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Introduction

TRIPLE APPROACH
(... TO CONTEPMPORARY HIGH ENERGY PHYSICS)
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Why Flavor Physics?

Why test the flavor sector of SM?

- To confirm the SM (Cabibbo-Kobayashi-Maskawa) picture of
quark mixing '&

-  SMis phenomenological description of

energies achieved so far

- Several reasons for NP existence
(e.g.
to preserve unitarity My ,,s ~ O(100 GeV);
only possible through precise cancellation; hierarchy
problem solved with Supersymmetry, Extra dimensions, etc.;
CP violation is one of necessary conditions for matter
dominated Universe; A.D. Sakharov, Pisma Zh. Exp. Teor. Fiz. 5,
CPV observed so far in subatomic world not sufficient for
observed matter dominance in the Universe)

- Flavor mixing in extensions of SM (CKM matrix or equivalent)
can identify nature of NP
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Introduction

Accelerator
"SuperKEKB”

‘.:fll'(')kyo (40 mins<by Tsukuba Exps)— ;-«.;cx..y

=
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SuperKEKB:
e (HER): 7.0 GeV
e* (LER): 4.0 GeV

Ecus=M(Y(4S))c?

dN/dt = o(e*e—f) L
L =8x103%° cm2 s




Introduction

B Factories

\Vs=10.58 GeV

et e B __iec S: N

p(e’)= 7 GeV p(e*)= 4 GeV

on resonance production
e*e -~ Y(4S) - BB, B*B-
o(BB)=1.1nb

(~1.1x10° BB pairs)

continuum production

* xC, U, d, s, T,u,e€
o(cT) ~ 1.3 nb _1< !
(~1.4x10°% X_Y pairs)
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Introduction

Lumi ratio for same sensitivity
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E® .. from Y(4S) mass
B. Golob, K. Trabelsi, P. Urquijo, Belle2-note-ph-2015-002

beam

Belle 2: improved Kq reconstr,;
improved hadr. B tagging;
LHCb: o «Vs;
run 2 50% less eff. for hadronic triggers
than run 1;
run 3 increase eff. for hadr. triggers by
2x w.rt. run 1;

LHCb EPJC 73, 2373
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Introduction Inclusive

Neutrals Introduction

E. Summary
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METHODS AND PROCESSES WHERE BELLE 2 CAN PROVIDE

IMPORTANT INSIGHT INTO NP COMPLEMENTARY TO OTHER EXPERIMENTS:
EMISS:

B(B— v), B(B — X 1v), B(B — hwv),...
(SEMI)INCLUSIVE:

B(B — sy), Acp(B — sy), BB — sl ), ...

NEUTRALS:
S(B — Ksn%), S(B — n'Ks), S(B — KsKsKs), B(t— uy), B(B; — 1), -

DETAILED DESCRIPTION OF PHYSICS PROGRAM AT BELLE 2 IN:

Progress Reports IMPACT OF BELLE Il ON FLAVOR PHYSICS

The Physics of the  PURQUNO, BE LLE2NOTE PH2015002
: BELLE | |- LHCB MEASUREMENT
B FaCtorleS EXTRAPOLATION COMPARISONS

Physics

Higgs-Maxwell MWorkshop, February 2017



B — v, hvv, X _1v,...

possible to reconstruct <
events with v's; |

A 4

fully (partially) reconstruct i
Btag;

reconstruct h* from Bgg;
no additional energy in
EM calorim.; N

signal at Eg ~O0;

Partial reconstruction (semileptonic tagging):

D*+
2 2 .
_ 2EheamED~e — my, — AJ]_)-g Bsig
COS 913_1):g = = = < —>
2|pB| - [P+l |: Bag
~10
Eag™ 1% v
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B—1tv 4
Does nature have multiple Higgs bosons?* W+ < T

B(B+ - T+V) — BSM (B+ s T+'V) ', B (H+)

-3
o-mX1011TIIITTII1TIIITTII1TTII1TIIITTIIITII

Nge=62: i . .
- approxim. precsision

> 015 -at 50 ab"’ —

3 = I ]

(=] L ]
= T

n 0.10 —

= m L -
S

s z :

w 20, m 5 7

o il Lk L1 LE EYETPPPPRPS 0.05 - CKMFITTER, HTTP://CKMFITTER.IN2P3.FR/WWW/ —

0 0.2 04 O. _ RESULTS/PLOTS_ICHEP 16/ CKM_RES_ICHEP 16.HTML i 5 2.0
*
Eecy i 1 Dsio (GeV/c)
i T E. ARXIV: 1503.05613, 700 FB’
HADRONIC TAG [B o ICHERIS .
o.m L1 1 1 l L1 1 l L L1 l LA Ll l L Ll I L1l l LA L1 l L L1
050 055 060 065 070 075 080 0.8 090

sin 23
* Key physics questions, T. Browder et al., CERN Courier, August 2016
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B— Dtv

BELLE, ARXIV:1603.06711, 700 FB'!

R(D™) = B(B — D*rv) / B(B— D* | v)
R(D)<,,=0.300 +0.008

H. NA ET AL., PHYS.REV.D 92, 054410 (2015)

R(D*)ey =0.252 +0.003

S.FAJFER ET AL., PHYS.REV.D85(2012) 094025

use NN with M2,
E, s, COSOz 9.

data sample with
low M?_... used to
fit the background
contribution

Events

(LFV) beyond the SM?

Are there sources of lepton-flavour violation

| =e,u

Mrzniss = (pe+e— — Puag — Ppt) — pf)z/(,’2

1 B- Dy
300 'H" B— D*ly
250 . other BG
Jr B B- Dy
200
150
100
50

02 0 02 04 06 08
24
M ..(GeVZc?)

signal is to the
right —

NN output for data
with M? .. >
0.85 GeV?
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Vann S 0.5 B 1 1 L] L] | L] L] L] 1 I 1 1 1 L] I L] L] L] 1 _
. * == BaBar, PRL109,101802(2012) 5 ]
B— D™tv e - —— Belle, PRD92,072014(2015) Ax*=1.0 1
& 045 LHCb, PRL115,111803(2015) —]
- = Belle, arXiv:1603.06711 —
N == HFAG Average, P(3%) = 67% -
R(D*)=0.302+0.030+0.011 0.4 C — SMprediction E
BELLE, ARXIV: 1603.06711, 700 FB'! C 3
0.35 — —
0.3= =
[ P _
0.25 - R(D), PRD92,054510(2015) HFAG .
- R(D*), PRD85,094025(2012 ENECUTTETREN p—
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10 '2).2 0.3 0.4 0.5 0.
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B ->K®yy

DOES NATURE HAVE A LEFT—RIGHT

SYMMETRY, AND ARE THERE FLAVOUR-

CHANGING NEUTRAL CURRENTS BEYOND

THE SM?

@ 50 AB': BR'S EXPECTED TO BE
,MEASURED" TO 309%

05 [

—Re (C40%)
[CYP + [O4P

APPROX. EXPECTED
PRECISION @ 50 AB

0 02 04 06 08 1 12 14
-= exp. signal (20xBr) Fe (G€Y)
exp. bkg. (scaled to sideband)

W G
b s 0T —
t, ¢
v - 74
Z C
1z ¢
a) )
9E ;
g Esignal a) BO — K*0up
7 gregion hadr. tag
6
5
4 -
3
2
1
0

0.4
0.3
0.2

0.1

Belle, PRL99, 221802 (2007), 490 fb-

VICEP + [CRI?
(CE)™M]

W. ALTMANNSHOFER ET AL., ARXIV:0902.0160
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Inclusive

B — S(+d) y CONTINUUM

Monte Carlo mswsmm

:é: - W From pi0
— =y i L e
— M =Yy £ 10° B is—lded
EXPERIMENTAL CHALLENGE! 5 [ AddBg
HUGE BKG, B g SY [ Other apurce

[] Frem cantinuum

ONLY y RECONSTRUCTED IN THE SIGNAL SIDE

107
BSIG /Y )

S 10~
<€ r g

BTAG \XS 10

1.26 GEV<E<2.20 GEV

Ii

1.6 1.8 2 2.2 24 2.6 2.8 3

—4 ‘M energy |GeV
Br(B—= X,y;1.7GeV <E ) =(3.47+0.15+£0.40)-10 CHenrsr 16
DIFFERENT METHOD: HADRONIC TAGGING (= FULL 8 of 'B '” '”' ' ';'_ ﬁ' e
RECONSTRUCTION OF B_,); g elle rojection
REDUCTION OF SYSTEM.UNCERTAINTY ON THE ACCOUNT i Exp.L_=3ab"
OF LOWER EFFICIENCY (€,,,, ~ O.5%); % 20 — Tots x
w

K / 15
. ) Bsig v

T 1 10
Integrated Luminosity [ab™)

LEL LB By L L LSRR Y SRR ELLP S B
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Inclusive

B — S(+d) ,}/ M. Misiak et al., PRL98, 022002 (2007)

_ O'(B?'f My>200\GeV
Does nature have multiple 5 el

Higgs bosons?

HFAG,2006
HFAG) ICHEP’1

CPVIN B —sqq 0.25

ARE THERE NEW CP-VIOLATING PHASES IN THE
QUARK SECTOR? 0.15

3.4 3.6 3.8 2L 4.2

precision @ 50 ab™! &
possible range of central values

SOME UNCERTAINTIES CANCEL IN AS

(VTX RECONSTR., FLAVOR TAG, LIKELIHOOD FIT) ;
BETTER Kg EFF. WITH VTX HITS - LARGER VTX RADIUS,

30%); — b ——— — —
VTX RECONSTR. IMPROVED WITH BETTER TRACKING,; g;:éﬁgﬂl;f' n
_ ® | Ks

_d . d |

41 new phases in MSSM
P AS=SIN2¢,fT-SIN2¢
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CPVIN B —sqq

Asymmetry Entries / 2.5ps

g

1

sin2p (B— ¢ K_) Uncertainty

B. GOLOB, K. TRABELSI, P. URQUIJO,
BELLE2-NOTE-PH-2015-002

! [} 0 0
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75
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10

Integrated Luminosity [ab™|

typical theory uncertainty
o(AS nKs) < 5(ASs ) ~ 0.05

40F(c) B® —» KgKgKg -0-q=+1 | Belle, PRD91,
--g=-1| 014011 (2015), 500 fb-1 %o
30 D" g
0
20 0
10
0.1
O [
0.5}
0 [ 0.02
0.5
[ 0.01
-7.5 "5 "2.5 O 2.5 5 7.5 0.005
At(ps)
E SREE REES. SEAE RN Al REREE Rk T
0.2 e G Be!le H F’rOJectlon (JuIy 2015) - P.URQuUIJO,
0.18 - \,EH - BELLE2-NOTE-PH-2015-004
0.6 (i) K -
o1 -
012 : . e
0.1 e =
008 e
Y] S ; S
0.04 i_ -t ;::l::(m baseline, 70% dataY(#S) _i
002 :z::: 5:3 :m::::::xs’ Z.'.’."f;;i:‘?&‘s‘,s’ 2 0.02
B W TGN W ! O R R P ]
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0.045
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Summar

Why Flavor Physics?
MICHAEL E. PESKIN, FINAL SPEACH OF LEPTON PHOTON 2011

M.E. Peskin, arXiv:1110.3805
IF THE HIGGS BOSON MASS IS ABOVE THE LEP LOWER BOUND OF 114 GEV
AND BELOW THE UPPER LIMIT FROM THE LHC ... THE STANDARD MODEL IS
SELF-CONSISTENT UP TO VERY HIGH ENERGIES, ALL THE WAY TO THE PLANCK
SCALE. THUS, APOSSIBLE OUTCOME OF THE LHC EXPERIMENTS COULD BE
THE END OF EXPERIMENTAL PARTICLE PHYSICS.

THIS WOULD LEAVE US IN A TERRIBLE SITUATION. ALL OF THE QUESTIONS
THAT WE HAVE TODAY ABOUT THE PROPERTIES OF PARTICLES WITHIN THE
STANDARD MODEL WOULD NOT ONLY BE LEFT UNANSWERED BUT WOULD BE
UNANSWERABLE.

;I.'.HOSE WHO CHOOSE TO BELIEVE THAT THE STANDARD MODEL IS LITERALLY
TRUE SHOULD UNDERSTAND THAT THIS IS WHAT THEY ARE BUYING.

THERE IS AN ALTERNATIVE POINT OF VIEW.

;I.'.I;IAT POINT OF VIEW IS THE OPTIMISM THAT THE PHYSICS OF THE HIGGS
FIELD AND ELECTROWEAK SYMMETRY BREAKING HAS A MECHANISM, ...
ONLY PEOPLE WHO BELIEVE IN IT CAN MAKE THE DISCOVERY THAT IT IS TRUE.

Higgs-Maxwell MWorkshop, February 2017




Super KEKB luminosity planning

5 ab 20 ab™
2015 2016 2017 2018 201 2020 021
a1]a2][a3k@n o1[azPhas ase [d3]as]a1]a2]a3]a4]a1]a2[23]0

9 fb-1

2024

2025

2026

2027

2028

Q1(Q2 Q3|04

Q1|Q2|Q3 (a4

Q1{Q2|03|q4

Q1{Q2|Q3|04

Q1{Q2|Q3|04

Q1.¢2 |02 Q4

Q1@ Q3|4

e : 20 fb-1 o—— PHASE 2
2029 2030 2031 2032 2033 2034 2035
Q1|c2i25i04|a1]@2]@3ia4|a1|a2 |03 |a4|a1 [@2|@3]a4|a1|a2 03|24 |q1 {Q2 Q3 ]|a4 a1 [Q2 [a3 |Q4
LS 4 I Run 5 LS 5 I
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Introduction

Phase 1:
w/o QCS
w/o Belle 2

Phase 2:
w/ QCS
w/ Belle 2
(no VXD)

Phase 3:
full Belle 2




Introduction

Belle 2 planning

BEAST PHASE |: Simple background

commissioning detector ~ Feb—Jun 2016
(diodes, TPCs, e
crystals). No final
focus (i.e. no
luminosity, single
beam background
studies possible).

BEAST PHASE II: More
elaborate inner background commissioning Oct 2017 —

detector & full Belle Il outer detector. Jan 2018
Superconducting final focus, no vertex detectors.
Physics Running

Oct 2018 —

Higgs-Maxwell MWorkshop, February 2017



FEARLY RUNNING

- NEED TIME FOR CALIBRATION OF DETECTORS
AT Y(4S);

- MEASUREMENTS NOT REQUIRING SOPHISTICATED _

PID AND/OR VERTEX DETERMINATION;
- MAXIMIZE IMPACT ON EXISTING DATA SAMPLES 1072
(E.G. Y(39));

DARK MATTER

Belle Il 50 fb™!

e'e —=yA'=yxx 103
(M, < Ma/2)

500 fb™

SINGLE y TRIGGER REQUIRED; - Sab’
SIMPLIFIED: SINGLE y, E, > E ] L 50 b

10-4 raaal 1 1 L1l 1 1 L1l 1 1 Ll

102 10 1 10
HIGH BKG, LOW € m, (GeV)

HIGH TRIGGER RATE £: yYA' COUPLING

E
- M, <ys- 2\/;Ecm

MAIN BACKGROUNDS:
etes —yete
e‘e” — yy
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B— tv

120
> C
BB* —1v)=(0.72 £ 0.26 + 0.11) - 10 2 1001
BELLE, PRL110, 131801 (2013), 700 F&'! g 80:—
= o S Qg Y1
; 60~
BB* —>1v)=(1.25 + 0.28 + 0.27) -10** £ 40F
S il HADRONIC TAG
BELLE, ARXIV: 1503.05613, 700 FB'! w 20
0“ " PR kil Y, 1L S T S RO O A
MAIN SYST. IS REDUCIBLE: BKG. ECL 0 02 04 06 08 1 1.2
SHAPE, € B,s) Ecc. (GeV)
'; BN I 2 | 3 JNNEL S S L | ? LI —
= setel P | PROJECTED ACCURACY Ng =222 * 50
@ 70F 3 1 ON Z)(B+ —>T+V) Vg
g 60: Exp. Lsys=46 ab E ;
— Total 1 CORRESPONDING | V| &7
F . 1 UNCERTAINTY (EXP.): —~ 6
40;_ Theory (expected) - © 5
30f o Theonyfeurent SEMIL. TAG, 5O ABT: 4.5% = 40
iE. HADR. TAG, 50 AB': 3.5% £ 3
B Q
ke St
ob——— '1 e ""1'0 — BELLE2-NOTEPH2015:002 | |--=== 0 e e e e
o ey . 1.0 1.5 2.0
Integrated Luminosity [ab™]
P. UrRQuIJO, ps’ikor (GeV/ C)
BE LLE2-NOTE- PH-2015-002 SEMIL. TAG =
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Inclusive

B—dy

WITHIN SM: BR(B — DY) /BR(B — SY) =(3.8 iO.S) 102 T. HURTH ET AL., NUCL.PHYS. B704, 56 (2005)
(RATIO CAN BE USED TO DETERMINE |V.,/V_|)

BrRB - sy) = 3.4-10%
BR(B — DY) SHOULD BE MEASURED WITH AN ACCURACY OF ~2:10°%

SUM OF EXCLUSIVE MODES:!

BABAR, PRD82, 051101 (2010), O.4AB-1

LARGEST SYST. UNCERTAINTY:

B — Sy BKG.;

MISSING (>= 5 BODY) MODES;

O
(=]

8 BF (X v) Sum Excl.
w B
o o

LR £ I

N
o
TT T[T T

-k
o
L

LA I
Belle Il  Projection =]
Exp. Systematics limited
— Total
Statistics

-.-. Systematics

10
Integrated Luminosity [ab™]

15%

o(Br(dy)) = (x3+1)-107 LOW X, MASS REGION
o(Br(dy)) = (£20%22)-107 HIGH X, MASS REGION

SIGNIFICANT IMPROVEMENT NECESSARY

BELLE/BELLE 2 FULL SIMULATION:

K/pi
prob<108

Events
O
]
*0

200

Belle 2

04
AE

BO —=K*(Kn)y, B® — p(xmn)y,
AE = EB* ) EBEAM
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Inclusive

B — sy N, -

- N;
BABAR, PRL 101, 171804(2008),350 FB'! 2 b - <D>ACP +AD + Adet
DIRECT CPV Nb +N;
(:‘; % W wa Al W Sw we al uw #% l_:“;_-___l___l___ :
C 1 = ]
SEMFMHNCLUSIVE, SUM OF MANY E,soo_ 1 Bisoo :
EXCLUSIVE STATES:! g I 18 |
21000 4 1000
ALL FLAVOR SPECIFIC FINAL = [ ] = 3
STATES; S 500 1 € s00f
w [ w N
<D>: AVERAGE DILUTION DUE TO 2 sm . d2 s 526 528
FLAVOUR MISTAG, ~ 1 M (E* )2 ( *)2 Mg (GeVic) me s (GeVic?)
AD: DIFFERENCE BETWEEN be bean/ ~\P _ I
FLAVOUR MISTAG FOR Aper CAREFUL STUDY OF g 20p0 T e
B AND B, << 1 K/t ASYMMETRIES IN (P,0),,) & L e A ) Hadrgn tag
A,,.. DETECTOR INDUCED USING D DECAYS OR INCLUSIVE = S AX, ) Sum ofExel
x
ASYMMETRY TRACKS FROM FRAGMENTATION; 5 [*
= 0 ‘ =
Aep = (0.8 £2.9)0% HFAG2014T | - oF \work ON SYSTEM.,
024 Yo L FEWI07 T TN
SM: Aqp ~ (0.44£°24, . )%  Exp. SENSITIVITY ) N }
T. HURTH ET AL., NUCL.PHYS. B704, 56 (2005) ¥
S 103
. Belleg-llg Rrojection
A. Lenz, Oct 26 morning " L
L. LiGioi, Oct 26 afternoon : iy

Integrated Luminosity [ab]

T. Hurth, Nov 14 morning
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Inclusive

t-dependent decays rate of B — fp;

* 0
B—K (_)KSTE )Y S and A: CP violating parameters
t-dependent CPV e

P(B’ — f:A?t) = 1+ S/, sin(AmA?) +
- (B" = f3A0) = = —[1+ S sin(AmAv)
S ~-(2mg/m,)sin2¢, ~ -0.04 + AL, cos(AmA?)]
Left}fight Symmetric Models: K 'y Scp V8 Cep gmir .
SCP Vo~ 067 COSZ¢1 -~ 05 0.80P T T T

E .  BaBar

D. Atwood et al., PRL79, 185 (1997) / v Belle\
B. Grinstein et al., PRD71, 011504 (2005) 220 Average

SCPKSJI:OY - '015 1020

HFAG, Summer’12 ST |

o(Scps™)= 0.09 @ 5 ab""
0.03 @ 50 ab!
(~SM prediction)

1
0.4 0.8

> SCP
Contours give -2A(In L) = Ax" = 1, corresponding to 60.7% CL for 2 dof

Higgs-Maxwell MWorkshop, February 2017



Neutrals

CPVIN B — SQQ

B. GOLOB, K. TRABELSI, P. URQUIJO,
BELLE2-NOTE-PH-2015-002

b Froo l!\l B ) l TTrT T l LRI TR a T T 1 B ) ) L ! TTTor[roT T T TT l: p’ I T l IP
= F Belie ii  Projection (July 2015 %0.5 2 e
Q| S . O SR W A s i it (-~ L'pa < e S(KIKIKY
5 F '} w 0.3 < S S0 K1
200025 i i s J/IP Ks o 02k } | i s(f.l..Ksos)
z E AN : : ‘ ] : -sin 2B
7 002 e 3 o, N
i o : 7 »
e F e, ] 0.1
g o015 R —" . F’\ 4
’ 001 = shislls
: . ‘ 3 - o 4
- 1 ;:E:(m baseline, 70% data Y{S) | = 0.007 i BN \g. 00 5
0.005 —- Belle (1)) improved K, 70% data Y{S) &= k- it e
I~ —&— Belle (Ilj lmpmvedK aIIdataY(4S) i . o 2
Gy oite ot st s0id g sbst aids s0as o 002 N n'K.,- 1 0.020
Year b i S
> L I L B L I L UL R :
§ 020 s el PrOJectlon (Juily 2015) .01 Fonte I PRI S 0.010
§ 0.18 . —... -~ Belle 1f: rojection
c = = R
5 - ] 0.005 =t
UGS (1) K : 3 10
¥ - 3
< 0.4 -
2 E € - Integrated Luminosity [ab™|
o 012/ -
~—~ - L i =1
& 041 TG g S
£ = L =
“ 008 i o e R
= = o
0.06— ro] . .
E ‘ : typical theory uncertainty
0.04 = _g— Belle ( baseline, 70% data Y{#S) = ‘Ks q)KS
om. L ELR IR TN 2 0.02 O(AS 1%8) < o(AS?*s ) ~ 0.05
oF

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Year

P. URQUIJO,
BELLE2-NOTE-PH-2015-004
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DCPV PUZZLE: B —>K+it‘
TREE+PENGUIN PROCESSES, B*©O—K*+x) 750
AA, = A(K*-)- A(K*n9)=-0.147+0.028

BELLE, NATURE 452, 332 (2008), 480 FB'!

500

250
0 + -
Ik B (B° > K
A + 0 - K° Tpo
B+
A A
A“ 0 0 K+z0 o\ TB°
— 24K . B(B® = K1) + 2AK;™ . B(B* - K*1%) -2, g
TB 2: = 3 Belle Il Prqectlon (May2015]
M. GRONAU, PLB627, 82 (2005); '§ K -
D. ATWOOD, A. SONI, PRD58, 036005 (1998) % 25 OAp(KsT*)
- [
% : ' ' 5o ‘ E
-9 _ 1 TR -
o! (@] 06 [ Belle =i ? 15 -]
N ] 5 -
< - Preliminary } 1: 3
0.4 3 - - mue T
- . 0.5/ ~@- Belle (I baseline, 70% data Y(4S)
: N . ST a e, e
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UL simplified (1D) toy MC
90% 4 .
Search fort — uy Bt — uy)
107 UL
w/o polarization: 1
ULgge(B(t — uy)) ~ 3x10° @ 50 ab” 5
w/ polarization: 0.4"'}"
factor ~(2-3)x better sensitivity 0.2
decays v — 3/, | h? background free 02 1 10 Lab7
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Summar

Olservables Belle or LHCbH*® Belle 11 LHCh disclaimer:

| (2(')?) ' 5 ab=! 50 ab-! 8 t‘h 1(2018) 50 b1 personal statements
UT angles sin24 0.667 £ 0.023 + 0.012(0.9°) 0.4° || 0.3° 0.6° | ~ 0.3° Dependinfqﬁ)n |Vﬁ: find

a9 85 + 4 (Belle+BaBar) 2 1 on Importance of ind.

v[?] (B—DWK®)  68+14 6 R N I 1 SBIQEERRES,;

28,(B, — Jfw¢) [rad] 007 £0.09+0.01° 0.025] ! 0.009
Gluonic penguins S(B — ¢ K?) 0.90+9%% 0.053 0.018] [ 02 |? |0.04 sMprolyabiyot so

S(B — z,’i’\"’)o . 0.68+ 0.07 + 0.03 0.028) 0.011 interesting because

S(':I — KOK%K?) 0..10:::0.-12&0.08'. 0.100f 0.033 | | SM value can be

BB, — o) [rad] —0.17 £ 0.15 + 0.03 012 | 1 0.03 | reaching Sm nrediction ( <Q.02

BB, — KOR*Y) [rad] - 013 | |oos r%a(fhe f .fés({e _
Direct CP in hadronic Decays A(B — K% ~0.05 + 0.14 4 0.05 0.07 | 0.04 ? o3 Medium inderesting,
UT sides |Vas| incl. 41.6-10-3(1 + 2.4%) 1.2% may depend on

[Ven| exel. 37.5- 10731 £ 3.0%ex, = 2.7% .| 1.8% | 1.4% ~ exceedBREANRASUrements

| Vi | inel. 44710731 £ 6.0% ex, £ 2.5%1. ] 3.4% || 3.0% 1 to rpa isy i

|Vis| excl. (had. tag.) 3.52. 1079(1 + 10.8%) 4.7% || 24% I Prdbaimggamore%rmgpve
Leptonic and Semi-tavonic  B(B — 7v) [1079] 96(1 £ 26%) 10% | 5% ~ Depending on |V,,|, current SM +13%

B(B — pv) (1079 <17 20% | ™

R(B — Drv) [Had. tag] 0.440(1 £ 16.5%)1 5.6% | 3.4% ~ current SM precision (~5%) will probably be

R(B — D*rv)! [Had. tag] 0.332(1 + 9.0%)! 3.2% | 21% ! o orecision (~1%-2%)
Radiative B(B — X,7) 34510741 £4.3% £ 11.6%) | 7% | 6%

Acp(B = Xoqv) (1077 22+4.0£0.8 1 0.5

S(B — K%%) —0.10 + 0.31 £+ 0.07 0.11 | 0.035

261 (B, — ¢) - 013 | 1 0.03

S(B — pv) —0.83 + 0.65 + 0.18 0.23 || 0.07

B(B, — ) [1079] <87 0.3 | -
Electroweak penguins B(B — K*tvr) (1079 <40 < 15 )| 0%

B(B — Ktuvp) [1079] <55 <21 | 0%

C3/Cy (B — X, fF) ~20% 10% | 5%

B(B, — 1) [1079 - <2 || -

B(B, — pp) [1079) grio 05 |1 0.2 to reach SM precision
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-« Summar

INNER DETECTOR STATUS AS OF FEBRUARY 2017

(VXD = SVD+ PXD)

SVD: ~70% OF LADDERS PRODUCED
PXD: SENSOR PRODUCTION ALMOST
COMPLETED, ASICS ONGOING

INSTALLATION OF VXD: JuLy 2018 < S
VXD practice installation

BUILD UP STEP BY STEP FULL PXD SYSTEM AND
THEN TEST WITH BEAM BEFORE TRANSPORT TO KEK.
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