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TALK OUTLINE

The (happy?) end of a Saga: 
pairs production rate comparison 
measurement made with Belle at KEKB

The rest of the background picture in Belle-II
Radiative Bhabha
Touschek

Conclusions
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PAIRS PRODUCTION RATE ISSUE
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MEASUREMENT WITH BELLE
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Most of the pairs are too soft 
to be detected as tracks.

  Measure the SVD occupancy 
as a function of Lumi.

Exp. A: separate the beams vertically

Exp. B: increase the beam vertical size

Exp. C:  decrease bunch charge 
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HOW TO DISENTANGLE QED FROM LUMI?
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RESULTS
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Full detector simulation of KoralW events and comparison with the data 37
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Figure 6.2: SVD hit multiplicities in r!-plane of the four SVD layers from the full
KoralW simulation

the KoralW and SuperB BDK Monte Carlo generator estimations (see Section 2.1).
Comparing the MC prediction and the measurement in Table 6.1, we can clearly see
that the measurements exclude the predictions made by the SuperB collaboration.

Experiment SVD layers Hits QED hits KoralW SuperB(BDK)

Belle
1 ∼ 100 13.3 ± 2.6 11.31 62.2

2 - 4 ∼ 45 -2.9 ± 2.1 2.38 13.1

Belle II Occupancy (1st PXD) 0.7% 4.0%

Table 6.1: Comparison between data and Monte Carlo

Thus, we can use the KoralW prediction to estimate the QED occupancy in the
PXD for Belle II. Taking into account the difference in the radial distance between
SVD at Belle and PXD at Belle II (see Table 6.2), the difference in the read-out time,
the difference in the instantaneous luminosity and the different geometry of the new
pixel detector itself [?], we get an expected occupancy of

Courtesy C. Kiesling
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PAIRS RATE CONCLUSIONS

The Very Clever Measurements Made by our 

Friendly Competitors at Belle are not 

Contradicting our Predictions

Friendly Communication Channel Established

Let us Hope it will last...
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THE BELLE BACKGROUND PICTURE

LER (4GeV e+) HER (7GeV e-)

Rad. Bhabha 0.55 W (eff. 0.9GHz) 1.60W (eff. 1.4GHz)

Touschek 0.10 W (0.16GHz) 0.05 W (0.05GHz)

Coulomb 0.06 W (0.09GHz) 0.001W (0.001GHz)

1GeV ,1GHz
 = 0.16W

L-side R-side
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RADIATIVE BHABHA

!"#$"%$&'()*"+*"(,-!((

.$%*$/(0102345(
6788(9"%':(;<=(>,1?@AB>'CD((
6788(E"%%"F':(@<G;(.((

.(

?-HI$&"6'/%(%7(@<J=>,1(7K(G>'C('LD(((

M788(E"%%"F':(E'("88I4'("66('/'9FN(7K(+'"4(
O"9%$P6'($8(#'O78$%'#("%(%*'(6788(O78$%$7/<((

'L( 'L(

'L(

QL%I9/(6788("%(1RLQ<=4(
@<GB>,15(@<=.(

QL%I9/(6788(
?G>'CD(

,<(S"T"N"4"(

LER

HER



Eugenio Paoloni Vienna, Feb. ₂₀₁₂ ) 9 

RADIATIVE BHABHA COMPARIS.
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BELLE II LAYOUT
QCS cryostat

Air, Liq_He 
SUS316L (X0=17mm),
Fe (X0=~18mm)
SC_COIL(X0=~16mm), 
Ta (X0=4.3mm)4mm of Ta beam pipe (1X0), few cm of iron+coil (~2X0) ,

and few cm of SUS structure(~2X0)

CDC
Space limited!
-  cables, pipes should sit here 
Additional shield for RBB?
 (not shield here in current  GEANT4)

Courtesy Nakayama - San
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LER RAD BHABHA IN 100NS

Magenta: primary 
particle
Red: e+
Blue: e-
Yellow: gamma
Green: neutron

Show particles with E>1MeV

Courtesy Nakayama - San



Eugenio Paoloni Vienna, Feb. ₂₀₁₂ ) 9 

HER RAD BHABHA IN 100NS

Courtesy Nakayama - San
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Courtesy  Ohnishi-San To be compared with our 90 MHz/beam
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CONCLUSIONS

The Vienna meeting was a very nice occasion to 
establish a fruitful communication channel with our 
friendly competitors

We gained confidence in our background predictions 
(especially pairs)

We learned about multi turn Rad Bhabha



Thank you
 

For your Attention
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BELLE-II
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BACKGROUND CROSS SECTIONS
Scattering 

Cross section #Evt / crossing Scattering 
Rate

Beam Strahlung ~340 mbarn
( Eγ/Ebeam > 1% ) ~1400 0.34 THz

Luminosity 
lifetime driving 

term

Beam Strahlung ~150 mbarn
( Eγ/Ebeam > 10% ) ~630 0.15 THz Losses “near” the 

IP

e+e- 

production
~7.3 mbarn ~31 7.3 GHz

e+e- production
(seen by L0 @ 1.4 cm 
coverage 300 mRad)

~ 80 μbarn ~0.34 80 MHz Main SVT L0 
Background 

Elastic Bhabha O(10-4) mbarn
(Det. acceptance)

~420/Million 100 KHz ~L1 Trigger rate

Υ(4S) O(10-6) mbarn ~4.2/Million 1 KHz Physics



Definitions
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DIAG36 TRACK RATE EVALUATION
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BRUNO EVALUATION EXAMPLE
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Bruno (Geant4)
3.2 MHz/cm2

Beam
 Pipe


