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Status of Belle II
  and super KEK 

Pedro Podesta
Universidad Autonoma de Sinaloa (UAS) 
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Outline

● Physics  
● Accelerator status 
● Detector Status
● Conclusions
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The unique capabilities of e+ e- 
● Very low multiplicities

● Full reconstruction 

● Allows to detect neutrinos 
and missing energy !!

● B tagging

● Offline B beam  

● Rare Decays
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Physics possibilities  

CKM matrix overconstrains

Belle II will able to solve the 
tension



 Mayo  2016 XXX  Reunion anual  DPyC  

5

      &  LFV 

Lepton flavor violation
 In 2, 3, 4 body decay

One order of 
improvement !!!  
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NP in   
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Spectroscopy, maybe new creatures



 Mayo  2016 XXX  Reunion anual  DPyC  

8

We require  20 fb-1  to perform this analysis, more to come  
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First physics one example
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Belle II detector upgrade
waveform sampling 
electronics, 
pure CsI 
for end-caps

VXD
2 layers PXD 
(DEPFET) + 
4 layers DSSD 

Central Drift Chamber: 
smaller cell size, 
long lever arm

7.4 m

7.1 m

Time-of-Flight, Aerogel
Cherenkov Counter 

     Time-of-Propagation 
     counter (barrel),  
    prox. focusing Aerogel 
    RICH (forward)

RPC & KL counter: 
scintillator + Si-PM 
for end-caps

1.5 m

3.3 m

  Belle II

10

Slide take from kurtis Nishimura talk   
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Belle II Detector – vertex region
VXD 

Beam Pipe r = 10mm
DEPFET (PXD)

Layer 1 r = 14mm
Layer 2 r = 22mm

DSSD  (SVD )
Layer 3 r =  38mm  
Layer 4 r =  80mm
Layer 5 r = 104mm
Layer 6 r = 135mm
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VXD
PXD two layer simple
barrel
DEPFET 

Layer 1 r = 14mm
Layer 2 r = 22mm

SVD
DSSD  

Layer 3 r =  38mm  
Layer 4 r =  80mm
Layer 5 r = 104mm
Layer 6 r = 135mm 
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- 14336 drifts cell with sense wires
Spacial resolution 100 um

- Smaller cell in innermost layer   

- Fully constructed

- Cosmic data validation 

CDC status
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           CDC: cosmic ray tests
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Particle  Identification 
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Barrel PID, Time of   propagation counter (TOF) 
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TOP status 

- Installation completed on 
   may 12th 
- It is  being prepared to be tested  
  with cosmic  runs
- Check stability under fast 
  removal performance going well
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AEROGEL   RICH (end cap  PID)



 Mayo  2016 XXX  Reunion anual  DPyC  

21

ARICH

• Tests with a partially equipped detector + cosmics 
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KLM status
KLM

• Hardware and DAQ is in place an installed 
• Taking cosmic data 
• Implementing trigger with TOP 
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ACCELERATOR  
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SuperKEKB is the intensity frontier

1036

KEKB

PEP-II

     

40x higher luminosity 40x higher luminosity 
than KEKBthan KEKB

 Peak luminosity
 trends at e+e– 
colliders
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   Luminosity prospects at SuperKEKB 
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50ab-1 

10ab-1 

shutdown for upgrade

We are here,here,  already  data taking, physics runs around the corner  
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KEKB

SuperKEKB
5mm

1μm

100μm

(without crab)

5mm

100μm

~50nm

83 mrad crossing angle

22 mrad crossing angle

1μm

Nano-Beam implies  quite a 
challenge in monitor and 
control of beam parameters
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e- 7GeV 2.6 A

e+ 4GeV 3.6 A

Target: L = 8x1035/cm2/s

Colliding 
bunches

Damping ring

Low emittance gun

Positron source

Belle II

New IR

TiN-coated beam pipe with antechambers

Redesign the lattices of HER 
& LER to squeeze the 
emittance 

Add / modify RF 
systems for higher 
beam current

New positron 
target / capture 
section

New superconducting 
/permanent final focusing 
quads near the IP

Low emittance 
electrons to inject

Low emittance 
positrons to inject

Replace short  
dipoles with longer 
ones (LER)

30

SuperKEKB and Belle II  x40 Higher luminosity!!
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Task before first injection 

● Alignment  for beam pipes and beam transport lines 

● Beam collimator 

● Hardware ; pumps , gate valves , temperature sensors, flows 
sensors, compress air lines, etc.  

● Safety check: Control and monitor software, operation check, 
beam abort signals and beams stoppers 

● MR magnet system 

● RF system: adding klystrons, power suplies, cavity 
conditioning
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Final focusing magnets (QCS)

QCSL  already being tested QCSR final design, september 2016 to be 
delivered
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Some examples of Large Angle BMST pattern recognition 
(collinear beams case)
3 asymmetries are defined (4 are possible)

LABM
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LABM installation  

VME electronics and HV 

Installation before shielding Primary mirror slow control 

Conveyor  belt control, HV, light shielded 
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Rate monitoring 
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LABM plans

● We are taking  data from February  to  June 

● We got very  good results 

● As soon as they are  approved, a note and a paper  
is expected 

● Upgrade for phase 2, replace PMTs for SiPM 
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Great milestones 300 mA   reached   for LER 
(positrons) and 239 por  HER(electrons) 
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Computing and software

● Basf2  the computing framework  is advanced to detector 
relates issues, geometry from DB,  alignment, calibration, 
trigger simulation, beam background overlay,

● Last  tunning of MC  tools.

● GRID sites already developed, 17 countries, 20 K jobs, two 
sites in Mexico, CINVESTAV and UAS.  

● Data transfer rehearsal successful (100 Gps Japan-US, 20 
Gps Japan-EU ).

● KekCC the main computer center in japan,  upgraded form 4k 
to 10k cpus, from 24 to 84 Pb data.
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23 countries/regions, 98 institutions, 638 collaborators

Belle II Collaboration
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Conclusions 
● Physics  goals are very well established, still opportunity for new 

ideas, BTIP is the perfect forum    

● The accelerator  is  working very well ar phase 1.  

● Sub detectors are  started to go in full  installation, no major 

trouble. 

● Mexican participation is  going as planned.

● Very exciting  times,  new results to come.
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