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Physics motivation

® The Flavour Sector of the Standard Model is remarkably
successful.

® Requires the knowledge of masses and of strength and type of
the charged-current interactions.

® Most SM extensions contain new CP-violating phases and new
guark-flavour changing interactions
(but no evidence from B-factories & hadron machines!)
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Searches for New Phenomena bysﬂavor frontier

Energy Frontier: Production of new > -
particles from collisions at high-
Energy (LHC)

* Limited by Beam Energy

Flavor Frontier: virtual production of
new particles to probe energies
beyond the energy frontier.

- Often first clues about new
phenomena, e.g. weak force,
c, b, t quarks, Higgs boson.

NP

Belle Il
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New Phenomena reach
in terms of mass

- High precision required: very tiny Tevatron
effects _1""—}_~
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® Consistency between ATLAS/CMS and Strength of coupling to  *#
FF necessary to understand the NP New Phenomena -
flavour puzzles -

Highly virtual, thus SM__/-\ SM

probabilities small NB




Phase 1 Physics Program

®First physics schedule (Partial TOP / 200-300 fb-1):
®Commissioning @ Y(4S) of course

®But physics is stat. limited (compared to Belle), high systematics on partial

detector.
® Alternative: Large Unique e*e- data set studies @ Y(2, 3, or 5S)

® K/1t separation not as crucial in bottomonium studies (Y(2S), Y(3S), Y(5S))

®Neither is vertexing
®Energy range for Super-KEKB: from Y(1S) to Y(6S)

= 1L . . . - 5 20010 .
% -Belle - s 180F-
2 -Babar . 0 160}
21 | N -
E 10°¢ > 140F
—I - 1 -
3 - . 120F
QO =
® 10F 1001,
o - -
1] -
£ i s

|
Y(15) ¥(23) Y(33) Y(43) Y(53)

10 ' '
Y(1S) ¥(25)

4

¥(35)

Y{45)

-

¥{55)



Belle Il Detector

K_and muon detector:
Resistive Plate Counter (barrel outer layers)
cintillator + WLSF + MPPC (end-caps, inner 2 barrel layers)

EM Calorimeter:

CsI(TI f sling (k
sI(Tl), waveform sam \\\\\\\&&
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Pure Csl + waveform sa \\{\\\

tification
)agation counter (barrel)

electron (7GeV) ing Aerogel RICH (fwd)

p
Beryllium beam pipe .

2cm diameter

Central Drift Chamb
He(50%):C.Hs(50%), Small ce 7
lever arm, fast electronics

Vertex Detector
2 layers DEPFET + 4

positron (4GeV)

2014/3/3



Belle Il Schedule

2015
12 1 2 3 4 5 6 7 8 9101112 1 2 3 4 5 6 7 8 91011 12

"Physic
Summer Summer "
Global Operatit Shutdown Shutdown ~RUN

Belle roll-out/ir

Belle disassem

Belle Rotation

Pole piece moc design/fabrication
construction

QCS integratio

QCS cooling te

Field measurer

IR magnets

m
m m
mongata shields - -
Global Position pit OnBeamline  OnBeamline
ac C
I

endcap
VXD installation

CDC installation |
TOP installation B
ECL [Ecap ECL |
ARICH ARICH |

BKLM

EKLM
Solenoid Measurement Beam Beam

ready on site TOP1 PXD TOP2
cDhC BP2 SVD WXD
COMF

First new sub-detector installed {B=KLM)
Start “physics run” from Oct. 2016 even with partial TOP
Slowly shifting from construction phase to integration phasé



Challenges on Belle Il Upgrade

High Back d (x10-20 :
- aCRijri:tili): H;rdness ) e
ECL||SVD| |CDC

Occupancy

Pile-up Noise

KLM endcap/barrel DAQ

Improved Performance New Technology

Vertex Reconstruction ’—‘
PXD PID

PID, Neutral particles meLLe S5 BELLE ||

Hermeticity “~ L
x"i{"‘\ -*"_rﬁ "'né"-' "
S oy e
Smaller Lorenz boost factor \ R
IS requiring finer vertex resolution
BaBar p(e™)=9 Gev p(e*)=3.1 GeVv By=0.56
Belle p(e)=8 Gev p(e*)=3.5 GeVv By=0.42

Belle IT p(e)=7 GeVv p(et)=4 GeV By=0.28



VXD assembly
VXD design and assembly procedure (incl. BP) have agreed

15t set of mechanics parts will be delivered in March.
There are two options of installation method

BP+PXD HM+SVD

PXD PP support structure




DEPFET sensor -

250 x 768 pixel

50um x 55um (min)\.

50pum x 80pum (max)
75um thick

DCDB

Amplification and digitization of
DEPFET signals

256 input channels

8-bit ADC per channel

92 ns sampling time

UMC 180 nm aia
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Switcher

Control of gate and clear

32 x 2 channels

Switches up to 30V

AMS 0.35 um HV technology

Belle Il 1st layer ladder: 0.21 %Xo

M Sensitive
H Frame
m Switcher
W Bumps

= Cu layer

0.21% X,
DHP

Signal processor

Common mode correction

Pedestal subtraction

0-supression

Timing and trigger control

TSMC 65nm (first version IBM 90nm)



EMCM: Electrical Dummy to be equipped
with ASICs and tested like a real module

E e BN

DEPFET sensor

First sensors will be

available in October 204~

Production finished in
June 2015

DCDB

Noise at 320MHz higher
than at 200MHz

Two types of chip have
submitted

DCDBvV4
DCDBPipeline

10

I"Ii i’ﬂ\ “T‘.’)‘Tﬁi\ i'-"."l ii i i

Slum
// -,
7 > -__'.‘»4: ‘
P 2 '
//
a3 I - -
= ' {l
55- . - -
E5pm gate
clea
~ o ol L d
.
N
£ ™\ : ! ,
5 ~. = - .
.‘5 \".n 4 /
§ u,‘\_ i
B
v
Ald
drains
- ok active area Lrres
L‘n'-_f’ cross section \;’I\J
PR
[
DCDB Chips
N~
OHP Chips

PXD ladder

Switcher

Only minor modifications needed
(E.g. resize of the output driver
for faster clear signal)

DHP

Conversion from IBM 90nm to
TSMC 65nm completed
increased buffer size for higher
rates

Serializer works, but \Vcc has to be
adjusted to get full speed

1.4V (nominal) => 60 MHz
1.6V => 80 MHz
(will be fixed by next submission)



Silicon Vertex Detector

Ladders
Latest version: Rev. 1.0
Ribs produced W
BWD end mounts & L3 bridges
In production
FWD sliding mech. under test
End rings
Actual design to be used for
thermal mockup
Some fine tuning required
CF cones, end flanges, shell
First design exists
Production ongoing

2014/3/3 11

Design will be finished in March.



SVD ladder
* Longest ladder type (L6) shown here

Origami flexes.. APV25 chips
/g \ \ .
PCB Hybrid -
“;\h

| Airex spacer
/‘

FWD End Mount
Silicon Sensors

-
" PCB Hybrid

Rib Pitch adapters ~ <~ BWD End Mount
Ladder mass production is scheduled from July

2014/3/3 Parts and jigs preparation is ongoing 12
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SVD ladder productio_n

Origami assembly |

=

Final assembl

13



VXD beam test (PXD,SVD,DAQ)

VXD common test beam in January 2014 (4 weeks)
« Small sector of the close to final prototype detectors and ASICs
2 PXD half ladders + 4 SVD single module layers

» Complete VXD readout chain: HLT, monitoring, event building,
PocketDAQ (Belle Il DAQ downsized system)

* CO2cooling, slow control, environmental sensors
* [lllumination with (up to) 6 GeV e under solenoid magnetic field
* Alignment, tracking algorithms, ROI for PXD readout

PXD6 on Hybrid 6 SVD Layer 3

Belle Il standard pixel cell design
Close to final versions of ASICs

640x192 pixels matrix
50x75x50 um? pixel cells

L g —ca
First time that a large, thin, multi-chip
module has been produced and operated
: IS

14




Belle Il DAQ

Integration test by Beam test
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Region Of Interest
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Belle2link

Region Of Interest
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Central Drift Chamber

Belle Belle Il
Belle CDC é radius of in\r:vc?rremost sense 88 168
T radius of 0L<It\/ei:emost sense 363 1111 4
1200 mm Number of layers 50 56
Belle Il CDC | Number of total sense wire 8400 14336
5 Gas He:C2Hs He:C2Hs
| senseffield wire W(@30umyAI(®120pm) [ /(EIMIAIPTZ0HM
Small cell chamber

(short drift length for
high rate operation)

i

iy

new readout system
dead time 1-2us — 200ns

CDC Wire stringing

updated on 1/14
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Cosmic ray test

Trigger No. 1782 | Wire Hits Reference Objects
-160 > Sense Wire
- v o « @ Dt Distance
70 X X
- X X
180 X { X X
= Py
190 ~ ® - -
E C
C X X
€. 200F- < . X X
27
S - X
210 ~ X X
- X X
220 ~ . X X
= X X
230
240
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X (mm)

*  On the 15t of July, 2013,
— He/C,H, (50/50)
— flow rate 40 cc/min
— apply HV of 2.0kV
we got the first signalll
TDC ch17 title
TDC chi?
100 — Entries 5258
- Mean S0
o RMS 395
ol
o~
o
-
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D

Do Particle ID

Belle IT

Barrel PID:
Time of Propagation Counter (TOP)

Focus mirror
MCP-PMT (sphere, r=7000)
i |
Backward Forward

Quartz radiator

Endcap PID:
Aerogel RICH(ARICH)

«—200mm >

oo g
y’

Aerogel radiator
n~1.05

[\
Q
=
5 55 5555 5% 5
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charged particle
ﬁec cherenkowangle K

’ : 6 7 [Mcp-PMT

9z

backward-going /}4 I_
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Endcap PID
| R1145 EACC
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- [ S, &
5 5 Simulation B
8 2GeV/c, B=90 deg. -

< > Hamamatsu HAPD + readout

2000519 0
X (cm)

10 20 |
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Major Issues for the TOP System and mllestones |

e Quartz Optics — production rate, quality
* MCPPMTs — production, lifetime
 GHz waveform digitizers (IRS ASIC) — timing, stability

* Mechanics — pristine environment for quartz, rigidity
* System performance — beam test results, physics performance MCPPMT

DOE CD-2/3 review In March — final project review for production

- Milestones

,ITT Mirror Validation of quartz specifications — February BPAC
Validation of final board stack — End February 2014
CD-2/3 — IPR March 19/20; ESAAB in April
Module 1 assembly — April 2014

Production orders of quartz — April 2014

IRSX validated — May 2014

Beam test of Module 1 — July 2014

Ys0f modules completed — October 2014

15(+) of modules completed — March 2015

All modules completed — September 2015
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Numbes ol hits

Pulse Time Distribution

~60 ps(laser lf@gt)
oo 35 S (targepS

s ff ﬁ\
*”“IRS Readout — / s

hPulseTimeFinal
Entries 19607
Mean mz
RMS a.104
7 i ndf 229.87 70
Constant 83 =87
Mean 11122 0.0
Sigma 008306 = 0.00050

IL_ T

L g
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. Cosmic ray test

70.‘_
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Entnes 1000
Mean 61,84
RMS 38.28 |

With VETO hit
Without VETO hit

Shower

/

o U i e ”N A |

80 100 120

number of hits / event

Monte Carlo expectation
is 38 hits/event
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ARICH beam te;t @DESY

Beam test at DESY (May 2013)

140
120

100}~

Entries/0.005 rad

80| i

60 ! |
K sigma: 15.2 mrad
s j o photon/track: 7.5

20}

4.10 Separat on
ok

0 01 0203040506070809 1
Cherenkov angle [rad]

MWPC Aerogel

20cm
Light-tight Box

Trigger
Counter

Trigger
Counter

Also irradiated samples have tested

s « Threshold level increased to the irradiated samples. y

* No difference found in the detected number of photons.



Mass production
Last update: 20140207 2013 Sep-2014 Sep.

Delivered = 140 (out of 450). Confirmed = 112.

- [Number of HAPD * 140 HAPDs were delivered.

i = Deli d .
a [ |- Mecsited « Delivery of all HAPDs before
< 100|- | * Confirned 2014 Sep. is possible (as far as
% | |- Guideline the present problem is solved).
g .|
E 50?
Z -

0 10 20

Week from Sep. 2013

Design of the final version in Apr.

Mass production starts in June. Merger board collects data from 5 or 6 FE boards, and
2oL send them to DAQ through Belle2Link.




ARICH assembly and installation

Attach FE board to the g wuls
HAPDs and then make |} :
a test [2014 Jul-Oct]

upper base plate '’
' 360 degree rotatable e
»

in phi direction

Mechanical structure (and supporting
system) is now under construction
and will be ready in Sep. 2014.

lower base plate (fixed)

AAAAAAAA

uuuuuu

HAPD installation
for one sector
(sextant) [2014 Oct-].

* Monitor system
should be

installed first. Repeat the
* Apply HV and » procedure

guard for all 70 for all the
HAPDs and sectors.
make a test.

Install mirror

and outer

cover “

Install
Aerogels 2/
to the

front
cover.

2014/3/3

Assembly with front cover (aerogels),
cabling, install mergers. [2014 Dec]

front cover + aerogels Support table
HAPDs + outer cylinder

Y

3

Full System Test (2015 Jan)

Support table




Belle electronics

Ampidd

PureCsl Csl(TI)
Density(g/cm3) 4.53 4.53
Radiation length(cm) | 1.86 1.86
Wave length(nm) 300 560
1"|;)I’LP(1)(§tons(NaI(TI)=1OO) 3.7 16
Attenuation time(ns) | ~10 1300

2014/3/3

A

New electronics

fler Pipe-line redout
=16 measurements + reconstruction
Signal Amplitude and Time

» Time information allows to reject off time signals
® Several measurements suppress pile-up noise

27



Belle Il ECL electronics

PD/Amp | Sum Shaper FADC Coltector /0 Buffer
il =21 0.5us ™ 13 bit
iR [ /0 [ »
T T—| |2MHz
'1% : = T o02us|[f T T
16 Crystal = .
' YyYY FPG‘A FP(:.%
' Sum WFA [ > . Trigger
/ 16ch/Board | 12ch/Board FINNES on COPPER

R iCCer)

-All functions were tested last year

58 barrel modules+140 endcap modues will be -belle2-link performance has been tested
produced in 2014 up to 30 kHz trigger rate last December



EKLM module assembly@ KEK

Prepare
cables

mechanics [3

z__|Connect SiPMs and C
2l preamplifiers i 03¢ COVELS




Expected installation

speed:
4 modules per day | ._ /45X
i s N N b RN 7
= e _‘;é"ﬂi”"‘lvﬁill{‘ ”"'. G 3

e —

...........

Two modules
were successfully

installed in | - S el
backward EKLM - Preamplifiers and carrier boards preparation

=

.': A ';,

in May'13 are remalining ISSUes



BKLM

Barrel KLM: Replace layer 0 and 1 RPCs with
extruded-strip scintillator detectors within the 1 dead channel found by test
same form-factor modules as the existing RPCs  after installation (3000 channels)

» Solenoid
Layer 0 Layer 1
(scintillators) f (scintillators)




BEASTII

BEAST phase 1 ~2015 Jan. BEAST phase Il ~2016 Feb.

No VXD detector
BG monitoring on vacuum scrubbing Bellell DAQ test start without VXD
Belle is not installed Beam abort setting optimization

BG study by BEAST sensors

PIN diodes / loss monitors:
BEAST systems: 8 BGO TPCs: fast neutrons
crystals, 2 TPCs, 1-2 He-3 He-3 tubes: thermal neutrons
tubes, BEAST DAQ, PIN diode VXD test sensors
BGO for luminosity measurement
Diamond sensor for VXD abort settings

2014/3/3



New activity Data flow diag ram(mOnitOr)

K| NV H.Nakayama
Via Input Output Controller

(10C) on B3 control room

at ~1Hz r
BeuezW s  KEKB ]

1[p NSM . EPICS
> Not dy t t
A ot ready to presen

abort the global picture

VXD
Hard-wired
ap-sGmon [ b [Ns .

araware 10gic

Inside Abort ollimator
Longer-cable kicker control
to tunnel

KEKB control room

Abort monitors for B

7 |
loggers |

|
|
i
DCCT |
i
|
|
|

Record info. just before
abort (for 100ms) with

0.2/1Mz Conceptual discussion is started



Summary

* |nstallation of sub-detectors started (KLM)

* Sub-detectors will be installed by June 2015;
roll-in in July 2015
— (other than VXD system, part of TOP)

* Schedule is tight for VXD (SVD ladder, PXD
sensor) and TOP (quartz production)
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Belle Il Collaboration
23 countries, 95 Institutes, 599 collaborators .
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as of 2014.01.24)

20 countries, 70 institutes, ~450 collaborators in 2013 25



End-Cap KLM

TDR efficiencies
for RPC
Layer Endcap forward .
KEKB SuperKEKB ~ Scintillator:
0 0.91 0.0 polysteren
1 0.93 0.0 + 1.5%PTP + 0.01%POPOP
7 0.94 0.0
3 | 0.94 0.0 ~
4 0.94 0.0
5 0.92 0.0
6 0.93 0.0
7 0.92 0.0
8 0.92 0.0
9 0.90 0.0
10 0.87 0.0
11 0.82 0.0
12 0.78 0.0 . Il o
13 g 0.0 = I[1 1L
]."1 N}/'ﬂl \],."A j x;- ] i
- >
scintillator strips|“

Depletinn]L
region -

Resistor
R =400
kQ

2um




Highlights since last review

Belle Rotation (Mar.)

Belle roll-out (May)

B-KLM module installation successfully completed (Nov.)
CDC wire stringing completed (Jan.)

VXD beam test at DESY (Jan.)
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Belle Il detector (|n5|de of KLM)

2014/3/3
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Schedule in Tsukuba Exp. Hall : 1 year from now

2014 Feb
2014 = T2015

2 3 4 S5 6 7 8 9 10 | 11 | 12 1

E-KLM assembly

.
L

E-KLM installation |E-KLM installation
Belle| (FWD) (BWD)
ECL electronics ECL electronics
insta}lation and|cabling installation and cabling
(Barrel) (Endcap)
KEKB QCS bridge rail installation| (L-side) IR\ vacuum Phase 1
g i i chamber operation
IR stage mstqllatmn — —>

11 ma:; et
=

installation Solenoid excitation
Cryo. ]

244013/11/13 39



Construction Schedule

[2013]
e KLM installation: ~Jun. 2014

[2014]
* ECL barrel electronics installation: Apr.— Aug. 2014

 ECL endcap electronics installation: Dec. 2014— Mar. 2015
[2015]

Endcap ready for installation: summer 2015

TOP installation: Feb—Mar. 2015

CDC installation: Apr—May. 2015

SVD/PXD ready at KEK: Aug. 2015

VXD integration, ready for installation: autumn 2015
Belle Il DAQ integration, commissioning, ...



PXD: Production

Started Metal layer test

Implants & palysilicon I _ ' . :
(transistors) Technols ¢ v
SO, : B {
thin Be!
i .
» i
‘ﬁ = Dec.21 - al i ;
6526 of g1 steps

) More repro

Aluminum layers

o ar mesd

e -\‘-‘l Thinning & copper

= 2 years of production

CCCCCOCECERECCCIECCCCCOCOCE
b
i
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SVD

PXD

2014/3/3

reverse bias voltage

Aluminium electrode

gate DEPFET- matrix reset |
— || I J J | of

= "+ —Ll- -:-:-:-:
s || 2 ﬁ 9 7 |
AT T | | D
T o A A H 4l T
=) R Samre|

woel

l |

3
Fy
b
g

3
1Y

Silicon strip Detector

electronics

FET gate
p* Source

source

P+back contact

Z— for read out

clear gate

Q
internal

clear

external
gate — gate
o -
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PXD sensor Production

Production phases

phase 1

-implantations >

- oxide/nitride depositions g B S ——

- polysilicon deposition s f
phase 2 :j metal_2

- metal 1 (alu) b oxide _

- insulation oxide/contacts . —_— s

- metal 2 (alu) " deepp §
phase 3 (outside main cleanroom) R

- thinning -

- BCB insulation R

- copper

- BCB passivation
p1 is the most time consuming ~250 days
p2 is the most critical in terms of yield

31 wafers are processed in 3 batches s e

Minimum yield needed: Inner layer: 26%; Outer layer; 20%




Test metal system with EMCM

EMCM: Electrical Dummy to be equipped with ASICs and tested like a real
module
Allows tests of the electrical performance
- routing errors (despite automatic checking tools)
- cross talk, voltage drops, RC delays

PXD ladder

alignment hole
used during
wire-bonding
process

Y :
> Kapton aligned in jig (not shown)

:I'est network before ASIC bonding:
4055 pads to test, 2149 independent electrical nets
>100 k individual tests to be made!

After EMCM study ‘
First sensors will be available in October 2014%&
Production finished in June 2015
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DAQ & Trigger

PXD
readout
processor

I event tag

Switch

R/O
PC

~100kB/ev

~30kHz

except Pixel

|
‘E:OPPEFIE

R/O
PC

~100kB/ev

LX)

Event

Builder

HLT | BUl

(RFARM)

~100kB/ev
~6kHz

HLT
(RFARM) |
1

v

HLT
(RFARM)

~200kB/ev
~6kHz
=~1.2GB/sec

(could be
just data

recording
nodes)

FE Event Size [kB] ALk rate [Hz] AL rate [MB/s]
Belle I1 300 6,000 1,800
ALICE(HI) 12,500 100 1,250
ALICE(pp) 1,000 100 100
ATLAS 1,600 200 320
CMS 1,500 150 225
LHCb 25 2,000 50

Larger data size than LHC !




Simulation
| EGEWE H—QEI deg

")

-~
-
-

-

=3 PID: TOP counter

TDC (ps)

Belle IT
e Quartzradiator B
— 2.6mbt x 45cm?W x 2cm’ 26000 1"
— Excellent surface accuracy sk
e MCP-PMT 240008
— Hamamatsu 16ch MCP-PMT 220000 Seberds
e Good TTS (<35ps) & enough ~200ps  |adis
lifetime IK 20000F 10
e Multialkali photo-cathode = 1T 1000 R
SBA 0 .
Focus mirror 16000 oot w7 iy 1 o e W
MCP-PMT (sphere, r=7000) A R SRS B,
| 14000} 5 ';_f';’j,'-_?-‘;_ K R
Backward Forward 12000b—t ' s
charged particle TR0 -0 0 10 20
X (cm)

K
/tons' MCP-PMIT

9 cherenkovangle
[ TOP

L

———r= z-component of unit velocity

2014/3/3
TOF~1.2m

backward-going




Aerogel RICH

E-PID

Position-sensitive photon sensor

+ Readout Electronics

Hybrid Avalanche
Photo-Detector

(HAPD)
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Energy Frontier vs Flavor Physics

Virtual Production via Quantum Eff.

Direct Production by High Energy Coll.

unnel effec Luminosity

Energy Frontier Frontier

Diagonal terms L Off-diagonal terms

Higher Energy Scale
Can be searched
(even if LHC finds
no New Physics)
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New Physics Prospects

Complemantarity
Super B factory

LHCb

K experiments

—» theory uncertainty
matches the expected
exp. precision

—» theory uncertainty will
match the expected
exp. precision with
expected progress in
LQCD

G. Isidori et al.,
Ann.Rev.Nucl.Part.Sci. 60, 355 (2010)

2014/3/3

Olsarvalils SM Theory Present Future |Future
prediction error result error | Facility
[Vusl  [K — 7wty input  |0.5% — 0.1%ra|  0.2246 + 0.0012 0.1% | K factory
Vas|  [B — Xotv] > 1% (41.544+0.73) x 1073 | 1% | Super-B
[Vas|  [B — mlv] apiiy | 10% — 5%Lan | (3.3840.36) x 10-3 4%  [Super-B
% [B — DK]| input <12 (7012%)° 32 LHCb
Spysuk sin(23) <0.01 0.671 4+ 0.023 0.01 JLHCb
5B, s 0.036 <0.01 0:811012 0.01 |LHCb
Sp, ek sin(23) <0.05 0.4440.18 0.1 'E
SB.ss 0.036 <0.05 — 005 |LHCH
SByskey fe vl 0.01 ~0.16 £ 0.22 0.03 Super-B
SB. s few x 0.01 0.01 — 0.05 |LHCbH
Ag —5 x 1074 10-4 ~(5.843.4) x 1073 | 1078 m
AL, 2x107° <107° (1.6 +£8.5) x 10-3 10-% |LHCb
Acp(b — sv) kel <0.01 —0.0120.028 0.005 [Super-B
B(B — v) Tmilp | 20% — 5%Laty | (1.73+0.35) x 1074 5%  [Super-B
B(B — ) Sl | 20% —5 5%Lat1, 218 %108 6%  [Super-B
BBy — ptp) 3x 1079 | 20% — 5%~Latt <5x10°8 10% |LHCb
B(Bg — ptp7) 1x 10710 | 20% — 5%Lats <15x10°8 7 LHCb
App(B = K*pitp) 2 0 0.05 (0.2+0.2) 0.05 JLHCb
B — Kvp 4 w 20% — 10%Lats <14x10°8 20% [Super-B
|a/P| D—mising > <10-3 (0.861018) 0.03 [Super-B
ép = <10-8 (9.6+3%) 2°  JSuper-B
B(Kt — ntvp) 8.5 x 10~11 8% ('l.?Sﬂ:(lg) x 10—10 10% ||K factory
B(Kp — 7%p) 2.6 x 10~1 10% <2.6x10°8 (7] K factory
RE/W(K — wiv) 2.477 x 10~ 0.04% (2.498 +0.014) x 1075 0.1% |IK factory
B(t —¢Z,9) 0 (10713) 0 (10713) < 0.6 %1072 O (10-3) |LHC (100fb~1)
B(B —Xsy) 6% Super-B
B(B —Xy) 20% Super-B
S(B —py) 0.15 Super-B
B(t—uy) 3.10° | Super-B 00% U.L.)
B(B* —»Dzv) 3% Super-B
B(Bs —77) 0.25 -10 | Super-B |5 ab) 49
sin24, @ Y(4S) 3.10* :




