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Heavy Flavor Physics
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Precision test of the Standard Model

» Search for New Physics beyond the SM



LHC vs SuperKEKB

- New Physics beyond the Standard Model
-- Direct new particle production : LHC/ ATLAS,CMS
-- Indirect new particle production : SuperKEKB/ Belle Il

- Two collider experiments are complementary.

-- LHC vs SuperKEKB
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Instantaneous Luminosity

Lorentz
factor N

Beam current

Beam-beam parameter
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SuperKEKB/Belle Il Luminosity

TOTAL RECORDED INTEGRATED LUMINOSITY UP TO NOW
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Belle Il Physics Program
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Belle & Belle Il

Belle & Belle Il milestones
+ 1980 KEK B-factory «=2| A| %t
< 1994 U2 FHE 52
* 1999 Belle physics run w/ full detector
« 2001 B SZtX} cp CHA M A LA
+ 2003 X(3872) &
« 2007 D° mixing X% A
* 2008 B > Kr CPV [Nature (2008)]
2008 JHIOFA[&OFATIQ} I W4 =4t
+ Belle Data: ~ 1 ab-! (10247} B-pairs)
*  ~650 Journal papers
« 2011 SuperKEKB & Belle Il 44 A| %}
* 2016 SuperKEKB commissioning
+ 2019 Belle Il physics run w/ full detector
+ Bellell Data : 575.47 fb-"
*  Up to now ~75 Journal papers
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, and PEACE" by E-mail vote.
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From : Byung Gu Cheon (bgcheon@hep1.snu.ac.kr)
To :Korean BELLE Group Members
Subject : 2nd Korean BELLE Meeting

Dear Collaborators,

The 2nd regular Korean BELLE Group Meeting is scheduled on Jun 10th (Sat.)
at Seoul National University (25Dong-313Ho). Here is a tentative agenda
that | propose, but please let me know if you have any comment or

like to give a talk.

14:30-14:40  S.K.Kim :BELLE Status
14:40-15:00  B.G.Cheon : Csl Calorimeter status
15:00-15:15 1.C.Park : FPGA/Xilinx in LeCroy 2366 Module

15:15-15:30  Coffee break

15:30-15:50  S.S.Myung: V_td measurement / BELANL usage
15:50-16:00  G.Y.Kim :V_u measurement in BELLE experiment
16:00-16:15  T.W.Hur :BELANL install on Alpha-station

16:15-16:30  Coffee break

16:30-17:10  Discussion Session
S.K.Kim :Korean Group Status at BELLE experiment
J.S.Kang : KUHEP Status
J.H.Kang : YSUHEP Status
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—for discussion
A28 KBELLE meeting
1995'3 64 109
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* Current Activities

* O{E ZISHE QIO ?
1. Concentrate only on ECL (KU+YU+SNU)
2. Separate main efforts of institutions and
make some efforts together.
eg. KU : Computing
YU : SVD vertex detector
SNU: ECL calorimeter

*At KEK
7 B9(=29) : ECL Front End Electronics :
Preamplifier, Shaper,
Digitizer (FASTBUS Q-to-T + TDC)
ot &2 (#]-€1h): RED on pure Csl crystal for Endcap

ECL option
o] F3(KEK) - Special member of KBELLE Group
. ECL Assembly

* 3L

¥ A% /& 9% Simlation study of Vtd measurement
+Ar]

Warming up
#A-& )

3] B : Trigger simulation
B} 913 : Xilinx Chip logic design

A W : Overall orgnization of ECL trigger
A 29 : Simulation study of Vub measurement

Comparison of shorts and longs

2
Advantages .make an unified .develop expertise in
effort several parts of the
.share resources exper iment
efficiently .do not need strong
organization
.flexibility in group
expansion
Disadvantages .rather difficult to make

.activities are to

localized

.need a strong

organizat ion

.hard to expand group

an unified effort

.resource sharing may be

somewhat difficult




Agenda for KBELLE meeting on Nov. 29, 1997
Morning Session Chair : Youngil Choi

11:50

: Sun Kee Kim, Opening

: Young Joon Kwon, Belle gerneral meeting summary

: Hong Joo Kim, Status of the ECL trigger

: Hee Jong Kim, Logic design of ECL trigger master

: ByungSub Ahn, Test of Q/T module

: Sangryul Ro, MC Study of Hadron Effect in BTOF Counters
: Dounguk Kim, Study of dE/dx in BTOF

: HeeJong Kim, Measurement of Time Resolution with TOF Counters
: Soo Kyung Choi, Status of EFC

: Jiwoo Nam, Searching of B_s in LEP ALEPH

: Jiwoo Nam, Simulation Study of B->  pipi

: Chawon Park, Progress Report of B-->rhopi

12:00 - 13:30 Lunch
Afternoon Session Chair : Soo Kyung Choi

: Byoungsup Ahn, Progress Report of B-->D*D*

: Sung-Min Pahk, Feasibility at Y(5s)?  Bs -> K+ K-

: Dong Wook Jang, b -> s I+ |- inclusive

: So-Myoung Choi, Continuum background and other thoguhts

on B ->K* I+

: Eunil Won, Comments on K*[+I-

: Hong Joo Kim, Comments on s nu nu,...

: Seong Sook Myung, Development of analysis utilities in C++
: Eunil Won, SP2, the prospect

: Joo Sang Kang, Concluding remark

15: 00 16:00 Executive session
16:00 - 17:30 B-workgroup meeting




KBELLE 2| 7|0 : ECL Construction
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KBELLEZ2| =X}&¢Ql 7|0
- ECL Trigger

Wang Feng from IHEP
Stayed at SNU
1996.8.1-1997.
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Belle Il Calorimeter Trigger System

CSl(T|)+PD FAM (FADC Analvsis Modul ) Waveform analysis in FPGA (Fit method)
+PreAm : nalysis Module 5] ¥ tor peal o for sianar
d * Measure TC Energy & Timing s /\ -
‘ «  Waveform analysis N /\ =
+ Apply TC threshold > 100 MeV s - <
ShapersDSP « TMM (Trigger Merger Module) , 14 plre
(576) * Merge FAM data and send to ETM (#-ZU-va-sw-rIsil, -, -s1-1)-r})
; « ETM (ECL Trigger Master)
« Perform ECL trigger decision (Physics & Bhabha)
FAM (52) « All of ShaperDSP/FAM/TMM electronics boards mass-produced in Korea.
* This system fully working at Phase Il operation.
v
TMM(7)
\ 4
ETM(1)

\ A “‘ T " ‘v =z
! i 6 FAMs in
GDL/GRL/DAQ ! &, B21-25. Fid




elle Il Experiment
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I met Professor Sun Kee Kim when I was a young post-doc joining
the Belle experiment, was his colleague there during a decade.
He made significant and essential contributions
to the ECL detector and the trigger system.

A big part of the success of our experiment !

Congratulations on your well-deserved retirement !

SRIT,

Karim Trabelsi
(Belle II spokesperson 2023-2025)
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Backup



~ 1995
Flower Park near
Tsukuba-san



BELLE calorimeter members
after a beam test ending party
at dormitory.(June 17% 1995)



Korean BELLE members on the Top of hill where a B physics
summer school was held. (~ 1995) With Hayashii san of Nara.
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Challenges toward Belle Il Experiment

= electron
(8-7GeV)

Cantnat
el Enaraber

K ion Datector

E\er = 8GeV Az: ~200pm—>"~130pm I"' m Ejgr = 7GeV
(D = 3 5GeV smaller Lorentz boost g E,cq = AGeV
By=0.425 g ) A= 05 gy=0.8
@ Brer=200pm  Ad /'r #(At) = sin(23) sin( AmgAt) {Bre pyer=130pm .
2=V 0. = 22mrad — 6, = 83mrad Belle I
High beam background _ BJlyk, (CP eigensiate)

Improve detection efficiency for neutral particles

Smaller Lorentz boost (for lower beam emittance and longer beam life)

Fine segmentation and fast readout = occupancy reduction
Replacement of detectors

JLa=190mt 3 Ble s
o toB

Larger VXD outer radius = Improvement on K detection efficiency
New scintillators in KLM = Improvement on K, detection efficiency

At ps)

20-+0.062(stat) £0.016(syst)
.004::0.044(stat) * 042 (syst)

Smaller VXD inner radius = Improvement on vertex position resolution

T Ut ~sin2g, =S,



Belle Il vs LHCDb
I N BTN

apj; (nb) ~150,000 ™!

[ Ldt (fb=') by ~2024 =25 ~50,000
Background level Very high Low
Typical efficiency Low High

7, Kg reconstruction Inefficient Efficient
Initial state Not well known Well known
Decay-time resolution Excellent Very good
Collision spot size Large Tiny
Heavy bottom hadrons Bs, B, b-baryons Partly B
T physics capability Limited Excellent

B-flavor tagging efficiency 35-6% 36%



Belle Il physics potential

“The Belle Il Physics Book” arxiv:1808.10567
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