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Introducing	Myself

Contact:
Jeremie.alexandre.merlin@cern.ch

Jeremie	A.	Merlin
Particle	Physicist		
Specialized	in	Detector	Physics

• I	joined	the	CMS	GEM	upgrade	project	in	2011

• My	main	responsibility	is	the	coordinate	the	
development	of	the	triple-GEM	technology	for	
the	CMS	upgrade	and	to	manage	the	
production	and	quality	control	of	the	detectors
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Introduction

Theory
Experiment

Analysis

Build	consistent	models

Make	predictions

Evaluate	experimental	context

Reco.	observed	physics

Compare	to	predictions

Provide	input	for	new	models

Define	experimental	concepts

Design/build	the	detectors

Produce	interesting	data	

Simplified	view

Excluding	the	accelerator	part

§ Experimental	physics	- Detector	physics
- What	is	the	final	purpose	?	à Detect	particles
- How	to	detect	particle	?	à Based	on	the	particle/matter	interaction	processes
- How	to	design	and	build	detectors	?	à various	options
(- How	to	install	and	operate	detectors)	

§ Lets	see	the	cases	of:
- Charged	particles
- Photons
- Neutrons
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Charged	Particles
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Charged	Particles
Energy	loss	due	to	Coulomb	interactions
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Charged	Particles
Energy	loss	due	to	Coulomb	interactions
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Charged	Particles
Energy	loss	due	to	Coulomb	interactions
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Charged	Particles
Energy	loss	due	to	Coulomb	interactions
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Charged	Particles
Energy	loss	fluctuations



Jeremie	A.	Merlin																																																				Interaction	Particle/Matter																													 p.	10

Charged	Particles
Energy	loss	fluctuations

Example
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Charged	Particles
Ionization Process
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Charge	Particles
Ionization	Process
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Charge	Particles
Ionization	Process

Example
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Photons
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Photons

Absorption	Mechanisms
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Photons

Absorption	Mechanisms Example
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Photons
Photo-electric	Effect
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Photons
Photo-electric	Effect
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Photons
Compton	Scattering
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Photons
Compton	Scattering
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Photons
Compton	Scattering
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Photons
Compton	Scattering
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Photons
Compton	Scattering
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Photons
Electron-Positron	Pair	Production



Jeremie	A.	Merlin																																																				Interaction	Particle/Matter																													 p.	25

Photons
Electron-Positron	Pair	Production



Jeremie	A.	Merlin																																																				Interaction	Particle/Matter																													 p.	26

Neutrons
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Neutrons
Fission

Elastic	Scattering
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Neutrons
Neutron	Capture

Inelastic	Scattering
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CMS	Environment
Simulated	BKG	and	Sensitivities
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The	end
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The	end	

Thank	you

Any	Questions	?


