Introduction Luminosity THE START OF THE BELLE Il EXPERIMENT

B Factories Performance
Belle Il Measurements

BOSTJAN GOLORB
UNIVERSITY OF L. JUBLJANA.”
JOZEF STEFAN INSTITUTE INTRODUCTION

B-FACTORIES

«Jozef Stefan’ BELLE Il
University JoTr?;tiStL?;an
of Ljubljana
LUMINOSITY
ALSO WITH (D (D
Lo <O PERFORMANCE
BELLE Belle IT
3RD JAGIELLONIAN SYMPOSIUM ON MEASUREMENTS

FUNDAMENTAL AND APPLIED
SUBATOMIC PHYSICS
KRAKOW
23 -28 JUNE 2019

JAGIELLONIAN SYMPOSIUM , KRAKOW, JUNE 2019 B. GoLOB, BELLEIl 1/11



Introduction Luminosity
B Factories Performance INTRODUCTION
Belle Il Measurements

SETTING THE SCENE

ELECTROMAGNETIC
WEAK

STRONG
GRAVITATIONAL

THE STANDARD MODEL (SM) OF BASIC INTERACTIONS IN NATURE -
- ONE OF THE EXPERIMENTALLY BEST VERIFIED PHYSICS THEORIES...

...AT THE CURRENT LEVEL OF EXPERIMENTAL PRECISION AND ENERGIES REACHED

SEVERAL SEVERE SHORTCOMINGS, FOR EXAMPLE
DEGREE OF CP ASYMMETRY BETWEEN PARTICLES AND ANTI-PARTICLES;

RESPONSIBLE FOR MATTER DOMINATED UNIVERSE,

TESTED IN SUBATOMIC WORLD,
10 ORDERS OF MAGNITUDE TOO LOW TO EXPLAIN THE MATTER / ANTI-MATTER

ASYMMETRY OF UNIVERSE

SEARCH FOR PHYSICS PHENOMENA BEYOND SM,
NEW PARTICLES, AND NEW INTERACTIONS OFTEN ADDRESSED AS
NEW PHYsIcs (NP)
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B Factories
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SUPER B-FACTORY: , <
N ,
SUPERKEKB & BELLE Il (KEK) 2018 —» = ‘&%‘““ '-'"'P!'-‘-,
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DETECTOR BELLE Il
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Central Drift Chamber
He(50%):C2Hs(50%), small cells;lohg

lever arm, fast electronics
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DETECTOR BELLE Il

Scintillator + WLSF + MPPC (end-ca
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DETECTOR BELLE Il

Scintillator + WLSF + MPPC (end-ca
dhneér 2 barrel layers
Calorimeter: |
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e-of-Propagation counter (barr

Central Drift Chamber B
He(50%):C2He(50%), small cells; lohg:
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DETECTOR BELLE Il
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[ UMINOSITY PLANS

-

Qo —
= Daily Int. Luminosity Phase-3 (2019 Spring) PHASE 1
=) .

Q. Delivered W70 QCS
& OIS e N 17/'© [BIELLE 2
<
o PHASE 2:

_ Int. Luminosity Phase-3 (2019 Spring) w/ QCS
P _ W/ BELLE 2
=, Delivered (NO VXD)

S Recorded _

X

= PHASE 3:

FULL BELLE 2

2019/3 2019/4 2019/5 2019/6 2019/7

PLAN:
REACH KEKB LUMINOSITY IN JUNE 2020
> 100 FB'! BY END OF 2020 SPRING RUN

JAGIELLONIAN SYMPOSIUM , KRAKOW, JUNE 2019



Luminosity

[ UMINOSITY PLANS

Daily Int. Luminosity Phase-3 (2019 Spring) PHASE 1:
wW/0 QCS

DAILY /L dt [pb]

Delivered
RecOrded W./0O BELLE 2
PHASE 2.
_ Int. Luminosity Phase-3 (2019 Spring) w/ QCS
B o | W/ BELLE 2
= elivere
= Recorded s (NO VXD)
© .
X
= PHASE 3.

FULL BELLE 2

2019/3 2019/4 2019/5 2019/6 2019/7

CURRENT ISSUES:

FIRE (4/2019, NOT RELATED TO SUPERKEKB,~2 WEEKS RECOVERY)

INJECTION BKG (REDUCED WITH MACHINE AND COLLIMATORS TUNING)

STORAGE BACKGROUNDS (MAINLY BEAM-GAS, VACUUM SCRUBBING, ADDITIONAL PUMPS)
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Performance

A. SANGAL ET ALL. (BELLE Il CoLL.), BELLE2-NOTE-PL-2018-035

PHYSICS PERFORMANCE
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Performance

FULL EVENT INTERPRETATION

ONLY A SINGLE BB PAIR PRODUCED @ Y(4S) €

FEI PERFORMED USING MVA

Eme~ 0.2%-0.3% @ P~50%-60%
RECONTRUCTION OF FINAL

STATES WITH UNDETECTED PARTICLES

hadronic B+ tag
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Measurements

[ EPTON FLAVOR UNIVERSALITY

B>D® /vy B

D*+/~ .B%D'tv
Ny =376 +36 Ms o
Bs-o~iv

. Other
B Fake D

R(D(») = Br(B=>D"zv) T(B—D"w)
BF(B_) D(® /V) F(B—) D(*) /V)
R(D%gy, =0.252 +0.003 Five revoss:

PHYS.REV.D85(2012) 094025

R(D)s,,=0.300 £0.008 i naerac,

PHYS.REV.D 92, 054410 (2015)
A. ABDESSELAM ET AL. (BELLE COLL.),
ARXIV:1904.08724

[ HFLAV average sz = 1.0 contours

R(D)=0.307 £0.037 +0.016

BaBarl2

R =0.283 £0.018 £0.014

R(D)= 9 1 0.003
R(D*) =0.258 £ 0.005

E. Kou, P. URQUIJO EDS., THE BELLE Il PHYSICS BOOK
TO BE PUBLISHED IN PROG. THEOR. EXP. PHYS.
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Measurements

CPVINDb >sqq

SOME UNCERTAINTIES CANCEL IN AS

VTX RECONSTR. IMPROVED WITH BETTER TRACKING,;

41 NEW PHASES IN MSSM;
Erpe BR(B >n'Kg)~ 1 -10°

b->sqq B— Jy K,
O'(SIN2¢1€ﬁ) E. Kou, P. URQUIJO EDS., THE BELLE Il PHYSICS BOOK AS:S/N2¢leff ~ S/N2¢l

TO BE PUBLISHED IN PROG. THEOR. EXP. PHYS.

4 CDC+SVD+PXD Belle Il 2018 (preliminary)
4 CDC+SVD

c~12 um

gz = 20.5 um

+++

(1/N)(AN/10 pum)

Belle: 6~30 um = L

dy corrected for beam offset [pm]

® CURRENT TH. UNCERTAINTY L[: dt[AB'!] N.BRAUNETALL. (BELLE Il COLL), BELLE2NOTE-PH-2018-040
M. BENEKE, PLB620, 143 (2005)
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SUMMARY
Belle Il Measurements

B Factories Performance

e BELLE & BABAR: CONFIRMED CKM MECHANISM

 SUPERKEKB: START OF DATA TAKING IN 2018
LUMINOSITY GRADUALLY INCREASING

e BELLE Il: ~900 MEMBERS (~45% FROM EUROPE), 26 COUNTRIES
DETECTOR OPERATING AS EXPECTED
SEARCH FOR NP
LEPTON FLAVOR VIOLATION
LEPTON FLAVOR UNIVERSALITY
NEW SOURCES OF CPV
LIGHT DARK MATTER

PHYsICS (FAR) BEYOND CURRENT SEVERE CONSTRAINTS ON POSSIBLE
THEORETICAL UNDERSTANDING (SM) BEYOND SM THEORIES
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