Friday, March 19, 2010



Talk outline

Big Monte Carlo Production:
0.8 million bunch crossings

Results
Cross checks

Next steps




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 Cendi,
Chih-hsiang Cheng
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Beam line model

o Mike P4 model. Her @ 7 GeV, s @ (10.58 GeV)?
e Magnetic model: PMs, QD0, QF1

e Material model: shields (3cm thick), Imm thick
stainless steel beam pipe, QDO coils

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

o If is not written here, then it is not simulated.

Friday, March 19, 2010



filing

pDro

Bruno

/

IMOonc

Andrea Di

1595 .25 Y%

EN134.55 Y%

G4TrackingManager::ProcessOneTrack(G4Tracks*)

G4SteppingManager::Steppingl()

% 8T F m
115UDD JopangdeH: i d3H1D)e IR0 puUyALYlelBIHIES B ol Bine Ny D

% 9551 (+x2ed po)dais|Emules: usbeueyb _anmuﬂmqm

(r915u00 A0IsIH3|geYoNoLyD /91sU0d JoleacdsHi d3HTD

production,
MCTruth
processing

Hit

W I8'ZC 1 F el Fo)iod

o e e | | el B SR P D) 000 | I s .._|

(915

"ol
uo2 daisyo "FISUCD HIRILED daigisodi ssa004d aqm.,.h....

" aN018 u._umL._.qw_

= (jewn|gryeasAyd
130l ddeisyo |

A

“:_n_ﬂn_mumumcu""mctmﬂmumm_u:_zi}qu mmon_thmCm_}qU o A

% 00'9_3 m m

(joog ‘g <a|geyznoln [ o O =

PO =8|pUEHPEIUNGD _ 0 n m

mu_:_m._m“_.m.ﬁ_qu rlsU0D N . % LT 1 :u_um._._. e.._ |_U<

Jo3asnEdaH: dIHTD r91sUOD w slepdniideisyD | g _ m
Jopanedan: d3H1D)8|pueH .w e e R mm
a|gqeyanoLalepdnpuyiuiod | = % ITZ 3 ==
[eqojDaeacT:ioiebinen o | 5 (misuod days | E B
% 66 L1 Fo "gIsUoI yoel (5 2
(/935U02 da3SEo 79IsU0d el | po)yoadaisisod | T m

rojiogdaisisodiuonieuodsuel v | ss3000dWIINARFD m i

Y FE'GT A

(paubisun)diasdasonu)izbeuebuiddsisyo 3

xovz 1 (+ds1s

Gdste, .,

%% 90T [N
z1epd

()2edL ;
ndeisyo

e TE'2C_1
(#3suDD dai5tD)
uoniowbuiddslsiasn
U =uoiloybuiddais
Jasnpo=Bbulaals
uolayounlg

L [1.82%

(#*I0ISIH3|gEYINoL
¥9 ‘*d21S7D)5UH
5522014 10138180]
|EUDIIUNIIYNINED

7O)IH::10128130
BAIISUSSARD

"G GdSISBUSHY |

nuoieyodsuel

D ]

% 25 0Z A ()sooidyogdaisisodayonuliiabeuepnbuiddaisyo
- L _ _
™|
w 5
= I o
= 1 0 m_n_:un r515U0D L @ 1 ﬁ £
1 Joearo)pbust| E 02 5§ |5
L uonoelaulEasAyd | & % m - m e |
1eodeisisod | > v ¢ 25 2|
nssadouduwantD | o S EE E Y O
Y EEEL T [+UDIUpUOD
82J04FD 3|QROp rFISU0D HIBIL D TIdDde1SIs0dis58000dARD
m 9% 09'E («U013228[25T1dO |
m m ¥ ‘/FB|qnop ‘@|gqnop ‘B|gqnop "31suod Hoellyo)yibuaT
g o uolzeladeasiydieodsisbuopy: Bunanesse|diyninaro
B[ 8 e e o ol s s s [ [ ]
= _ ca || ODnUOIEBIABR | roonuoiEBIAER [r«rmﬂ i
.m, M [EHOAFD [ELLLIGN S _ ._|_. |==ag
m % 09'S3 (z=|qnop
_ ‘B|qnop “r/33sund JolancdaHiidIHTD isuUoD a
Jopancdan: 43410 deiseindwo i uoiebinen o

G4SteppingManager::DefinePhysicalStepLength()

GdVProcess::AlongStepGPIL(G4Track consté&, double, double

GPILSelection®)

eleblia/ J0L ewoy NANI - suowis IQ ealpuyAdauuy LTE00TOZ

G4Transportation::AlongStepGetPhysicalinteractionLength(G4Track
const&, double, double, double&:, G4GPILSelection*)
G4PropagatorinField::ComputeStep(G4FieldTrackeé:,

double, double&:, GavPhysicalvolume*)

ga|gnop JoapasdaH dIHTY
“J033pedeHdIHTD)PIoYD
17Esi3IU) n_m_”_c:Emmmuanu

Fiel...

L_118.49 %

GAChordrinder:;:AdvanceChordLlimited(G
4FieldTrack&:, doukle, double, CLHEP::

Hep3vector, double)

G-'ll

%
B
F
F
%

GdField
Track::...

cie B

112.31 %

= ;IF

C111.01

G4Magint_Driver;:QuickAdvance

(GaFieldTrack&, double const*,
double, double&:, double&:)

G4cChordFinder:FindMextChord(G4
FieldTrack consté&:, double, G4Field

Tracké:, double&, double, double*,
CLHEF::Hep3vector, double)

EstimatelntersectionPoint...

GamMultiLevelLocator::

B

%90 T ||
()oedLaiepdn
ndeisyo

L_12.22 % | G4ProcessManager: EndTracking

A

G4UniversalFluctuation::Sample
Fluctuations(G4Material const*, G4

G4ProcessManager::StartTracking(G4Track*)

Friday, March 19, 2010



Bruno: profiling

» Most of the processing time goes into G4 internals

(physics

, geometry, magnetic field)

> Bruno's overhead is limited to ~5%

> Basica
> Remar

ly only hit production and MCTruth recording

kable, but to be checked with different events

» This can mean three things

» We are not adding much to the basic G4 functionality

(true)

» What we are adding, we are adding carefully (probably

true)

» The physics part (production cuts) Is not optimized yet,
l.e. Its fraction iIs somewhat overestimated, i.e. Bruno's

Impact

IS underestimated (true)
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Production

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

o Jobs babies sitting made by Luca and
Armando was exquisite




Simulated process

» 3 sets generated with running cut off parameters:

e oeer (rnle) TS
E’Y

AE = >0 (0 — 00)
Ebeam

AE € {100/0, 5%, 0.20/0}

* 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
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A look at the far tails
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Rad Bhabha losses @ 1P
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SVT (Riccardo Cenci)

SVT Layer Cluster rate  Pixel rate
(kHz/cm?)  (kHz/cm?)

Layer 2 38 71
Layer 3 15 28
Layer 4 3.4 5.4
Layer 5 2.1 3.4

Layer |-5 seems ok

Layer O overestimated by
the poor approximation
adopted for the B; field
inside the beam line
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DCH * Unshielded (more a test than a real option)
—QOccupancy up t3141%

Hits distribution (z coordinate)

really not feasible

* Note: those are Geant4 hits

»Z distribution confirms that most part of the hits 1s coming
from the endplates

Dch Hits vs z from e+/e- (per DagTime)
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DCH: Riccardo Cenci (work in Erogress)

Occupancy
*Higher stat, total occupancy: 2.5% with RMS ~0.6%

*New results not exactly compatible with old ones

*Again stereo layers does not make so much difference
for bkg, less than 0.5%

—Maybe related to step size issue

| Dch Occupancy for each layer
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DIRC: Doug Roberts

Track and Optical Photon Simulation

DIRC GDML model putin
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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fTOFR: L eonid Burmistrov, Ganna Dolinskaga

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

Cerenkov threshold for electrons
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E_M; Stefano Germani
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Clusters
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Bkg Cluster multiglici‘cﬂ

Clusters vs Ecut

-k
o

A
|

Clusters per Xtal Integration Time

-t
=]

NS SRSRSNSR: S SSNSOS S S SNSRI ST S S

20 40 60 80 100 120 140 160 180 200
Cluster Energy Cut [MeV]

[f 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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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.
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5. Concluzion

:"';l'l.'ll || ?‘-'|i|||||| |"|_-\.-'!|I-:'|.['I'I |I|H'|- ||:|.'l.'|' |-|'\-|'|| -|':l;|l-\.-'\-||| Lo &E TS s Oeutrcn
flux integrating wp to o total fuesce of 7.32= 10"0, fom®. Their performance
were for the first time studbed before, during and after the irradiation thanks to
the wee of a conteolled peutron source (the EXEA FNG). The drawn current=
were found to Erease Ipr b factor 30 while the dagk conmta |||:-'|-."||H| NIl
detectlon eficlency measured with cosmlbe pays, drop from above 55% to aronnd
5%, From the measurements shown we conclisde that Silicon Ploto- Mulikplicrs
performance would start deteriorating after an readintbon of few 100, me. A
dlexlicated experiment at so lvw eates is being planned inosder to better quanthly
the bhreak-down Buenc

From arXiv:1002.3480v1

@ "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
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IFR

Different configurations

The shielding is very powerful for electrons and photons but is also a good neutron generators
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Figure: Energy distribution of neutron crossing the barrel and forward endcap boundary
with log-scale
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IFR

Different configurations |
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Figure: Energy distribution of neutron crossing the final focus boundary with log-scale
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IFR Phﬂsics list ComEarison
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IFR

Barrel Layer O rate Normalized to 1MeV energy

Bamel 1 Layerd - 1Y | Bamel 2 Layert- 1Y | Bamel3 Layerti - 1bsy |
FHziom®2

Hz'emi®2

i

@ From th|s data it appears that neutron rate on the inner layers of the barrel is

more

an ‘one ora er o magnii ‘ude aove the tolerable threshold for the

-v——-n-i» *"“‘"“"’3""“““““"’*"‘
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Tungsten Shield: cost & weight

In 2007 a | | cm thick Tungsten Shield was required,

PLANSEE GmbH
Siebenburgerstrasse 23

Plansee extimated: 660k€ 86983 Lechbruck am See A Step aheadin Technoiogy. IPLANSEE

www.plansee.com

In the mean while: o Offerta
IST.NAZ.DI FISICA NUCLEARE Numero/Datagh”
4 : Via Buonarroti Filippo 2 2019629_/ 16.01.2007 F
Mike improved the final focus | 127 Psa » I vostro minfheg gl clierig?

Manuela and Pantaleo improved Touschek lifetime
and carefully placed beam jaws

Now 3 cm seems adequate:

150 \
2 Tons of Tungsten 125 fory

100 ,‘ ',..
400k€ seems an adequate extimates given the
VOIatIIIty Of tungSten Prlces (I)&joloi-'niill - llsi'.Tlii: - llﬁ';-uiill 1990
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SSC-N-545
14 September 1988

Neutron shield

Reduction of the Neutron Albedo Flux
in the Vertex Detector Region of a Generic SSC Detector

T. A. Gabriel and R. A. Lillie
QOak Ridge National Laboratory, Oak Ridge TN 37830
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Fig. 1. Geometry of the generic SSC detector.
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Fig. 3. Reduction in the neutron flux due to various thicknesses of polyethylene.
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Conclusions |

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

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

o [ will feel more confortable allocating 6 cm for shields
o IFR really do not love the “tungsten dressing” option

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

e SiPM local shields? 50% & 50% ?
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Conclusions I

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

o [FR observes a significant discrepancy on the
neutron energy spectrum

o Next production will have smaller cut on
DeltaE, HP option, longer timing cuts for
neutrons (more CPU time)




Short term To do list (Elba)

» G4 Model of the latest and grethest Mike IR
design

» More accurate model of the beam line material

o Optimization of the tungsten shield. Thickness
modulation, polyethylene layer

» G4 Code development (Optical DIRC)

Production of ~ 1M bunch crossing
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Small Angle Radiative Bhabha Scattering
in the No-recoil Approximation

G.Pancheri
INFN,Laboratori Nazionali di Frascati, 100044, Frascati (Rome), Italy

Abstract

A simple analytical formula is derived for the total rate of small angle radiative
Bhabha scattering, using the no-recoil approximation. This expression illustrates
how radiative processes soften the forward angle singularity so that the cross-section
for all electrons which have radiated an energy larger that a given amount AF, is
only logarithmically divergent as m. — 0.
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the integrated cross-section takes the form

32a teda s 1—x
507055 2
R Dare 7o ?log (mg 7 ) L
with zg = %. Retaining only the leading logarithmic contribution, one then gets
64 E 16 E
orp N —rolog(17)leg(2y) = SmrgBelog( ) (19)
with I
o
Be = —log(2y)

.
and v = E'/m.. The LLO expression just obtained coincides with the one from ref. |2, 3],
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