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The	Time	Projec9on	Chamber	(TPC)	
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•  Diameter:	5	m,	length:	5	m		
•  Acceptance:	|η|<0.9,	Δφ=2π		
•  Gas:	Ne-CO2-N2			

at	driU	field	=	400V/cm	
•  Total	driU	9me:	92µs	
•  Readout	Chambers:	total	=	72	

–  Outer (OROC): 18 x 2	
–  Inner	(IROC):	18	x	2	

•  MWPC	+	Ga9ng	Grid	
–  Open	every	100µs		
–  Closes	for	300-500µs	

	



Performance	during	Run	1	
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Tracking	efficiency		
98%	(pp)	

Excellent	PID	



TPC	Upgrade	(1)	

EXPECTED	50kHz	(5	pileup	during	driU	9me)	

Space	point	distor9ons	up	to	1	m		
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ALICE	Upgrade	Lol:	
hip://cds.cern.ch/record/1475243		

	Con9nuous	readout	with	GEMs	
	(Gas	Electron	Mul9plier)	

ALICE	Upgrade	TDR:	
hips://cds.cern.ch/record/622286	

GEM	has	advantages	in:		
•  Reduc9on	of	ion	backflow	(IBF)		
•  High	rate	capability		
•  No	ion	tail		
Requirement:	
•  IBF	<	1%	at	Gain	=	2000		
•  dE/dx	resolu9on	<	12%	for	55Fe	
•  Stable	opera9on	under	LHC	condi9on	
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TPC	Upgrade	(2)	



ALICE	Physics	Program	in	Run	3	

•  Yields	and	azimuthal	distribu9ons	of	hadrons	with	(c,	b)	heavy-
quark	thermaliza9on	in	the	QGP	

•  Produc9on	of	quarkonia	at	low-pT	
study	of	their	possible	dissocia9on	and	regenera9on	QGP.		

•  Low-mass	di-electron	produc9on	to	extract	informa9on	on	
early	temperature	and	the	partonic	equa9on	of	state,	and	to	
characterize	the	chiral	phase	transi9on	

•  Jets	and	jet	correla9ons,	in	par9cular	their	structure	and	

par9cle	composi9on,	to	study	the	mechanism	of	partonic	
energy	loss	in	medium	

•  The	produc9on	of	nuclei,	an9-nuclei	and	hyper-nuclei		
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Budapest	R&D	Center	(1)	
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Gain	scan	
+	HV	leakage	

Op9cal	scan	 Leopard	
Gabor	Nyitrai’s	talk	

3	tes9ng	techniques:	 In	collabora9on	
with	University	of	
Helsinki	and	RD51	



Budapest	R&D	Center	(2)	-	Gain	
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55Fe	

Picoamper-meter	

High	voltage	on/off	

Looking	at	electrical	
signal	induced	by	source	

Flushing	with	N2	

Addi9onal	QA:	
HV	test:	leakage	
current	measurement	

Offline	processing	



Budapest	R&D	Center	(3)	-	op9cal	
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Automa9c	scan	with	robot	
(X-Y-Z	table)	

Convolu9onal	Network		algorithm:	
•  s9tch	the	images	
•  recognize	holes	

CMOS	camera	+	telecentric	op9cs	

Measuring	every	hole!	

Predic9ng	the	gain	

Technique	developed	by	Uni.	of	Helsinki	

70	(55)	μm	±	5	μm		



Thank	you	for	your	aien9on!	

•  TPC	upgrade	for	Run3	

•  Cont.	readout	at	50kHz	
interac9on	rate	…	

•  …	with	GEM	foils	instead	
of	MWPC	

•  R&D	and	QA	in	Budapest	

•  ALICE	TPC	QA	UG	
Workshop	on	16th	of	
December	
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and	T.	Gunji,	C.	Lippman,	E.	Brücken,	D.	Varga!	


