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Heavy Flavor Physics
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Standard Model
Beyond the SM

• Precision test of the Standard Model
• Search for New Physics beyond the SM



LHC vs  SuperKEKB

LHC : Energy Frontier
ATLAS,CMS

SuperKEKB: Luminosity Frontier
Belle II

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

• Two collider experiments are complementary.
  -- LHC  vs  SuperKEKB



NAPP seminar, SNU, Sep/24/2015
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Instantaneous Luminosity
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SuperKEKB/Belle II Luminosity
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5.1 x 1034 cm-1s-1



Belle II Physics Program

The Belle II Physics Book, 
PTEP 2019, 123C01 (2019)



Belle & Belle II
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    Belle & Belle II milestones
• 1980 KEK B-factory 논의 시작
• 1994 일본 정부 승인
• 1999 Belle physics run w/ full detector
• 2001 B 중간자 CP 대칭성 깨짐 발견!
• 2003 X(3872) 발견
• 2007 D0 mixing 최초 증거
• 2008 B à Kp CPV [Nature (2008)]
• 2008 고바야시&마스카와 노벨상 수상
• Belle Data : ~ 1 ab-1 (10억개 B-pairs)
• ~650 Journal papers
       ----------
• 2011 SuperKEKB & Belle II 건설 시작
• 2016 SuperKEKB commissioning
• 2019 Belle II physics run w/ full detector
• Belle II Data : 575.47 fb -1

• Up to now ~75 Journal papers 



한국 BELLE 그룹의 태동과 초기 활동

김선기
서울대학교 물리천문학부

- Based on SKK’s personal memory & logbook



AMY 실험 후속으로
Belle 실험에 참여



Pre-History

92.12.15, 93.6.23, 93.11.6  KEK …
93.11 Fukushima + 3 인 한국 방문











 ========================================================================
 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 I 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 : CsI Calorimeter status 
 15:00-15:15       I.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

1995



한국 BELLE 그룹의 방향
-for discussion
제2회 KBELLE meeting 
1995년 6월 10일
서울대학교
김 선 기

* Current Activities
*At KEK

김 동영(고대)  : ECL Front End Electronics :
    Preamplifier, Shaper, 

              Digitizer(FASTBUS Q-to-T + TDC)
안 호석(서울대): R&D on pure CsI crystal for Endcap

                       ECL option 
이 무현(KEK) - Special member of KBELLE Group

: ECL Assembly 
*고대

명 성숙 / 윤 형호 Simulation study of Vtd measurement
*연대

Warming up
*서울대

허 태웅 : Trigger simulation
박 인철 : Xilinx Chip logic design

천 병구 : Overall orgnization of ECL trigger
김 근영 : Simulation study of Vub measurement 

* 어떻게 진행할 것인가 ?
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  
Comparison of shorts and longs



Agenda for KBELLE meeting on Nov. 29, 1997
Morning Session Chair : Youngil Choi
10:00 : Sun Kee Kim, Opening
10:10 : Young Joon Kwon, Belle gerneral meeting summary
10:20 : Hong Joo Kim, Status of the ECL trigger
10:30 : Hee Jong Kim, Logic design of ECL trigger master
10:40 : ByungSub Ahn, Test of Q/T module
10:50 : Sangryul Ro, MC Study of Hadron Effect in BTOF Counters
11:00 : Dounguk Kim, Study of dE/dx in BTOF
11:10 : HeeJong Kim, Measurement of Time Resolution with TOF Counters
11:20 : Soo Kyung Choi, Status of EFC
11:30 : Jiwoo Nam, Searching of B_s in LEP ALEPH
11:40 : Jiwoo Nam, Simulation Study of B -> pipi
11:50 : Chawon Park, Progress Report of B-->rhopi
12:00 - 13:30 Lunch
Afternoon Session Chair : Soo Kyung Choi
13:30 : Byoungsup Ahn, Progress Report of B-->D*D*
13:40 : Sung-Min Pahk, Feasibility at Y(5s)? Bs -> K+ K-
13:50 : Dong Wook Jang, b -> s l+ l- inclusive
14:00 : So-Myoung Choi, Continuum background and other thoguhts
           on B -> K* l+ l-
14:10 : Eunil Won, Comments on K*l+l-
14:20 : Hong Joo Kim, Comments on s nu nu,...
14:30 : Seong Sook Myung, Development of analysis utilities in C++
14:40 : Eunil Won, SP2, the prospect
14:50 : Joo Sang Kang, Concluding remark
15:00 - 16:00 Executive session
16:00 - 17:30 B-workgroup meeting

1997



KBELLE 의 기여 : ECL Construction 



Wang Feng from IHEP
Stayed at SNU
1996.8.1 -1997.

KBELLE의 독자적인 기여
                        – ECL Trigger
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Belle 서울대 졸업생

• 박사 (12): 박철수, 장현기, 이상희, 양혜영, 이상은, 이명재, 
류수, 이재용, 문태진, 김봉호, 양성배, 주창우

• 석사 (8): 안호석,허태웅, 김근영, 박인철, 장현기, 김창환, 
이상희, 노재준
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• FAM (FADC Analysis Module)
• Measure TC Energy & Timing 
• Waveform analysis
• Apply TC threshold > 100 MeV

• TMM (Trigger Merger Module)
• Merge FAM data and send to ETM

• ETM (ECL Trigger Master)
• Perform ECL trigger decision (Physics & Bhabha)

• All of ShaperDSP/FAM/TMM electronics boards mass-produced in Korea.
• This system fully working at Phase II operation.

Waveform analysis in FPGA (Fit method)

Belle II Calorimeter Trigger System

    7 TMM

Network switch

ETM VME Controller

ShaperDSP
(576)

FAM (52)

TMM(7)

GDL/GRL/DAQ

ETM(1)

CsI(Tl)+PD
+PreAmp
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Belle II Experiment
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• 전세계 28개국 123개기관, ~1200연구자
• 한국 10개기관 41 연구자
• 해외대형연구시설활용연구지원사업 수행 (PI: 이명재)
• SuperKEKB: 전자 7GeV / 양전자 4GeV 충돌 가속기
• CPV 연구를 통한 우주의 물질-반물질 비대칭성 연구
• 다양한 Intensity-Frontier 입자물리학 실험 연구



Belle 시절 KEK 추억 사진들
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Backup
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~ 1995
Flower Park near
Tsukuba-san



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



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





      93           94             95            96            97           98     overflow    
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Belle II vs  LHCb



Belle II physics potential
“The Belle II Physics Book” arxiv:1808.10567


