
Welcome	and	Thanks 

•  As	conveners	of	this	TDAQ	session,	we	warmly	
welcome	your	par<cipa<on	to	this	TDAQ	
session	

•  Special	thanks	to	the	presenters	of	talks	in	this	
session	for	their	contribu<ons!	

												
																												Wolfgang	and	Zhen-An 
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Outline	 

•  Overview	of	CEPC	Machine/Detectors	
•  Guide	lines	for	CEPC	Readout	+	T/DAQ	R&D	
Ac<vi<es	before	TDR	

•  TDAQ	R&D	ac<vi<es	
•  Summary 
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Overview	of	CEPC	Machine/Detectors 
•  Machine	
– WW	scan	and	Z/Higgs	Factory	
Modes	

–  Bunch	Number	of	1524,12000	
and	242	

–  Bunch	Spacing	of	210,	25	and	
680	ns	
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Overview	of	CEPC	Machine/Detectors 
•  Baseline	Detectors	
–  In	the	barrel	from	inner	to	outer,	
the	detector	is	composed	of	
•  	a	silicon	pixel	vertex	detector,		
•  a	silicon	inner	tracker,		
•  a	TPC,		
•  a	silicon	external	tracker,		
•  an	ECAL,	an	HCAL,		
•  a	solenoid	of	3	Tesla	and	a	return	
yoke	with	embedded	a	muon	
detector.		

–  In	the	forward	regions,	five	pairs	
of	silicon	tracking	disks	are	
installed	to	enlarge	the	tracking	
acceptance	(from	|	cos(✓)|	<	
0.99	to	|	cos(✓)|	<	0.996)		

r–z		view 

R–Phi			view 
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Studies	in	Chapter	3	of	CDR	 

•  Charged	kaon	iden<fica<on	
•  Photon	iden<fica<on	and	energy	measurement	
•  Jet	and	missing	energy	
•  Flavor	tagging	
•  Most	of	the	above-men<oned	requirements	are	driven	by	the	precision	

Higgs	physics	program.	Some	examples	are	shown	in	Table	above	

18/11/13 Z.A.LIU	CEPC/TDAQ 6 



Background	study	of	Chapter	3	of	CDR		 
•  Three	most	important	sources	of	radia<on	backgrounds	are	evaluated	

for	the	CEPC:	
1.  synchrotron	radia<on	photons	from	the	last	bending	dipole	magnet;	
2.  e+e	pair	produc<on	following	the	bremstrahlung	process;	
3.  off-energy	beam	par<cles	lost	in	the	interac<on	region.		

•  Study	Conclusion	
1.  The	studies	using	the	BDSim	solware	show	that	the	masks	can	reduce	

the	number	of	SR	photons	himng	the	central	beam	pipe	effec<vely,	
from	almost	40,000	to	below	80	from	one	of	the	two	beams	per	bunch	
crossing.	Further	op<miza<on	may	suppress	SR	photons	even	more	
and	make	this	par<cular	background	well	controlled	

2.  The	total	ionizing	dose	(TID)	and	non-ionizing	energy	loss	(NIEL)	are	
620	kRad/year	and	1.2	x10ˆ(12)	1	MeV	neq	/cm2	·	year,	respec<vely.		

3.  Aler	the	introduc<on	of	two	sets	of	collimators	upstream	of	the	IPs,	
backgrounds	due	to	bremstrahlung	and	beam-gas	interac<on	become	
negligible.	The	residual	backgrounds	due	to	radia<ve	Bhabha	scaqering	
yields	hit	den-	si<es	of	about	0.22	hits/cm2	per	bunch	crossing	when	
opera<ng	at	ps	=	240	GeV.	The	corresponding	TID	and	NIEL	are	310	
kRad/year	and	9.3	->	10ˆ(11)	1	MeV	neq/cm2	·	year,	respec<vely		

•  Direct	transla<on	to	background	rate	will	be	es<mated		
18/11/13 Z.A.LIU	CEPC/TDAQ 7 



Background	Suppression	Studies 

•  The	event	rate	reaches	˜32	kHz	for	Z	factory	
opera<on		

•  Trigger	rate	allowed	by	DAQ:		100kHz	
•  Simple	background	es<ma<on(25ns	bunch	
space)	
– 40	x	10ˆ6	Hz	=	40000	x	1kHz	

•  Background	Suppression	
– 70k/40000k,	need	to	be	refined	
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Guide	lines	for	CEPC	Readout	+	T/DAQ	 

•  TRIGGER	Baseline:	Tradi<onal	
Hardware	Trigger	
– See	Talk:	Overview	of	CMS	Trigger	by	
Simone	Bologna	

•  Hardware	Trigger-less/
Timestamp		for	backup		
– See	Trigger	and	DAQ	of	
PANDA	Experiment		by	
Wolfgang	Kuehn	
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Guide	lines	for	CEPC	Readout	+	T/DAQ(2)	 
•  Readout	R&D	see	talks	

–  By	Wei	Wei	on	Pixel	Detector,		
–  By	Jia	TAO	on	JadePix, 
–  Hui	GONG	on	TPC	readout	and	DAQ	

•  Common	projects	to	develop	unified	hardware	and	firmware	
module(s)	in	FEE	electronics	for	each	of	the	detector	
systems	and	Backend	readout	Electronics	as	in	Belle	II	
–  Serial	HS	links	
–  Fast/Slow	Control	
–  Fibers	for	Data		
					and	control	
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Guide	lines	for	CEPC	Readout	+	T/DAQ(3)	 

•  For	Backend	readout	and	
Trigger/DAQ	hardware	with	
xTCA	standards	
– uTCA	boards/crate	
•  FPGA/DSP	based	
•  Provide	powerful	processing	
•  High	IO	Bandwidth(10-26Gbps/ch)			
•  General	IPMC+MMC	for	Control 

See	talk	Hardware	Development	for		
TDAQ		by	Jingzhou	Zhao 
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Guide	lines	for	CEPC	Readout	+	T/DAQ(4)	 

•  General	Processor	board	for	
trigger	and	DAQ	
– ATCA	boards/crate	
•  Size	advantage	over	uTCA	

–  50%	more	area	
–  100%	more	front	panel	

•  Power	advantage	over	uTCA	
–  400%	more	available	power	

•  Provide	powerful	processing	
			(V7	or	Ultra-scale+	like	FPGA)	
•  High	IO	Bandwidth(10-26Gbps	
interconnec<ons)			

See	talk	Hardware	Development	for		
TDAQ		by	Jingzhou	Zhao 
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Guide	lines	for	CEPC	Readout	+	T/DAQ(5)	 
•  Clock,	Trigger	Timing	and	Control(TTC)	
–  uTCA	

•  AMC	MCH	module	as	AMC13	in	CMS	
–  Standard	redundant	telecom	backplane	with	port	2	and	3	routed	
to	respec<ve	MCH	

–  Custom	development	
–  Compliant	to	uTCA	
–  Resides	in	redundant	MCH	slot	
–  TCDS	interface	
–  DAQ	links	for	full	crate	

– ATCA	
•  Master	module	with	interface	to	Trigger	and	Machine		
•  Slave	switch	module	

–  TTC++	
–  TTS++	
–  DAQ	interface	
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Guide	lines	for	CEPC	Readout	+	T/DAQ(6)	 
•  CEPC	DAQ	data	

bandwidth	
es<ma<on		
–  Virtex,	TPC,	
Tracker,	DC	
with	large	data	
size	

–  Assuming	a	L1	
trigger	Rate	of	
100	kHz,	the	
total	raw	data	
rate	is	
es<mated	2	
TBytes/s		

•  DAQ	Structure	
–  See	Fei	LI’s	talk 
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TDAQ	R&D	ac<vi<es	foreseen	
1.  Take	this	workshop	as	start	of	the	R&D	
2.  Forma<on	of	TDAQ	and	Control	Study	Group	with	

Funding	
3.  Regular	mee<ngs/discussions	
4.  Dral	Requirement/Specifica<ons	of	FEE	readout		
5.  Dral	Requirement/Specifica<ons	of	Backend	readout	
6.  Dral	Requirement/Specifica<on	of	processor	
7.  Dral	Requirement/Specifica<on	of	TTC/TTS	
8.  Study	of	trigger	primi<ves	and	tracking/cluster	finders	
9.  Prototyping/tes<ng		
10. Demonstra<on		
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Collabora<on	 

•  Collabora<ons	with	other	experiments	are	
expected	and	necessary	
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Summary 

•  Present	idea	of	readout/trigger/DAQ	was	
presented	

•  Further	R&D	ac<vi<es	is	foreseen	with	
control/readout/trigger/DAQ	subgroups	

•  Common	requirement/specifica<on	to	be	
draled		
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