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Belle	II	upgrade

• 2011-2018:	major	upgrade	
of	both	the	collider	and	
the	detector
(Belle	® Belle	II,
KEKB	® SuperKEKB)

• Physics	data	taking	starts	
late	2018/early	2019

• Aim	to	increase	the	Belle	
data	set	by	a	factor	of	50
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CKM	Physics
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The	CKM	unitarity triangle

Big	Questions:	Are	determinations	of	angles	consistent	with	
determinations	of	the	sides	of	the	triangle	? Are	angle	
determinations	from	loop	and	tree decays	consistent	?	



Will	CKM	unitarity hold	at	Belle	II?
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The	angle	g/f3
A	fierce	
competion
between	Belle	II	
and	LHCb
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Rare	decays,	
charm	physics,	
…
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Belle	II	will	push	many	limits	below	10-9 ;
LHCb has	very	limited	capabilities.

Example	of	the	decay	
topology

Tau	lepton	flavour violation
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Searching	for	dark	matter
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Search for events with 
missing energy, particle 
disappearance, dark 
forces, etc.

Search for interaction of DM 
particles with (usually) 
underground detectors: 
heat, scintillation light, etc.. 

Space/earth based 
experiments: gamma ray 
energy excess, anti-particle 
excess, HE neutrinos etc.

   PHYSICS SEMINAR            HEPHY, Vienna-Austria                 Gianluca Inguglia (DESY)
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Quarkonium-like	states
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Belle	II	collaboration	map

• 104	Belle	II	institutions	in	24	countries:	WP1	
typically	uses	secondments for	attending	
collaboration	meetings/workshops	at	KEK
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Objectives	of	WP1
Exploit	the	physics	potential	of	Belle	II	by

• Task	1.1:	Developing	the	detector-related	
software	(charged	track	reconstruction,	
alignment,	particle	identification,	…)

• Task	1.2:	Implementing	software	tools	for	
physics	analysis

• Task	1.3:	Identify	the	key	measurements	for	
Belle	II	(Belle	II-theory	interface	platform)	
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èEffect	of	
background	much	
larger	than	expected.
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Problem	of	dE/dx	
weighting	in	the	overall	
combination	still	needs	
to	be	fixed	
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M.	Staric (IJS) 16

Big	impact	on	Belle	II	GRID	
computing



E.	Paoloni,	M.	Heck	et	al. 17

Much	better	
performance	but	has	
not	been	implemented	
in	MC9	because	of	the	
storage	issue



E.	Paoloni,	M.	Heck	et	al. 18

“Afterburner”



B2TiP
• The	“Belle	II	Theory	Interface	Platform”	is	a	
joint	theory-experiment	effort	to	define	the	
Belle	II	physics	program

• B2TiP	is	organized	in	9	working	groups
• The	charge	of	each	WG	is	to	identify	the	
“golden	modes”,	perform	simulation	studies	
and	finally	produce	a	chapter	of	the	B2TiP	
report

• The	activity	is	driven	by	a	series	of	workshops
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B2TiP	WG	structure
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WG1 Semileptonic & Leptonic B	decays
WG2 Radiative &	electroweak penguins
WG3 a (f2)	and	b (f1)
WG4 f3
WG5 Charmless	hadronic B decays
WG6 Charm	physics
WG7 Quarkonium-like states
WG8 Tau,	low	multiplicity	and	electroweak	

physics
WG9 New	Physics	(models)
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B2TiP	workshop	series
1. October	30-31,	2014	@	KEK
2. April	27-29,	2015	@	Krakow
3. October	28-29,	2015	@	KEK*)
4. May	23-25,	2016	@	Pittsburgh*)
5. November	15-17,	2016	@	MIAPP	Munich	

(editorial	meeting)
plus	the	kickoff	meeting	June	16-17,	2014	@	KEK	
and	a	few	focused	meetings
*)	co-funded	by	JENNIFER
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P.	Urquijo et	al.

Status	of	Belle	II	Physics	Book



WP1	secondments
• Period	1	(months	1-24)
– Total	performed:	13.6	months

• Period	2	(months	25-48)
– Performed	so	far:	171	days	(5.7	months)
– Planned	for	period	2:	52.8	months
– 47.1	months	are	thus	still	open	
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INFN HEPHY IFJ	PAN UKP JSI METU CNRS
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days
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WP1	deliverables
• D1.1	Offline	workshop
– Description:	Annual	workshops	amongst	participants	to	
discuss	the	status	of	offline	software,	outstanding	issues	
and	possible	improvements,	and	to	exchange	knowledge	
amongst	involved	researchers

– Due:	March	2016
– Delivered:	September	2016

• D1.2	Belle	II	tutorials
– Description:	Tutorial	courses	for	Belle	II	members	
(especially	ESRs)	attached	to	Belle	II	collaboration	
meetings,	to	demonstrate	the	use	of	physics	analysis	tools

– Due:	March	2016
– Delivered:	September	2016
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WP1	deliverables
• D1.3	Reference	guide
– Description:	Writing	and	maintaining	a	reference	data	
reconstruction	and	analysis	tools	guide

– Due:	March	2018
– Delivered:	pending

• D1.4	B2TiP	report
– Description:	“Belle	II	Yellow	Report”	summarizing	all	
important	observables	and	including	a	“milestone	table”,	
clarifying	the	targets	for	the	first	5/ab,	10/ab	as	well	as	for	
the	final	goal	at	50/ab

– Due:	March	2017
– Delivered:	May	2017
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Summary
• The	Belle	II	experiment	has	a	rich	physics	case	and	will	
study	decays	of	B	and	charmed	mesons	and	tau	leptons	
from	2019

• WP1	is	helping	the	exploitation	of	Belle	II	physics	
through	supporting	offline-software	development,	
implementation	of	analysis	tools	and	the	B2TiP	activity

• 13.6	WP1	secondment months	in	period	1,		5.7	months	
done	in	period	2,	47.1	months	to	go

• No	problems	foreseen	in	the	preparation	of	the	
remaining	deliverable
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