2009, Kolymbari, Crete, Greece

yannis,  merci pour l’aventure commune des 
inventions, connaissances et réalisations menée 
dans l’esprit de collaboration et d’amitié


