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First Generation of B-Factories

B factories collected a lot of data > Confirmation of Kobayashi-Maskawa
(fb 1) e mechanism of CP violation in the SM
1200 |—KéKB —!F’EF’-H\ }‘,’(';_);‘)"s;’;'fgf‘? > Precise measurements of CKM elements
1000 ol <> YE4S;= A b and angles of UT

Y(3S8): 3!
/_/'/J Y(28): 25 fb ! Measurements of rare B-decays
800 / Y(1S): 6 "

Off reson./scan:
~100 fb™!

f’r/-’/ L,
Val B ~ 550 fb!
400 On resonance:
/— Y(4S): 433 b !
/_/ Y(3S): 30 b

200 4 Y(2S): 14 fb!
Off resonance:
; ~54 fh!
o — T v, PR — — PR

1998/1 2000/1 2002/1 2004/1 2006/1 2008/1 2010/1 2012/1

New sources of CPV: b—s transitions
600

]
>
T Observation of D mixing (charm factory)

Searches for LFV tau decays (tau factory)

VvV VV VvV Yy

Belle:

> ~771 M BB pairs

> ~900 M tau and muon pairs

> Results compatible with SM

> Not significant hints on deviations from SM
Still many analysis limited in statistics!
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Belle: € 20f

> ~771 M BB pairs £ 10f

> ~900 M tau and muon pairs x10% gF

> Results compatible with SM 8 = 6

> Not significant hints on deviations from SM  ££

L4 L L4 L4 L4 L4 L ‘(3 =S 2- ! ' H
Still many analysis limited in statistics! =~ f | .- . .-
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Belle—Belle 11

Upgrade of all Belle sub-detectors to cope with higher particle
fluxes associated with higher luminosity and beam currents.

K_and muon detector (KLM):

Resistive Plate Counter (barrel)
Scintillator + WLSF + MPPC (endcaps)

Electromagnetic Calorimeter (ECL):
CsI(TU), waveform sampling.(barrel)

Pure Csl + waveform sampling (endcaps) -—//////'

Particle Identification (PID):
Time-of-Propagation counter (barrel)
Prox. focusing Aerogel RICH (fwd)

electron
(7GeV)

Beryllium beam pipe
2cm diameter _

.- )
Vertex Detector:
2 layers DEPFET (o)

/ ilayers DSSD (svD)
DESY Central Drift Chamber (CDC
contributes to He(50%):C.Hs(50%), Small cells,

long lever arm, fast electronics
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Belle II Vertex Detectors (VXD)

VXD consists of:

> Pixel Vertex Detector (PXD)

> Silicon Vertex Detector (SVD)
= share a common volume

PXD and SVD - one integrated system

DESY contribution:

> CO; cooling tests

> Test beam (next planned in April 2016 at
DESY)

> Installation

> Commissioning

erman contribution)
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Belle II Vertex Detector and Cooling System

SCB (Support & Cooling Block)
with 2-phase CO: and N; channels

Requirements (PXD):
> Sensor: < 25°C
. — minimise noise due

to leakage currents
> Read out: < 50°C
— avoid risk of
electro-migration
> Total energy
dissipation ~360W

2 layers with 40 DEPFET pixel sensors
with 8 million pixels in sensitive area
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Belle II Vertex Detector and Cooling System

SCB (Support & Cooling Block)
with 2-phase CO: and N; channels

2 layers with 40 DEPFET pixel sensors

with 8 million pixels in sensitive area

PCBs

Origami cooling
pipg

4 layers of double-sided Silicon
Strip Detectors (DSSD).
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Requirements (PXD):

> Sensor: < 25°C
— minimise noise due
to leakage currents

> Read out: < 50°C
— avoid risk of
electro-migration

> Total energy
dissipation ~360W

Requirements: (SVD):
> Read out chips’ (APV2)5)
surface at about 0°C

— SNR improvement

> Total energy dissipation
~700W



VXD Thermal Mock-up at DESY

The thermal mock-up is built to study and optimise
the cooling system for the Belle II vertex detector. SasS=-SSr s

SVD parts are under preparation.

i s / ‘ / :
NN Wl SVD Dummy —
End rings
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Belle II Detector: Temperature Gradient on PXD Ladders

~50 — T T - . .
Pt100s on PXD O FE CO,-30°C heat on,N, 13L/min ' A L2109 (- 20mm)
9_A0F-CO, -20°C heat on,N. 30L/mir e e
o E .
'530 —— O  L2middle(y~ Omm)
=
Ladder 2.2 gzo = [0 L2bottom(y~-20mm)
Q10— 2 .
E = = L2.average iny

@ 0ECO, -30°C,heat on,N, 30L/min

meaie = 10 E-CO, -30°C heat off.N, 30Ljmin

i

N[
3
3

A Litop (y~13mm)

/ND O  Li.bottom(y~ -13mm)
A . :

s L1.averageiny

R
lllIIIIlIIIIIIIIlllTllllIIllIIllIlIIIll

IIII|IIII|IHI|IIII|II

1 L L ' L L N L s
-50 0 50
z(mm)
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Belle II Detector: Remote Vacuum Connection

RVC is essential component to interface SuperKEKB with Belle 11

VXD = PXD %+ SVD

e

BN
SN
\.

& “! ‘
\3‘;",} f

=
-

" /

Nano beam scheme requires design l
-

of new final focus quadrupoles QCS
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Belle II Detector: Remote Vacuum Connection

RVC is essential component to interface SuperKEKB with Belle 11

Cryostat of final 2
focus magnet QSCL “
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Belle II Detector: Remote Vacuum Connection

RVC is essential component to interface SuperKEKB with Belle 11

> All components for forward and backward RVC ready at DESY
> Detailed mechanical and vacuum tests in the coming months
> Installation at KEK in spring 2017
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Software



Belle II Software: Experimental Challenges

10-20 times higher background than at Belle — fake hits, radiation damage...
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Belle II Software: Experimental Challenges

10-20 times higher background than at Belle — fake hits, radiation damage...
> Main background sources from

1. scattered beam particles 2. physics processes
Touschek scattering Beam-gas scattering Radiative Bhabha 2-photon process
VY ESE=T] )
e O ] o
e 9-/\

3. synchrotron radiation @
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Belle II Software: Experimental Challenges

10-20 times higher background than at Belle — fake hits, radiation damage...
> Main background sources from

1. scattered beam particles 2. physics processes
Touschek scattering Beam-gas scattering Radiative Bhabha 2-photon process
Y ElE] )
r.;l o fc: } etem -
Py

3. synchrotron radiation @

DESY contribution: estimate the synchrotron radiation
> PXD: allowed limit for occupancy from all background sources: 3%

= all sources except synchrotron radiation: ~ 1%
= the limit of occupancy for synchrotron radiation (with a safety margin of 1%): ~ 1%
> Result of synchrotron radiation simulation essential for decision on beam pipe coating

Simulation is basis for decision on thickness of beam pipe coating
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Belle II Software: Experimental Challenges

10-20 times higher background than at Belle — fake hits, radiation damage...

> Main background sources from

1. scattered beam particles 2. physics processes
Touschek scattering Beam-gas scattering Radiative Bhabha 2-photon process
et + + ’*
Lol e —grisg| | S i
= Y O -E } ete -
S P

3. synchrotron radiation @

DESY contribution: estimate the synchrotron radiation
> PXD: allowed limit for occupancy from all background sources: 3%

= all sources except synchrotron radiation: ~ 1%
= the limit of occupancy for synchrotron radiation (with a safety margin of 1%): ~ 1%
> Result of synchrotron radiation simulation essential for decision on beam pipe coating

Simulation is basis for decision on thickness of beam pipe coating
Choices of beam pipe coating thickness — will be decided this week
> thinner gold coating — better vertex resolution

> thicker gold coating — better absorption of synchrotron radiation
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Belle II Software: Alignment and Calibration

DESY leads the alignment and calibration group

> Alignment:
= tracking detectors integrated in the framework
- using Millepede II and General Broken Line (GBL) track fit [ligll -GBL-
= Tested for PXD, SVD and CDC on Monte Carlo and beam-test data
= Tracking with GBL ready for KLM — alignment of KLM in progress

> General Calibration activity — calibration framework
= separate common alignment/calibration tasks from individual detector algorithm

implementations
= first example of non-alignment calibration (KLM) included

Task of
ATF/Software

group

Task of

detector
groups
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Belle II Software: Alignment Validation Tools

1. DESY contribution: Alignment validation

. . E s same charged 3000~ Lus same charged
using D*+ K S 7 Entries 15525 I B Entries 14959
r Mean -0.000328 B Mean -0.003232
_ L RMS 0.0456 2500~ RMS  0.04416
T P 2500 Z2 different charged P 77424 different charged
e Roae. o P & 2000[- Entries 15084
© 2000 Mean -0.0009474 > B Mean 0.02258
Do at = F RMS 0.8161 5 1500: RMS  0.8474
2 1500 g
D*t £ - £ N
\ + & a
Tstow 500 500~ J
> Vertex reconstruction of D9 using vertices of % cibcit L

-%.2-0.15-0.1-0.05 0 0050101502

two pairs (same charge, different charge) Ar [em]
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Belle II Software: Alignment Validation Tools

1. DESY contribution: Alignment validation

. K L _| =% same charged 3000~ % w same charged
1 + E 7o Entries 15525 N Entries 14959
uSlng D 3000: Mean -0.000328 B Mean -0.003232
_ L RMS 0.0456 2500~ RMS  0.04416
T P 2500 727 different charged P I /222 different charged
B E Entries 15587 B 2000} Entries 15084
% 2000 Mean -0.0009474 = E Mean 0.02258
D° rt 5 - RMS 0.8161 s st RMS  0.8474
2 1500 g -
D*t £ r E E
> 7T+ E 1000'_ g 1000__
\ + r "
Tstow 500 500~
> Vertex reconstruction of DO using vertices of e
. . -0.2-0.15-0.1-0.05 0 0.05 0.1 0.15 0.2 -%.2-0.15-0.1-0.05 0 0.05 010150.2
two pairs (same charge, different charge) Az o] Ar [om]

(helix representation)

2. DESY contribution: Validation

procedure using cosmic rays

> Generation of cosmic-ray muons using
cosmic-shower generator

> Comparison of reconstructed track parameters
in top vs bottom

> For ideal alignment
= No difference between mean values
= No correlations

AQem™ A ®frad]  AD,[cm]

A Zq [em]

A cot(O)

A D, [em] A @ [rad] AQ [cm"] A Z; [em] A cot(Q)
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Belle 1I: B-Field

Precise knowledge of the
magnetic field is essential

///// —
Goal: AB/B<0.1% &

>

r : ;””’”””’”"| r/////////////A"‘""" e =

e veamlineN\yZ)  'egions where B-field \
measurement is possible

> B-field measurement possible only Belle Il B-field simulation
= before VXD installation E 100 [ /% " %
= in limited regions 8 ) ®

> Rely on calculation/simulation 50 |+ ﬁ 1:59
- 3D calculation of Belle II B-field =

DESY leading B-field measurement task force: ° : "o

> Implications on physics performance studies _50 I e T | 45
using 3D simulation of Belle II B-field N B

> Constrain B-field from data within alignment ~ -100 ,
& calibration using Millepede 11 / GBL track fit "5 0 50 100 150
— DESY expertise z [cm]
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Analysis

Standard Model - ~__ Searches for
New Physics
(SM)
(NP)



Belle Analysis: Light Quark Fragmentation

et +em =" = (hhy) + (hih3) + X A

Study the spin-dynamics of hadronisation 2 p /X g
> measure azimuthal correlations between two

pairs of charged pions in opposite hemispheres

fragmentation of fransversely polarised quarks: H 1L , HY

fragmentation of longitudinally polarised quarks: GlL

4
N < - ﬁf/ HE

i

o o 1+ AP1492) cog(hy 4 o) + A HPRL=PR2) (05 2( Dy — P o) 4+ AN PRIFPR2) 00g(P i + D po)
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Belle Analysis: Light Quark Fragmentation

— 171 212
e +e” =" = (hihy) + (hihy) + X ) /’Yi
Ld 3 Ld Ld //
Study the spin-dynamics of hadronisation P4 ) -2
. . // -
> measure azimuthal correlations between two . 5 a
pairs of charged pions in opposite hemispheres ¢ 9
fragmentation of fransversely polarised quarks: H f , HY
fragmentation of longitudinally polarised quarks: GlL
= 0.012
& arXiv:1505.08020
= 0.008- -
o systematic
& uncertainties
7 0.004- /
< ottt
S-0.004-
-0.008- Belle: first pub.
in 2011

D012 g g
z

o o 1+ AP1492) cog(hy 4 g) + A HPRL=PR2) 052Dy — P o) 4+ AN PRIFPR2) 00g(P i + D po)
ongoing analysis

close to — expand to partial
publication wave analysis
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Belle — Belle II: PYTHIAS tuning

& U. T i, B2TIP15 . .
| 13?0 - P Understanding of the continuum spectrum

1af = |—Dpata > important task for itself
::: = Charged > background in, e.g., B decays

i = — mutliplicity . . .
8- - Continuum simulation in BASF2:
oF - Preliminary
. - > old framework: EvtGen + PYTHIA
of = -

e B R R TR o T

charged candidates multiplicity
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Belle — Belle II: PYTHIAS tuning

6 U. T i, B2TIP15 o o
i 15?0 - P Understanding of the continuum spectrum
1af = |—Dpata > important task for itself
o I
:uz_ = Charged > background in, e.g., B decays
: = — mutliplicity . . ..
8f- - Continuum simulation in BASF2:
oF = Preliminary
. — > old framework: EvtGen + PYTHIA
- - > new framework: KKMC+ PYTHIAS + EvtGEN
) charged candidates multiplicity KKMC : OED FSR
PYTHIA 8 ‘\ 0000
PHOTOS .m -
3 Q\ ) U Do

QEDISR  qcpFsr »

QED FSR <
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Belle — Belle II: PYTHIAS tuning

6 U. T i, B2TIP15 o o
i 15?0 - :ZE:: G Understanding of the continuum spectrum
145— _:_ — Data > important task for itself
::: = Charged > background in, e.g., B decays
- = — mutliplicity . . L.
8f- - Continuum simulation in BASF2:
oF - Preliminary
i3 — > old framework: EvtGen + PYTHIA
25_ - - > new framework: KKMC+ PYTHIAS + EvtGEN
e T o TR T D
charged candidates multiplicity _
_ q QED FSR
‘\ 0000
a3 \ m v <
DESY contribution: S ~ )
The new framework of continuum QEDISR e sk
° ° ° +
generation is ready and validated e (‘g’, 5
> towards the Pythia8 tuning \’ ‘ ' 00N__d
= tuning tool for Monte Carlo ,,’ g q
3 e, N &
enerators: Professor 8 : 9 v
£ Y, LL// 0008 g
QED FSR \ S
d\O0 o,
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Belle Analysis: Angular Analysis of B—=K"I+I-

B—K"Il:
— b-s flavour-changing neutral current
— suppressed within the SM
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Belle Analysis: Angular Analysis of B—=K"I+I-

B— K1t : Phys. Rev. Lett. 111 (2013), 191801
. S P
— b-s flavour-changing neutral current =~ LHCb
L L3 l i
— suppressed within the SM preminan 4
% SM from DHMV
> LHCb: evidence for rare decay BY — K™ 0u+p- j
= discrepancy for P's : ~3.70 { _1
T a—
¢ [GeV?/c4]
¢ = M(f-l_f_)
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Belle Analysis: Angular Analysis of B—=K"I+I-

B— K1t : Phys. Rev. Lett. 111 (2013), 191801
R aﬂm L L s e S B B
— b-s flavour-changing neutral current LHCb
L L3 l i
— suppressed within the SM preminan 4
% SM from DHMV
> LHCb: evidence for rare decay BY — K™ 0u+p- j
= discrepancy for P's : ~3.70 ) ) _1
> non-Standard Model scenario: K0 %t ‘%'_‘#
; %2t T
- o ¢ [GeV?/c4]
: H H : q2 = M(f-l_f_)
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Belle Analysis: Angular Analysis of B—=K"I+I-

B — K"l

— b-s flavour-changing neutral current

— suppressed within the SM

> LHCb: evidence for rare decay BY — K™ 0u+p-
= discrepancy for P's : ~3.70 )

> non-Standard Model scenario:

Why at Belle?
> clean event environment v

e (8GeV)

> full angular analysis

Belle Il | 80th PRC Open Session

Phys. Rev. Lett. 111 (2013), 191801

LHCb
preliminary

% SM from DHMV

. .4# Hﬁ

GeV2/c4]
M(£+e~ )

Q
|II

18



Belle Analysis: Angular Analysis of B—=K"I+I-

B— K1t : Phys. Rev. Lett. 111 (2013), 191801
— b-ss flavour-changing neutral current T
— suppressed within the SM : ‘:eleI:ZHMV

> LHCb: evidence for rare decay BY — K™ 0u+p-

= discrepancy for P's : ~3.70 ) )
> non-Standard Model scenario: K0 %t ﬁL—T%:
i 8,52
Why at Belle? b T 8 i [GeVie
> clean event environment o o =M )

Analysis in the internal review
> preliminary results on Belle MC

e~ (8 GeV) > box opemng 1n the next weeks
l: LHCb (2011)
0 Simulated in MC
1.0 =+ = Belle MC fit
‘Q:‘“ 0.0 - o]

—0.5}

> full angular analysis

Belle MC preliminary

B 0 5 10 1 20
Belle Il | 80th PRC Open Session ¢ (GeV? /ct) 18




Belle Analysis: Rare Decay B—Kt+t-

> LHCD: hints for Rk anomaly
= standard model: Rk =1
= discrepancy: ~ 2.60

_ BB = Ktup)

fx = B(BT — Ktee)

— 0.74570:999 (stat) + 0.036(syst)

= possible interpretation: Z coupling causes violation of lepton universality

Belle Il | 80th PRC Open Session
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Belle Analysis: Rare Decay B—Kt+t-

> LHCb: hints for Rk anomaly B(BT — K+
- standard model: Rk = 1 Ric = 2 i) _ 0.74575:0) (stat) == 0.036(syst)

~ B(BT — Ktee)
= discrepancy: ~ 2.60
= possible interpretation: Z coupling causes violation of lepton universality

> Belle: B—=Kt*t-
= SM expectation BR ~1.5x10-7

| %
K v
T/
K
A%

<

e (8GeV)

e
g9 .<'
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Belle Analysis: Rare Decay B—Kt+t-

> LHCb: hints for Rk anomaly B(B+ — K+
- standard model: Ry = 1 Ry = B HI). 0 745+009 (gra6) 4+ 0.036(syst)

~ B(BT — Ktee) —0.074
= discrepancy: ~ 2.60

= possible interpretation: Z coupling causes violation of lepton universality

> Belle: B—=Kt*t-
= SM expectation BR ~1.5x10-7

| %
K v
T/
K
A%

|
1.2 1e—3:
AY

T T
20 expected limit

e~ (8 GeV) Belle MC preliminary

@D 1o expected limit

|- = observed limit for 8.8 expected events
- =+ median expected limit

> BaBar: B —=K<t*t-(preliminary) s;ic.rus-15513 (2010)
= upper limit of 3.3 x 103 at 90% C.L.

Expected Belle sensitivity based on MC data

> upper limit of ~4 x 10~*at 95% C.L. o

> box opening in the next weeks ot Lens O 0®

Events
Belle Il | 80th PRC Open Session 19
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Belle — Belle II Analysis: Rare Decay B—=K®vv

B — K® vy
— b-s flavour-changing neutral current

A —

— suppressed within the SM L v

— golden mode of Belle II because theoretically very clean: ; g s
free of uncertain long-distant hadronic effects u, ¢t

17 %

.......... l.....
W W

b > S

u,c,t
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Belle — Belle II Analysis: Rare Decay B—=K®vv

B — K® vy
— b-s flavour-changing neutral current

— suppressed within the SM W, v

— golden mode of Belle II because theoretically very clean: ; > s
free of uncertain long-distant hadronic effects u, ¢t

Why at Belle I1? 1% %

> Can be measured only in e*e-, experimentally challenging ~ / (.

> Existing limits from BABAR and Belle leave room for NP W Fal

b » s
BR(BT — Ktvi)sury = (3.98 £ 0.43 £0.19) x 107° U, Gt

< 1.7 x 10 (BaBar)

BR(B® — K*vi)(sar) = (9.19 £ 0.86 = 0.50) x 107°

< 5.5 x107° (Belle)
JHEP 1502, 184 (2015)
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Belle — Belle II Analysis: Rare Decay B—=K®vv

B — K® vy
— b-s flavour-changing neutral current

A —

— suppressed within the SM L v
— golden mode of Belle II because theoretically very clean: ; > s

free of uncertain long-distant hadronic effects u, ¢t
Why at Belle I1? T g
> Can be measured only in e*e-, experimentally challenging ~ / (.
> Existing limits from BABAR and Belle leave room for NP W Fal
BR(BT — Ktvi)sury = (3.98 £ 0.43 £0.19) x 107° U, G,

< 1.7 x 10 (BaBar)

BR(B® — K*vi)(sar) = (9.19 £ 0.86 = 0.50) x 107°

< 5.5 x107° (Belle)
JHEP 1502, 184 (2015)

Sensitivity with full Belle II data

*k
K( )VV can be probed at 50 level

Belle Il | 80th PRC Open Session 20
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Belle II Analysis: Lepton Flavour Violation in T Decays

high energy

-
o
1

S/(S+B) Weighted Events / 20 GeV

A o o n A ) ©
T e I S

0 ‘ ‘ 300
M), [GeV]

Higgs mediated prediction:
> consistent by 1 order of magnitude
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Belle II Analysis: Lepton Flavour Violation in T Decays

high energy low energy

T— U

-
o
1

> the same effective coupling of the Higgs to gluons
> different energy scales

S/(S+B) Weighted Events / 20 GeV
\JI;\\\'I\) \\O\\\N\\\h\\\m\\\m\\

200 ‘ ‘ ‘ ‘ 300
M), [GeV]

Higgs mediated prediction:
> consistent by 1 order of magnitude

Why at Belle?
> less influential high energy dynamics
> model-independent connection with the search for LFV Higgs decays at the LHC
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Belle II Analysis: Lepton Flavour Violation in T Decays

high energy low energy
S T—>UNT
10; CMS - Cl l‘.Fv H‘aurgngr;au‘(sﬂ.‘ala%,z

> the same effective coupling of the Higgs to gluons
> different energy scales

S/(S+B) Weighted Events / 20 GeV

A o o n A ) ©
T e LS. e e

0 ‘ ‘ 300
M), [GeV]

upper limits for LFV 1 decays:
Higgs mediated prediction: Belle: 108 with 90% C.L.
> consistent by 1 order of magnitude Belle II sensitivity: currently under a study

l=e,n

t—lhh —> "o

Why at Belle?
> less influential high energy dynamics
> model-independent connection with the search for LFV Higgs decays at the LHC
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Belle & Belle II Analysis: Searches of Dark Matter

Dark Higgs
DARK

SECTOR
Longlived
A r

(1S)=invisible+y

Y (3S)=invisible+y
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Belle & Belle II Analysis: Searches of Dark Matter

Dark Higgs

Long lived dark photon
or gauge bosons visible decay

DARK
SECTOR +
- e ,u .
B~ invisible+y A‘f/:L —
| |
‘Nmm—cm ‘ CoeLu LI

Longlived Displaced vertex
A r

Ongoing analysis on Belle data

107 —  L=790fb%e=15% N _ =Ny, =0
E —— L =790 b e = 15 %, N™° = N,,; = 1000/ 40 MeV/|
. . Jaegl
i L . Jaegle
102F—TLEINERES  nversiy
g of Hawaii
o 10°F
8 Al @
e~
kinetic mixing strength 2
10° S U B A
Belle IT: £<107> g1
clic 11c € 10 1 10

m,. [GeV/c?]
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Belle & Belle II Analysis: Searches of Dark Matter

Dark photon —_—

invisible decays

B~ invisible+y

Dark Higgs

DARK
SECTOR

Long lived dark photon

‘ ~mm-—cm

AL

or gauge bosons visible decay

o+
e ,u ,T ..

‘ - e, ..

Displaced vertex

Ongoing analysis on Belle data

C. Hearty 10

Foreseen at Belle 11

figure courtesy of

102 T an
w ]
. 107
BaBar expected ]
[ (g-2)=20 T -3
favored E787, E949 wwn \ i 10
Belle Il 50 Y A’
500 fts' . =)
] kinetic mixing strength
10 | | | | 5

Belle I1: <10

Belle Il | 80th PRC Open Session

HPS prediction
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Belle II Analysis: Possible Extensions

Dark Higgs
DARK

SECTOR
Longlived
A r

B meson disappearance
— possible only at e*e-

\

Reconstructed final
state particles

Y (1S)=>invisible+y

Y (3S)=invisible+y

B TAG

a

Foreseen at Belle 11 10-25 (SM)

BR(BO — Vﬂ) = 106 (NP) Phys.Rer. D 65, 015001 (2002)
107° (sensitivity at Bellell)
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Belle II Analysis: Possible Extensions

Dark Higgs
DARK

SECTOR

B meson disappearance
— possible only at e*e-

Y(1S) invisible decays
— possible only at e*e-
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Foreseen at Belle 11
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Outlook
2015 2016 2017 2018

TOP |||||||ﬁ

DESY

> Prominent hardware contributions CDCH
> Important software contributions ARICH

> Strong computing contribution H

= usage of the NAF2.0 Endcaps I-I
= GRID resources for MC simulation

> Belle analyses Global oSIMICS N e
= approach publication stage
= 1in the internal reviews

> Belle II analysis Belle Il oll-in
= preparation for searches for New ,
Physics complementary to LHC Final focus magnets |—|
experiments
Phase 1 Phase 2 Phase 3
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Belle II and LHCb Luminosity Projections

Integrated Luminosity
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Belle II Software: Estimation of the Synchrotron Radiation

Choices of beam pipe thickness:
> thinner gold plate — better vertex resolution

> thicker gold plate — better absorption of synchrotron radiation

- for Phase 2 — 6.6um
= for Phase 3 — will be decided this week

Color Code:
Phase3,gold 10y; Phase?.gold 6.6um; Phase3.gold Sum;— Sypchrotron background simulation for phase 2
- s and 3 (PXD and SVD installed) for different

thickness of gold plating

Maximum occupancy for Phase3
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Still acceptable occupancy values for PXD
even for Sum of gold plating.

PXD occupancy (HER) normalised to Phase3 beam current
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Impact of Belle Il on flavour physics

FIG. 5: LFV UL (90% C.L.) results from CLEO, BaBar and Belle, and extrapolations for
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Belle IT (50 ab™!) and LHCb updgrade (50 fb~1).
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