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Belle II and LHCb  
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LHC-b: huge statistics from hadronic environment and excellent performances with 
charged tracks and muons 
Belle II : e+ e- clean environment and excellent reconstruction performances allows 
measurements with neutrals and missing energy.   

This is why one often speaks of complementarity of the physics programs. 
But…at closer look there is a large overlap, too.  

Complementarity to competition: even in area that were not forseen 



LHC-b recent measurement with S.L. decays 
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Belle II expected to dominate in long run 

LHC-b precision comparable to B-factories now 

Better to not delay start of data taking if we want 
to make a possible discovery first 



|Vub|/|Vcb| with Λb  p µ ν 
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From complementarity to competition  

Guglielmo De Nardo - Meeting con i referee Belle II - PHT - Roma, 7 Settembre 2015 4 

γ	



ACP( Ks π+) 

sin 2β	





Coinvolgimento italiano e progressi 
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  Significativo impegno su software di ricostruzione 
  Correlato ai sottosistemi in cui siamo impegnati 
  Gli studi di Fisica richiedono una simulazione dettagliata 

realistica e un software di ricostruzione robusto e performante 

Item Persone 

Software Tracking E. Paoloni* (PI), G. Casarosa(PI) 

Software Calorimetro E. De Lucia (LNF), 
 G. De Nardo (NA), E. Manoni (PG), 
B. Oberhof (LNF) 

Identificazione elettroni G. De Nardo (NA) 

* Convener Tracking 



Software development 
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Release-00-05-01 Release-00-05-02 with
minor bug �xes next week

From Software coordinator report talk @ June B2GM 
All “accepted” task have been successfully completed 



Tracking 
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From G. Casarosa talk at June 2015 B2GM 



ECL digitization and MC Truth matching 
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Timing studies 
Energy resolution studies 

E. De Lucia (LNF) 
G. De Nardo (NA) 
E. Manoni (PG) 
B. Oberhof (LNF) 



Electron identification 
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Electron identification 
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e/π$(combined$dE/dx$and$ECL)$and$μ/π$separation$(KLM)

7

MC#4.5 MC#5

Previous MC production On-going MC production (August data) 

ECL reconstruction (digitization), 
dE/dx simulation and reconstruction software in CDC and SVD 
Tuning of p.d.f. parameterization (ECL) 

Improvements from several area 

From J.Bennet talk @ 28 August 
Belle II Physics meeting checking 
Ongoin MC production results 



  Studiare nel dettaglio il Physics reach dell’esperimento 
  Raffinare le tecniche sperimentale per ridurre gli effetti sistematici 
  Disponibilità di un software core e un set Physics Tools abbastanza completi 
  Prima produzione massiva di eventi generici (fondo fisico)  

  Iniziata ad Agosto 2015 (vedi talk Computing) 

Focus shifting towards Physics Analysis 
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Item Persone 

Modi con Missing energy E. De Lucia (LNF), G. De Nardo (NA),  
E. Manoni (PG), B. Oberhof (LNF) 

Charm G. Casarosa (PI) 

Charmless A.  Gaz (PD), S. La Caprara (PD)  

Fisica alla fase 2 R. Mussa (TO), U. Tamponi(TO) 

Tau decays B. Oberhof (LNF) 

Interessi ed attività  

Si aggiungeranno 
presto M. Merola(NA) 
e E.Bernieri (RM3). 

Si spera anche altri! 



B2TIP 
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  Network sperimentali Belle II e teorici per la definizione del 
Programma di Fisica dell’esperimento 
  https://belle2.cc.kek.jp/~twiki/bin/view/B2TiP 

  Prossimi appuntamenti: 
  28-29 ottobre 2015 (KEK) 
  23-25 maggio 2015 (USA) 

  Deliverable: Physics Book da pubblicare nel 2017 
  Status: Preparato outline ed identificati canali di Fisica da 

studiare nel dettaglio  
  Lavoro in corso: analisi con full simulation e proiezioni del physics 

reach e confronto con LHC-b 
  Qualche mese di ritardo sulla schedule per lo shift della produzione 

MC (iniziata a metà agosto) 
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Emi Kou intro talk  
@Cracovia workshop 
27 Aprile 2015 
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Emi Kou intro talk  
@Cracovia workshop 
27 Aprile 2015 
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Emi Kou intro talk  
@Cracovia workshop 
27 Aprile 2015 



B2TIP phases 
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P.$Urquijo,$B2GM,$Physics$Summary 11

B2TiP$Report

Phase'1:'Planning'and'discussion
Identify$the$key$modes
Propose$and$discuss$the$layout$of$the$sections
Identify$resources$and$share$the$work

Phase'2:'Work'on'the'physics'analysis,'write'draft'of'
the'sections
Detailed$studies$of$the$main$modes$(exp/th)$
Start$studies$based$on$Belle$II$simulation$where$possible:$
Look$new$variables$not$accessible$at$Belle.

Draft$theory$and$experimental$sections$

Phase'3:'Editing
Review$of$the$analyses/the$text
Final$editing$
Finalise$performance$parameters$from$Belle$II$simulation$
Finalise$physics$analyses$

Publish

Done'
see'attachment

2015

2016

All'collaborators'are'welcome'
to'contribute'to'sensitivity'
studies'X'contact'the'WG'
coordinators
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S.L. and missing energy 
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P.$Urquijo,$B2GM,$Physics$Summary 14

B2TiP$Golden$Modes$&$Report$Content
WG'1'Leptonic'&'Semileptonic'B(s):'
•Purely$leptonic$modes(B→τν,$μν)$
•B→D(*)τν:#R,#q2,#P#
•Inclusive$B→Xc$l$ν$
•|Vub|$exclusive$with$B→πlν$–$$Rate$
and$spectra$

• Inclusive$|Vub|$with$hadronic$tags$
•Semileptonic$Bs$from$Y(5S)

WG'2'Radiative'&'EW'Penguin'B(s):'
•ΔACP(B→$Xs$γ)$$
•BF,$ACP$and$ΔACP$in$B→Xd$γ$$
•BF,$q2$and$AFB$,$LFU$in$B→Xsl+l–$$
•TCPV$in$B→Ksπ0γ,$B→ργ$
•B→K*νν#
•Bs,d$→$γγ$
•LFV$and$LNV$B$decays:$B→$Kτμ,$Kτe,$τμ,$τe

Karol+Adamczyk+

Study&the&τ&polariza3on&possible&with&hadronic&τ&decays&(single&neutrino)&

•theory#&#tagging#updates

•angular#analysis

For$reference

Exp. Conveners: 
 G. De Nardo (NA) 
 A. Zupanc 



Charmless B decays 
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P.$Urquijo,$B2GM,$Physics$Summary 20

TCPV:$B→$Φ$Ks$gluonic$Penguin

23/06/2015 A. Gaz 5

Separating the K+K- components

● Even with a very narrow K+K- mass 
range, the reconstructed events are 
going to contain a small fraction of 
events with the K+K- in S-wave (and 
possibly also D-wave, though this 
component is expected to be tiny);

● These events would dilute the CP 

asymmetries that we measure for        
f K0, so they must be separated from 

the vector component;

● The simplest tool to achieve this is the 

helicity angle q
hel

.

f

K+

K-

f flight 

direction

The angle is 
measured in 

the f rest 

frame

q
hel

Study of the sensitivity of the

B0 → f K0

time dependent CP analysis

A. Gaz, 
University of Padova & INFN

B2GM, KEK June 23rd 2015
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Multidimensional fit
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Dt resolution

C = “core”

T = “tail”

O = “outlier”

f → K+K- f → p+p-p0

J/y → µ+µ-

Average resolutions:
(weighted average of the components)

B → f(KK) K
S
: 2.11 ps

B → f(3p) K
S
: 1.42 ps

B → J/y(µµ) K
S
: 0.90 ps

build-2015-05-01
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Dt resolution

C = “core”

T = “tail”

O = “outlier”

f → K+K- f → p+p-p0

J/y → µ+µ-

Average resolutions:
(weighted average of the components)

B → f(KK) K
S
: 2.11 ps

B → f(3p) K
S
: 1.42 ps

B → J/y(µµ) K
S
: 0.90 ps

build-2015-05-01A.$Gaz
Advanced$sensitivity$study$on$ReleaseA00A05A01

For$reference



Charm 
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D0 proper time resolution with and without a D* tag  

D leptonic decays 

D mixing 

Conveners: 
 G. Casarosa (PI) 
 R. Briere 



Richieste 2016 
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Task Persona Richiesta 

Responsabile italiano Fisica +  
Convener Lept e SL + 
Responsabile electron identification  

G. De Nardo (NA) 10 

Convener Tracking E. Paoloni (PI) 5 

Convener Charm G. Casarosa 5 

Sede Persone Richiesta 

LNF 2 6 

NA 1 3 

PG 2 6 

PD 2 6 

TO 1 3 

RM3 1 3 

Ruoli di coordinamento e responsabilità riconosciute dall’esperimento 

Partecipazione a lavori del B2TiP 

Non-KEK meeting Maggio 23-25 @Pittsburg(USA) 
Final meeting and Report ottobre/novembre a Monaco 

Per favorire la partecipazione alle attività chiediamo 
3KE di missioni per persona (quando non già finanziato) 


