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IDEA Muon detector dimensions
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IDEA’s Muon detector would have in total:
Barrel 900x2 m2 (1800 m2 total)
Barrel 1200000x2 channels
Endcaps 500x2x2 m2 (2000 m2 total)
Endcaps 1350000x2 channels

Barrel

Endcap

~5M	channels	in	total

50x50	cm2	
strips	50	cm	
pitch	1.5	mm
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µRWELL module for IDEA muon det.
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Assume	a	modular	construction	with	µRWELL	detectors	of	active	area	50x50	cm2		
Each	detector	has	x	and	y	readout	with	50	cm	long	strips	and	a	strip	pitch	of	1.5	mm

Strips

50	cm

50	cm
333

333

The	CMS	M4	µRWELL	chamber	has	a	similar	strip	pitch	with	about	half	the	strip	length		
So	testing	a	M4	chamber	can	give	a	good	idea	of	how	an	IDEA		µRWELL	module	could	
work.
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New M4 large µRWELL chamber
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•Rui	de	Oliveira	confirmed	me	that	he	can	build	another	large	M4	µRWELL	
chamber	in	his	lab	at	CERN.	He	will	use	the	drawings	used	for	the	CMS	M4.

Size:	606.5	x	498.5	x	1	mm	
Active	area:	559.6	-	480	(w)	x	450	(h)	mm	
373	radial	strips	
strip	pitch	1.29	-	1.5	mm	
strip	length	~	22	cm

M4

M3

M2

M1

Dimensions	in	
mm
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CMS GE2/1 sector µRWELL prototype (2017)

5

H4	test	beam	with	150	GeV	
muons:	
• Voltage	scan	(amplification	

scan)	
• Uniformity	scan	across	the	

surface	of	the	detector	at	
530	V	(~12000	gain,	still	to	
be	conditioned)	

• Small	high	rate	prototype	
reached	a	gain	of	~105	and	a	
rate	of	~700	kHz/cm2	

The	 excellent	 results	 obtained	
d em o n s t r a t e	 t h e	 g r e a t	
collaboration	 between	 INFN-
Eltos	and	Rui	de	Oliveira’s	lab

M4	µRWELL

GE2/1 200 sector with M4 µRWELLs 
(2m height, 1.2 m base) Unfortunately	this	M4	µRWELL	chamber	

got	destroyed	after	the	beam	test!
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M4 µRWELL prototype
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Strips

Strip	length		
~22.5	cm
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Muon detector cost

7

Cost 
[Meuro]

Engineers 
[years]

Technicians 
[years]

Operators 
[years]

Detectors 4,9 0,4 1,0 0,0
Installation 0,7 0,6 2,8 2,9
Electronics 15,4 0,3 1,5 0,0

HV/LV Systems 0,7 0,2 1,4 0,0
Gas System 0,3 0,2 1,3 0,0

TOTAL 22,0 1,7 7,9 2,9

Cost [Meuro]
Detectors 4,9
Installation 0,7
Electronics 15,4

HV/LV Systems 0,7
Gas System 0,3

TOTAL 22,0

Engineer 80 euro/hour
Technician 40 euro/hour
Operator 30 euro/hour

Assuming the following manpower costs:

36 hours/week * 48 week/year = 1728 hours/year

Assumed 3 euro/channel

Assuming 300 MEuro as 
the cost of a FCC-ee or 
CEPC detector, 
the Muon detector would be 
~7.3% of the total

Electronics	is	by	far	
the	dominant	cost
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Proposal
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•Build	a	large	µRWELL	detector	and	equip	it	with	a	Tiger-based	readout	

•Would	be	a	very	valid	test	of	an	IDEA-dimension	µRWELL	detector	equipped	with	a	

custom-made	ASIC	

• The	TIGER	chip	was	developed	by	TO	and	FE	for	GEM	detectors	in	the	frame	of	BESIII	

• Manuel	is	convinced	that	with	a	custom-made	ASIC,	the	cost	of	the	complete	front-

end	electronics	to	readout	a	µRWELL	would	not	exceed	1	euro/channel	

• This	solution	would	be	extremely	appealing	to	reduce	the	total	cost	of	the	IDEA	

muon	detector.	

• We	could	then	test	the	M4	with	the	Tiger	with	the	large	cosmic	rays	telescope	

(Bologna),	with	sources	(Ferrara)	and	with	a	X-ray	gun	(LNF)	before	bringing	the	whole	

setup	onto	a	test	beam	sometime	in	2021	

• In	parallel	perform	simulation	studies,	with	special	emphasis	on	Long	Lived	Particles,	to	

justify	the	interest	of	having	a	performing	tracker	in	the	muon	detection	system	rather	

than	a	simple	tagger	and	optimise	the	detector	consequently.	

• This	task	is	foreseen	by	the	IDEA	group	and	will	receive	special	consideration.
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Proposal
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M4 µRWELL Offer
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CAEN A2519 Offer
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Readout card
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+

=

1	GEMROC_IFC_Card	~1400	euro	
1	FPGA	starting	kit		~850	euro		https://www.digikey.com/product-detail/en/intel/DK-START-5AGXB3N/544-2742-ND/3476229	
1	DS3470.18	box	|	TEKO		50	euro		hips://www.soselectronic.com/products/teko/ds3470-18-299182	

Lemo	connectors,	etc.				200	euro	

Total	for	1	Readout	card		~	3050	euro	(with	VAT)



Backup
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M4 cluster size
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