
F.	Le	Diberder	
on	behalf	of	the	
	LAL-IPHC	team	
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The	present	proposal	is	:	
for	LAL-IPHC	to	join	Belle-II	as	a	long	term	commitment	
	
					It	covers	mostly	the	ini:al	period	2017-2018-2019	of	the	
ramping	up	of	the	acBviBes.	We	expect	the	team	to	enlarge	
and	expand	its	responsibiliBes	later	(no	commitment	yet).	
	
					The	proposal	concerns	only	Belle-II,	although	it	should	
be	put	in	context,	and	thus	other	acBviBes	not	belonging	to	
the	present	Belle-II	proposal	will	be	menBoned.	
	
					The	understanding	should	be	that	the	commitment	of	
LAL-IPHC	is	meant	for	the	full	Belle-II	project	(far	beyond	
2019)	and	should	represent	quickly	the	main	acBvity	of	the	
members	of	the	team.	

ScienBfic	Council	LAL										:	22	May		
ScienBfic	Council	IPHC								:			8	June	
Belle-II	InsBtuBonal	Board	:	19	June	 enthusiasBcally	
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Major	source	of	background	



SuperKEKB luminosity projection


Goal of Be!e II/SuperKEKB
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The	starBng	date	of	nominal	data	taking	is	now	firm	:	end	2018	
The	learning	curve	assumpBons	are	conservaBve,	not	“aggressive”	

Excellent	team	of	Machine	Physicists	

Assume	nominal		
9	month	running		
per	year												¥	=)

� 10 years
Program	length	





Weight	:	1400				tons	
				(CMS	:	14000	tons)									





Europe	 281	

Austria	 14	

Czech	 7	

Germany	 106	

Italy	 74	

Poland	 10	

Russia	 46	

Slovenia	 17	

Spain	 4	

Ukraine	 3	

America	 117	

Canada	 23	

Mexico	 11	

USA	 83	

23countries/regions	
101	insBtuBons	
~700	researchers	

Belle	II	Interna:onal	CollaboraBon		

Asia	

Saudi	Arabia	 3	

Australia	 36	

China	 27	

India	 39	

Japan	 159	

337	

Korea	 42	

Malaysia	 5	

Vietnam	 2	

Taiwan	 21	

Thailand	 2	

Turkey	 1	

As	of	Feb.	2017	
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Nominal	data	taking	starts	
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Phase	II	









Fast	Luminosity	measurement	Double	purpose	:	Feed-back	&	(top-up)	Monitoring	

IPHC	

Plume	detector	:	CMOS	sensors	(16M	pixels)	



2014 ! 2017 ! 2019

One	of	us	is	already	playing		
a	major	role	in	

E.	Kou	&	P.	Urquijo		
																					(Belle-II	Analysis	Coordinator)	



		Belle-II	relies	on	DIRAC	



CompuBng	resources	

The image cannot be displayed. Your computer may not have enough memory to open the 
image, or the image may have been corrupted. Restart your computer, and then open the 
file again. If the red x still appears, you may have to delete the image and then insert it 
again.

The image cannot be displayed. Your computer may not have enough memory to open the 
image, or the image may have been corrupted. Restart your computer, and then open the 
file again. If the red x still appears, you may have to delete the image and then insert it 
again.

An	already	long	history	
of	collaboraBon	France-Japan	
notably	for	compuBng/soiware	
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The	compuBng	ressources	requested		
are	small…	because	the	group	

is	meant	to	remain	rather	small	:	~10	PhD	

M&O	=	3	k€	/	PhD		
for	9	months	operaBon		

(i.e	nominal	year)	

France	=	CC-IN2P3	+	IPHC	+	LAL	(best	effort)	





The	LAL	–	IPHC	ini:al	team,	as	of	now	

	Philip		 	Bambade		 	LAL		 	DR		

	Sviatoslav		 	Bilokin			 	IPHC		 	Postdoc		

	Leonid	(*)		 	Burmistrov		 	LAL		 	IR		

	Daniel			 	Cuesta		 	IPHC		 	PhD		

	Emi		 	Kou		 	LAL		 	DR		

	Francois				 	Le	Diberder		 	LAL		 	Pr		

	Jerome			 	Baudot		 	IPHC		 	Pr		

	Isabelle		 	Ripp-Baudot		 	IPHC		 	DR		

(*)	long	stays	foreseen	



B ! ⌧⌫⌧

B ! DX

Bs $ B̄s

Čerenkov	&	PID	
Fast	simulaBon	

b&c tagging

Members	of	the	team	
are	experienced	in	B	Physics	



Main	mo:va:on	:	BSM	

B ! K⇡⇡� polarized

(in	SM)	
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Vertex	

B0 ! K0
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Common	theoreBcal		
descripBon	

Common	experimental		
aspects	

Vertexing	

PID	

Orsay	experBse	
							LAL-LPT	(*)	

(*)	D.	Becirevic,	E.	Kou,	A.	Le	Yaouanc,	A.	Tayduganov	





ARICH	detector	located	in	forward	endcap.		

Placed	2	m	from	I.P.		

3.5	m2	coverage	surface	

420	HAPD	modules	with		

rin	=	56	cm,	rout	=	114	cm	

2	x	124	=	248	aerogel	Bles		

60480	readout	channels		

18	planar	mirror	plates	

6	sectors	

ARICH	
Aerogel	Ring	Imaging	CHerenkov	(ARICH)	

Target	performance	:	K/pi	separaBon	at	>	4σ	C.L.	@	0.5	<	p	<	4	GeV/c.	

Aerogel	

Hybrid	Avalanche	Photo	Detector	(HAPD)	

Focusing	configura:on	n1	<	n2	



Aerogel	assembly		

HAPDs	assembly		

Hardware	

CalibraBon	
Alignment	

SimulaBon	

Tuning	and	Adjustment		

Adding	modules	for	background	

Data	quality	monitor	(DQM).		

Alignment	
ARICH	soiware	

Work	within	ARICH	team	

InstallaBon	

Long	term	commitment	

Tests	of	new	soiware	release			

			Short	term	contribuBon	

			Short	term	contribuBon	

Long	term	commitment	
(But where is Leonid?) 



Beam	induced	background	•  Phase	2	=	Belle	II	+	BEAST	II	

–  Specific	beam	transport	simulaBons	
–  Specific	set	of	measurements	(BEAST)	

–  SimulaBon	tuning	to	reproduce	reality	
–  Bkg	in	Belle	II-det.	understood	through	BEAST	

•  Phase	≥	3	=	Belle	II	data	taking	

–  PredicBon	of	bkg	level	
–  Bkg	monitoring		

with	BELLE	II-det.	

current	commitment	
potenBal	

commitment	



compu:ng	

so^ware	

commissioning	

instrumenta:on	
electronics	

tracking	 PID	

physics	

(very	friendly	&	open	detailed	discussions)	

23rd	morning	was	added	for	further	
exchanges	on	so^ware	needs	

DAQ	upgrade	?	
SVT	upgrade	?	



France	very	much	welcome	



			Summary	of	intended	contribu:ons	
(beside	data	analysis,	and	MDI	follow-up)	

At	this	stage	Belle-II	is	gathering	all	its	strenghts	to	assemble	Detector&Soiware,	
which	is	a	very	exciBng	Bme	in	a	collaboraBon	lifeBme.	
France	is	very	much	welcome,	and	very	much	friendly	expected	to	be	a	full-fledge		
member	of	the	collaboraBon	(kindergarten	atmosphere).	
	
For	Belle-II,	our	acted	commitments	so	far	are	:	
	
	
	
	
	
																																						Tracking	soiware	
	
	
The	synergy	between	both	labs	is	genuine	for	analysis	aspects	but	it	turned	out			
to	be	strong	for	all	aspects.	
Other	commitments	are	indiscussion,	keeping	in	mind	to	avoid	dispersion	and		
over-commitments	(re-inforcement	would	help	a	lot).	

ARICH	

(K0
s )



												Request	to	IN2P3	ScienBfic	Council:		
																									posiBve	recommandaBon	for	
	
•  The	iniBaBve	:	IN2P3	joins	Belle-II	(long	term)	
•  The	iniBal	phase	(2017-2019)	
•  The	growth	up	to	~	12	FTE	
	
						For	the	iniBal	phase,	the	funding	request	are		
•  Travel	missions	for	collaboraBon	meeBngs	(3/year)	
•  Long	Stay	of	
						L.	B.				:	1-2	months	2017	:	1-2	years	2018-2019	
						F.	LD.		:	CNRS	“delegaBon	+	MAD”	(2	years)	2018-2020	
	
	





	
	
•  State	of	the	art	(Theory)	
							
						
	
	
	
	
	

	

	
		
	

	

Wilson	coefficients	
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(guts feeling) ��(SM) = �1 at most at a few percents level



Answers	to	quesBons	from	referees		
							
					
•  State	of	the	art	(Experiment)	

		LHCb	(2014)		
	
		Towards	the	measurement	of		
										(as	of	now	R&D	level)		
LHCb	(2016)	PhD	(G.	Veneziano)		
Belle-I	(ongoing	analysis	K.	Trabelsi	KEK)				
	
		
	

	

�� 6= 0 (5.2�)

��

Very	challenging	:	middle	term	analysis	project	
						(because	of	background(s)	and	theory)	

=) joint LHCb-Belle mini workshop fall 2017
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Beyond	2019	





Numbers	and	costs	

k€	

Typical	stays	and	related	cost		:	KEK	=	7	days	*	3	=	6k€	+	IPHC-LAL	=	1	day	*	2	=	1k€	
•  No	double	counBng	with	MDI.		
•  Long	stay	not	accounted	for	(1-2	months	2017,	then	full	year	2018-2019)	
	



Ins:tu:on	level	reason:	
	
1)  IN2P3-HEP	is	strongly	present	in	LHC,	in	fact	only	in	LHC	=>	diversificaBon	
2)  Develop	collaboraBon	with	Japan	
3)  Funding	needs	are	limited	:	small	group,	M&O	very	low	

Physics	reason:	
	
1)	Two	extremely	different	experiments	
				LHCb	strengths				:	huge	staBsBcs,	boost,	all	B’s	produced,	detector	tuned	
				Belle-II	strengths	:	large	staBsBcs,	boost,	very	clean	events,	new	detector	
							exquisite	tagging	and										,	backgounds	much	smaller,	and	of	different	nature		
2)	If	New	Physics	is	observed	in	any	of	the	two	experiment	
				=>	confirmaBon	by	the	other	is	essenBal	(would	be	delighted	to	simply	confirm)	
	
Sociological	reason:	
	
1)  (non-aggressive)	compeBBon	is	a	plus	for	the	scienBfic	life	of	an	InsBtute	(ATLASCMS)	
2)  Longstanding	Bes	with	KEK	(and	Japan)	for	most	members	of	the	LAL-IPHC	team					
3)  3)		Belle-II	group	is	not	meant	to	grow	large	:	no	threat	on	LHCb		
4)		LAL-LHCb	welcome	the	iniBaBve	
	
Remarks	:	cf.	strong	European	presence	in	Belle-II	(France	is	a	late	comer)	
			
	
		

Belle-II	versus	LHCb	:	why	Belle-II	?	

⇡0



Beyond	Ini:al	period	(2017-2019)		
The	goal	is	to	expand	the	group	from	~	4	FTE	(2019)	to	~	12	FTE	(permanent	staff)	and	
to	a�rack	other	laboratories	in	France.	
	
The	present	proposal	to	the	CS-IN2P3	concerns	only	the	iniBal	phase	because	of	that:	
	
	We	are	a	small	team,	with	no	concrete	proposiBon	to	future	detector	realizaBon,	yet.	
	
The	detector	being	assembled,	the	Belle-II	collaboraBon	is	not	diverBng	efforts	to		
possible	upgrades.	Only	for	DAQ,	an	upgrade	appears	necessary	in	the	middle	term,	
but	even	here,	the	kick-off	workshop	on	the	subject	will	be	held	only	in	Fall	2017.	
	
Would	“significant”	proposiBons	from	us	materialize,	the	implicaBon	of	the	InsBtute	would		
imply	an	explicit	formulaBon	to,	and	approval	by	the	ScienBfic	Council(s).		
	
Remark	:		Considering	the	future	size	of	the	group	(<-	not	“large”)	the	term	“significant”		
Is	to	be	understood	“considering	the	size	of	the	group”.	
	


