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FLAVOR	PHYSICS:	A	STORY	OF	SUCCESS
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DISCOVERY	OF	FLAVOR	EXPERIMENTS

CPV	in	K0	system	discovered	in	1964	! CKM	
mechanism	and	3rd	quark	generation		

Neutral	kaon	oscillation	predicted	in	1955	and	
established	in	1960	and	only	in	1987	observed	in	
B0	system	! charm	and	top	quark	masses	

K0L ! mu+mu-	suppression	! GIM	
mechanism

PRECISION	MEASURMENTS	OF	CKM	ELEMENTS
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B	FACTORIES	AND	THE	INTENSITY	FRONTIER
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OPEN	QUESTIONS
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l	=	µ,	e		 LHCB	only	µ
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COMPLEMENTARITY									AND	LHC
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For	more	detail	see	a	
dedicated	talk	at	this	
conference	by	D.	Tonelli

e+e-
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WHAT	IS	THE	GAME	AT	ASYMMETRIC									FACTORIES

12/03/2019 �6

But	also	some	difficulties:	
• e+e-	cross	section	about	1000	smaller	than	hadronic	production	
• Production	of	only	Bd	and	Bu,	Bs	is	possible	at	smaller	rate,	Bc	unreachable

e+e-

∼130	m𝝁



FULL	EVENT	INTERPRETATION

Belle	II	Notes:	Approved	plots	
Plots for Full Event Interpretation Reconstruction 
Performance with 500 pb-1 of Phase II data 
William Sutcliffe ; Florian Bernlochner

https://docs.belle2.org/search?f=author&p=William%20Sutcliffe&ln=en
https://docs.belle2.org/search?f=author&p=Florian%20Bernlochner&ln=en
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INTENSITY	FRONTIER
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NANO	BEAM	SCHEME	TO	INCREASE	LUMINOSITY
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SUPERKEKB
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LUMINOSITY	PROFILE
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Phase	I	(Feb	–	June	2016	)	
• Background	commissioning	detectors	(diamond	

TPC’s,	diodes,	crystals…)	
•	Circulated	both	beams	but	no	collisions;	
•	Tune	accelerator	optics,	etc.;	vacuum	scrubbing		

Phase	II	(2018)	
•	First	collisions!	
•	Beam	Commissioning	
•	Background	measurements	with	BEAST	II/2	
•	Full	Belle	II	outer	detector	without	Vertex	Detector	

Phase	III	(2019	!)	
•	Physics	run	
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SCHEDULE
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• First	collision	April	26th	2018	
• Phase	3	has	started	March	11th					THE	SHOW	MUST	GO	ON!!!!
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BELLE	II	DETECTOR	
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BELLE	II	COLLABORATION
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>800	members	
101	institution	
25	countries
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PHASE2	FIRST	COLLISION!
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PHASE2:	PHOTON	RECONSTRUCTION	
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PHASE2:	TRACKING
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PHASE2:	RE-DISCOVERY	OF	B	MESONS
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PHYSICS:	EARLY	PHASE3
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• Luminosity	will	depend	on	machine	and	detector	performance	

• Let’s	assume	10	fb-1	by	summer	2019

SEMILEPTONIC	
B! 𝝅l𝝂		and	𝝆l𝝂	untagged		(CLEO	saw	a	signal	with	
2.66	fb-1)

RADIATIVE	ELECTROWEAK	PENGUINS	
B	! K*𝜸	(2fb-1)		rediscovery	penguins	
B! Xs𝜸	(10	fb-1)

TIME	DEPENDENT	CP	VIOLATION	AND	CHARM	
D	lifetimes	(2	fb-1)	
D0	!K+𝝅-,			D0!K+𝝅-𝝅0	(10	fb-1)	
B	lifetimes	(2-10	fb-1)	
Time	dependent	B	mixing	(10	fb-1)

HADRONIC	B	DECAYS	
B	! K𝝅(10	fb-1)	
B	! 𝝓K	(10	fb-1)	
B	! J/𝝍K	(2-10	fb-1)	

Time	dependent	B	mixing	(10	fb-1)

DARK	SECTOR	physics	publications!	
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PHYSICS	PHASE3	! DARK	SECTOR
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For	more	details	see	
dedicated	talk	at	this	

conference	by	G.	Inguglia
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PHYSICS	PHASE3:	B!D(*)𝝉𝝂
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PHASE3	PHYSICS	PERSPECTIVES
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CONCLUSIONS
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• Belle	II	has	completed	the	initial	data	taking	(Phase	2)	
Understanding	the	machine	and	the	backgrounds	
Detector	and	software	checkout	
Initial	physics	

• Belle	II	will	explore	New	Physics	on	the	Intensity	Frontier	in	a	complementary	
way	w.r.t.	LHC	high	pT	experiments,	in	a	healthy	competition	with	LHCb	

• We	are	ready	to	start	a	long	physics	run	in	the	Super	Factory	mode	
(Phase	3)	from	yesterday!		
This	requires	high-efficiency	data-taking	by	Belle	II	and	extensive	running	by	Super	
KEK-B,	soon	to	be	the	world’s	highest	luminosity	accelerator.	

• Particle	Physics	community	is	waiting	for	our	results	! first	at	LP2019
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BACKUP
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SUPERKEKB	DESIGN	PARAMETERS
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GLOBAL	SCHEDULE as	of	Dec.	2018

・・・2016

JFY2016

2017 2018 2019

JFY2017 JFY2018 JFY2019Japan	FY

Calendar	year

Summer	shutdown	
(power	saving)

Summer	shutdown	
(power	saving)

Summer	shutdown	
(power	saving)

Phase	1 Phase	3

MR	renovation	for	phase	2,	including	
installation	of	QCS	and	Belle	II

w/o	QCS	
w/o	Belle	II

w/	QCS	
w/	Belle	II	(no	VXD) w/	full	Belle	II

DR	commissioningDR	installation	&	startup

MR	startup

VXD	installation
HER	start
LER	start

Ongoing	status	and	JFY2018	plan
Phase	2

Phase	3	operation	
9	months	/	year	

Phase	3	start	Mar.	11,	2019

�28

Start End

Operation Mar.	11,	2019 9:00	Jul.	1,	2019

Summer	shutdown Jul.	1,	2019 Early	autumn	2019	(end	Sep-Oct)

Operation Early	autumn	2019 ~Christmas

Winter	shutdown ~Christmas Early	2020	(Jan-Feb)

Operation Early	2020	(Jan-Feb) 9:00	Jul.	1,	2020

Shutdown	2020 Jul.	1,	2020 Depending	on	the	amount	of	Belle	II/	
superKEKB	consolidation	works	

12/03/2019

Phase2	started	April	26,	2018
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E+E-	CROSS	SECTIONS
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