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Major	source	of	background	



SuperKEKB luminosity projection


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

Excellent	team	of	Machine	Physicists	

Assume	nominal		
9	month	running		
per	year												¥	=)

� 10 years
Program	length	





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	insCtuCons	
~700	researchers	

Belle	II	Interna=onal	CollaboraCon		

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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(Borys	&	Andrii)	

•  CS-LAL					(22	may	)	
•  CS-IPHC			(		8	june)	
•  Belle-II					(20	june)	
•  CS-IN2P3	(22	june)	

France	Ambassador		
October	11th		

SI	
•  CompuCng	resources	
•  Soiware	upgrade	
SERDI		
•  ARICH	
•  DAQ	upgrade	(?)	

B ! K⇡⇡�

MoU	KEK-IN2P3	
October	26th		





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

Physics	reason:	
	
1)	Two	extremely	different	experiments	
				LHCb	strengths				:	huge	staCsCcs,	boost,	all	B’s	produced,	detector	tuned	
				Belle-II	strengths	:	large	staCsCcs,	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	
				=>	confirmaCon	by	the	other	is	essenCal	(would	be	delighted	to	simply	confirm)	
	
Sociological	reason:	
	
1)  (non-aggressive)	compeCCon	is	a	plus	for	the	scienCfic	life	of	an	InsCtute	(ATLASCMS)	
2)  Longstanding	Ces	with	KEK	(and	Japan)	for	most	members	of	the	LAL-IPHC	team					
3)  Belle-II	group	is	not	meant	to	grow	large	:	no	threat	on	LHCb		
4)			LAL-LHCb	welcome	the	iniCaCve	
	
Remarks	:	cf.	strong	European	presence	in	Belle-II	(France	is	a	late	comer)	
			
	
		

Belle-II	versus	LHCb	:	why	Belle-II	?	

⇡0



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		

Reem	 Rascheed	 IPHC	 PhD	

	Isabelle		 	Ripp-Baudot		 	IPHC		 	DR		





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

IPHC	

Plume	detector	:	CMOS	sensors	(16M	pixels)	





Phase	II	:	Spring	2018	



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

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

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

•  Phase	≥	3	=	Belle	II	data	taking	

–  PredicCon	of	bkg	level	
–  Bkg	monitoring		

with	BELLE	II-det.	



2014 ! 2017 ! 2019

One	of	us	is	already	playing		
a	major	role	in	

650	pages	



		Belle-II	relies	on	DIRAC	



Main	mo=va=on	:	BSM	

B ! K⇡⇡� polarized

(in	SM)	





	
	
•  State	of	the	art	(Theory)	
							
						
	
	
	
	
	

	

	
		
	

	

Wilson	coefficients	
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Large	pQCD	correcCons	

Non-pQCD	 �K⇤� ' 0.8(2)

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





B0 ! K0
s⇡

+⇡��R

B+ ! K+⇡+⇡��R
Vertex	
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Common	theoreCcal		
descripCon	

Common	experimental		
aspects	

Vertexing	

PID	

Orsay	experCse	
							LAL-LPT	(*)	

(*)	D.	Becirevic,	E.	Kou,	A.	Le	Yaouanc,	A.	Tayduganov	
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Current	Constraints	 Room	for	~	70%	
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First	Look	2016	



(<-	started	to	tackle	mulCple	soluCons	
			and	performed	model	independent	fit	->)	





compu=ng	

soXware	

commissioning	

instrumenta=on	
electronics	

Su	

tracking	 PID	

physics	

DAQ	upgrade	?	
SVT	upgrade	?	

Summary	:	Belle-II	started	in	France	


