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Talk outline!

A short introduction for the newcomers

Report from the subsytems

Some of the future activities
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The MDI group now
Mike Sullivan (SLAC). Reference person from the Machine.  

IR mechanical layout design (magnets , pipe, synchrotron radiation, supports) 

Manuela Boscolo (LNF). Reference person for the evaluation of the Touschek and beam 
gas loss rates + beam scraping placement. 

Andrea di Simone (Rome) Geant4 main expert and “Master of the Bruno code”.

Eugenio Paoloni (Pisa). “Machine Detector Messanger”

Geant4 backgrounds simulations + final focus SC quadrupoles (Air core option)

Alejandro Perez (Pisa). 

Geant4 model of the beam pipe, software tools to validate the Geant 4 beam line 
model

Filippo Bosi (Pisa). Reference person for the mechanical interface with the innermost 
vertex detector.

Riccardo Cenci, Dana Lindemann, Stefano Germani, Leonid Burmistrov, Valentina 
Santoro: Reference persons from the subdetector lands (SVT,DCH, etc. etc.)
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Mechanical interface: present 
boundaries

Drift chamber

SVT
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Loss rates
Cross section Evt/bunch xing Rate

Radiative 
Bhabha

~340 mbarn
( Eγ/Ebeam > 1% ) ~850 0.3THz

e+e- pair
production ~7.3 mbarn ~18 7GHz

e+e- pair
(seen by L0 @ 1.5 cm)

~0.3 mbarn ~0.8 0.3GHz

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

~250/Million 100KHz

Υ(4S) O(10-6) mbarn ~2.5/Million 1 KHz

Loss rate Loss/bunch pass Rate

Touschek
(LER)

14kHz / bunch
(+/- 2 m from IP)

~7/100 14 MHz

e−

e+
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 The whole detector is modeled
 The beam lines and their magnets 

are modeled +/- 15m from IP
 Radiative Bhabha generator 

(BBREM) embedded in the code
 Recent developments:
 fixes and tuning
 packaging
 newest IR layout
 additional truth informations

IFR

EMC
DCH

SVT

DIRC

Pipes
& 

shield

Bwd 
EMC

Fwd
EMC

Fwd
TOF

Bruno 
(Touschek’s first name)
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Background estimates
Geant 4 model of the beam transport system from the IP up to 
the first dipoles (magnetic fields, beam pipes )

Geant4 model of the detector

Primaries generation: 

BBBrem (Radiative Bhabha)

Diag36 (pairs production)

Star (M. Boscolo) Touschek and Beam gas
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Conclusions (2): IR rates summary

HERHER LERLER

Touschek Hz/bunch Hz/bunch

No collimators, εx with IBS 1.1!106 6.5106

With Collimators,  εx with  IBS 4.5!102 1.4 104

M. Boscolo, Isola d'Elba, May 31st 2011

Coulomb
No collimators, εx with IBS 

1.1!106 6.4!106

Coulomb
with collimators, εx with IBS 

4.4!104 9.1!103

Bremsstrahlung 400 600 
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Radiative Bhabha
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Where the showering occurs

May 30, 2011 Dana Lindemann - McGill 3

Elba vs. Pre-Frascati (“new geom”) w/ Plugs

Pre-Frascati (Feb2011) Geometry with plugs Elba (CIPE v2) Production

Dana Lindemann
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It seems that an increase of the 
tungsten thickness in the forward 
region hot ring can significantly 
reduce the background rate, but the 
space is a precious and limited 
resource: cryostats in the interior are 
asking for more space.

May 30, 2011 Dana Lindemann - McGill 15

Parent's Z origin vs. Occupancy
 Track's parent must be outside DCH.

If it is not, I use grandparent, 
or great- grandparent, etc.

Pre-Frascati (Feb2011) Geometry with plugs

Elba (CIPE v2) Production

Riccardo Cenci

• Idea from Darren’s 
plot

• Fill the map with 
rate for each cell

• Many cells are 
empty, low 
statistics:

• 10k evts =  38us
• A cell fired once 

during 38us = 
26kHz

• Most of the cell are 
fired only once in 
this sample

• Higher statistics 
needed to spot 
which ones are the 
hot areas

SuperB Workshop And Kick-Off Meeting,  May 28, 2011

New map for cell rate

5

cm

cm

cm

R. Cenci
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Energy / Crystal / Integration Time 

30/05/2011 4 

G4 Tracking 
Problem 

G4 Tracking 
Problem ? 

Final Elba  
Production 

EMC Background 

Backgrounds as seen from the EMC 

S.Germ
ani
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Number of EMC Hits / Bunch Crossing 

30/05/2011 EMC Background 5 

Crystals with E>0 Crystals with E>1 MeV 

This low multiplicity events behaviour was never really understood 
My GUESS is they are realted to the Genat4 crach issue.  
Need to be investigated 
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Particles energy vs time 

30/05/2011 EMC Background 8 

Mean  energy vs time for particles crossing the EMC volume boundary  

Photons Neutrons 

A Dangerous Signal...
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Pairs Production
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SVT L0 bkg. Pairs production

Track rate: Geant4 sim. ~ 6.5 MHz/cm2
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SVT L0: SuperB - SuperBelle 

SuperBelle claim that the pairs rate @ L0 is way smaller

The distribution at Monte Carlo generator level of 
SuperB (Diag36) & Belle-II (BDK) are not in agreement

Diag36 is BDK rebranded, i.e. same original fortran code 

Cécile Rimbault (she pointed out this dangerous source of 
background to us in SuperB IV Villa Mondragone) 
volunteered to lead a small task force to investigate on the 
topic
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Luminometry

Several groups are interested in luminosity monitor

First step is to write a document with the requirements from the 
machine and the detector side

luminosity range

precision

integration time

Formation of a task force for common problems (simulation, bkg rates)
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Conclusion
I hope you enjoyed this meeting at much as I did

Lot of fun work foreseen to 

deliver more accurate and reliable background predictions

reduce the backgrounds to lower levels

shields

scrapers

IR layout

See you soon at the next SuperB meeting
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