
M.D.I. & 
Backgr!nds (fews on MDI)

E.P.
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Talk outline

Big Monte Carlo Production: 
0.8 million bunch crossings 

Results

Cross checks

Next steps 
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The simulated model
P3 IR design

Shields/naked beam line

Wolfram shields 3cm thick

Full fledged SuperB detector, 
i.e. All options in 

Contributions from:
Gigi Cibinetto,
Maur Munerato,
Giuseppe Finocchiaro, 
Stefano Germani,
Leonid Burmistrov,
Doug Roberts,
Riccardo Cenci,
Chih-hsiang Cheng
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Beam line model

Mike P4 model. Her @ 7 GeV, s @ (10.58 GeV)2

Magnetic model: PMs, QD0, QF1

Material model: shields (3cm thick), 1mm thick 
stainless steel beam pipe, QD0 coils

Solenoid compensation not modeled (no detector 
solenoidal field in the machine volume)

If is not written here, then it is not simulated.
Friday, March 19, 2010



Andrea Di Simone
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Production

Web based job management tools developed 
by Luca Tomassetti and Armando Fella was a 
piece of cake

Jobs babies sitting made by Luca and 
Armando was exquisite 
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Simulated process
3 sets generated with running cut off parameters:

e+e− → e+e−γ (γ ∼‖ e−)

∆E ≡ Eγ

Ebeam
→ 0 (σ → ∞)

∆E ∈ {10%, 5%, 0.2%}

Physics is better approximated by smaller Delta E 
(longer CPU time, as usual)

2 Physics lists compared ( High Precision neutron, vs. 
QGSP_BERT)
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Monte Carlo Production
e+e− → e+e−γ (γ ∼‖ e−)

σ 
(m

ba
rn

)

Outside Ring 
energy 

acceptance

σ ~170 mbarn
σ ∼ − log

2∆E

E
43.9 mbarn

E γ
E be

am
(G

eV
)
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A look at the far tails

Cross sections predicted by BBBrem very 
slowly decreasing with energy loss
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Rad Bhabha losses @ IP

Particles lost (e+ e-) 
downstream the IP
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SVT (Riccardo Cenci)
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Layer 1-5 seems ok

Layer 0 overestimated by 
the poor approximation 
adopted for the Bz field 
inside the beam line
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L0 Bkg. particles 
are 

produced @ IP

But most of them cannot
reach L0 if Bz =1.5 T
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DCH
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DCH: Riccardo Cenci (work in progress)  
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Old Axial 0.66% 

Babar 1.01% 

SuperB 1.14% 

Axial 2.48% 

Babar 2.60% 

SuperB 2.64% 
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DIRC: Doug Roberts 
Track and Optical Photon Simulation 

DIRC GDML model put in 
the SuperB winter model.

 This is an optically capable 
model, i.e. it tracks 
Cerenkov photons, deals 
with interfaces between 
different materials (like glue 
and quartz bars), bounces 
photons off mirrors

Doug developed a Geant4 program capable to fully simulates the 
Cerenkov production, propagation and detection

minors patchworks needed to incorporate its code in Bruno

Andrea and E.  (I) will be glad to give to Bruno the possibility to simulate 
all the focusing DIRC from first principle.
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fTOF: Leonid Burmistrov, Ganna Dolinskaya

Work just started, first results 
are coming out

Optical properties of the quartz 
are not specified, hence 
Cerenkov light simulation is not 
carried on by Geant4

Work in progress

  4

First look at the background 

For the moment we concentrate on the RadBhaBha

Wolf shielded DeltaE 0.05
Wolf shielded DeltaE 0.002

Wolf shielded We have to look more careful on this . 
Can be a problem of the root-tuple 
reading 

Cerenkov threshold for electrons  

Momentum of incoming electron
Number normalized by n bunch X

Number of electrons per bunch X
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EMC: Stefano Germani

17/03/2010 EMC Background Studies

Shielded - Unshielded

Hits per Bunch Crossing
ECAL Deposited Energy

per Bunch Crossing

ECAL Deposited Energy

per “Trigger”
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EMC

17/03/2010 EMC Background Studies

Clusters

Ecl > 20 MeV
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Bkg. Cluster multiplicity

17/03/2010 EMC Background Studies

Clusters

Ecl > 20 MeV

If you want to use the EMC as a veto, then you have to require 
Cluster E > 40 MeV (Thumbometric Estimates Dept.) 
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17/03/2010 EMC Background Studies

Delta Emin : Clusters

• There is a significant difference

between the 10% and 0.2% cuts

• Need to check what happens at

lower cut energies
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IFR
Introduction

Neutron damage on silicon devices

The silicon damage function has a

strong dependance on the energy spec-

trum therefore to obtain useful rate es-

timation we need to scale the doses to

1MeV equivalent accordingly to ASTM

E 722 - 93.

”New Snowmass Year” having 1.5 · 107 seconds.

BaBar simulation was 10 times below the
measurement: at least a factor 10 of safety factor is
likely to be taken into account

6 / 21
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IFR
Energy distributions

Different configurations

The shielding is very powerful for electrons and photons but is also a good neutron generators

Figure: Energy distribution of neutron crossing the barrel and forward endcap boundary
with log-scale

10 / 21
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IFR
Energy distributions

Different configurations I

Figure: Energy distribution of neutron crossing the final focus boundary with log-scale

11 / 21
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IFR Physics list comparison

log(final_focus_boundary.fE -.939565)/log(10)
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Neutron energy spectrum at 
the final focus boundary: High 

precision neutron in green, 
QGSP in violet

Energy distributions

Different physics lists

The hp list has a sizeable effect on the low energy neutron description.

Is the cut at ≈ 10−3MeV physical or a reconstruction artifact?

Figure: Energy distribution of neutron crossing the barrel and forward endcap boundary
with log-scale

9 / 21

Neutron energy spectrum at 
the IFR boundary: High 

precision neutron in black, 
QGSP in red
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IFR Rate distributions

Barrel Layer 0 rate Normalized to 1MeV energy

15 / 21

Conclusions

Conclusions

For a better understanding of the neutron background:

Results on neutron rate and energy distributions has been showed

The analysis must be considered a preliminary approach because of some
missing informations (MC truth), limited description of the final focus, cut at
10µs of the neutron life and complexity of the problem.

From this data it appears that neutron rate on the inner layers of the barrel is
more than one order of magnitude above the tolerable threshold for the
SiPMs without considering any safety factor.

21 / 21
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Tungsten Shield: cost & weight

In 2007 a 11 cm thick Tungsten Shield was required, 

Plansee extimated: 660k€

In the mean while:

Mike improved the final focus

Manuela and Pantaleo improved Touschek lifetime 
and carefully placed beam jaws

Now 3 cm seems adequate: 

2 Tons of Tungsten 

400k€ seems an adequate extimates given the 
volatility of tungsten prices

_______________________________________________________________________

Pos. Materiale Denominazione
Quantitativo Prezzo Prezzo unitario Valore in EUR

_______________________________________________________________________

10 D185 screen / shield
       1,000 PZ  300.000,00 EUR     1 PZ    300.000,00

Costo utensili     30.000,00
   330.000,00

- assembly w ith 9 parts
- rough guiding price
- delivery t ime:  apx. 30 w eeks

The exact design has to be discussed again (INFN / PLANSEE Lechbruck).
_______________________________________________________________________

Somma finale   330.000,00
IVA             0,00  330.000,00         0,00
_______________________________________________________________________

Ammontare finale   330.000,00 

INFN
IST.NAZ.DI FISICA NUCLEARE
Via Buonarrot i Filippo 2
I-56127 PISA  PI

PLANSEE GmbH Geschäftsführer: Robert Riedl, Alfred Troy Bankverbindung
Sitz der Gesellschaft: Lechbruck DVR-Nr. 0059251,0096334C Deutsche Bank AG, BLZ 7337 0008 Kto: 0108 7030 00
HRB 6069, Amtsgericht Kempten Steuernummer 125/116/20021 (Finanzamt Kaufbeuren) IBAN: DE50733700080108703000, SWIFT-BIC DEUTDEMM733 

A S t e p a h e a d i n T e c h n o l o g y .

Offerta
Numero/Data
20196295 / 16.01.2007

Il vostro numero del cliente
113282 / 4E

La vostra richiesta
Email / 16.01.2007

Periodo di validità
16.01.2007 f ino a 31.01.2007

Il vostro interlocutore
Alexandra Wachter
Per tutte le ns. vendite hanno validità le ns. condizioni
di vendita a Voi note. 

Indirizzo spedizione

INFN
IST.NAZ.DI FISICA NUCLEARE
Via Buonarrot i Filippo 2
I-56127 PISA

PLANSEE GmbH
Siebenbürgerstrasse 23
86983 Lechbruck am See
GERMANY
w w w .plansee.com
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Neutron shield

Sames things happens 
again and again 
(R.Musil)
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Conclusions I

DCH and EMC really do not love the “naked” option

3cm thick tungsten seems the minimum thickness needed 
for rad Bhabha shielding

I will feel more confortable allocating 6 cm for shields

IFR really do not love the “tungsten dressing” option

Neutrons moderation absorption must be cured (extra 
space around the beam line for polyethilene 20 cm ??)

SiPM local shields? 50% & 50% ?
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Conclusions II

EMC observes a non negligible running of the 
rates and multiplicities with DeltaE

IFR observes a significant discrepancy on the 
neutron energy spectrum

Next production will have smaller cut on 
DeltaE, HP option, longer timing cuts for 
neutrons (more CPU time)
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Short term To do list (Elba)

G4 Model of the latest and grethest Mike IR 
design

More accurate model of the beam line material

Optimization of the tungsten shield. Thickness 
modulation, polyethylene layer

G4 Code development (Optical DIRC)

Production of ~ 1M bunch crossing
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Backup
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