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Sizes and positions of the DIRC-like fTOF detector

N. Arnaud, L. Burmistrov, A. Stocchi

Outlook

—»  FastSim and FullSim (Bruno) tools for SuperB
—» Reminder of the fTOF detector position

—» How do we get sizes of the fTOF detector
—»  Sizes of the MCP-PMT's (SL-10)

—»  Sizes of the fTOF for Annecy meeting , 15 March 2010

—»  “Problem: the number of detected photoelectrons is too small for some
tracks”.

—»  “Magnetic field issue for the PMTs”

—» New geometry. Work is in progress.

—»  Time tible

—® Appendix, BaBar drawings, envelop for fTOF in Bruno
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FastSim and FullSim (Bruno) tools for SuperB

FastSim — is very fast parametrical montecarlo simulation of the SuperB detector. Main
goal of this tool is to optimize detector. Figure of merit fo the optimization is list of
Golden channels.

FullSim (Bruno) — detail Geant4 simulation of the SuperB detector. Mail goal is to
estimate background, so we need to know precise distribution of the material.

Geometry description within FastSim is very rough. So we use numbers from Bruno
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Baseline geometry of the fTOF detector

Main conditions and restriction for the system
—»  Small amount of material in front of the fwd EMC

—»  Detector should be compact

Reminder
] SuperB detector in FastSim
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How do we get sizes of the fTOF detector

Delta z

Parameters of the envelop for fTOF
— » detectro in FullSim (Bruno). See
appendix for more details

Parameters which we need
to get sizes of the detector

—» Delta z

—»  Rmax

—» Number of sectors
—» Gap between sectors

v

45.1cm

Quartz sector

absorber




Sizes of the PMT's
arXiv:0803.0594v1 Target structure

e

f P (22(effective area),
g 27.5mm

Dimension of each channel is
2.2cm x 0.55cm x 0.12cm

(Sensitive surface correspond to the
readout channel)

We can put 9 PMT's

SPECIFICATIONS

GENERAL
Parameters Ratings Units
Spectral Response 300 to 330 nm
Wavelength of Maximum Response 430 A
. Material Borosilicate Glass
Input Window
fpt neow Thickness 1.5 mim
Material Multialkali
Photocathode
otocatiiode Minimum Effective Area 22 x 22 fmim
Microchannel Plate { MCP ) Construction 2 Stages
Anode Pfl[[ﬂl."[l Lmr'df 1:{1
04/02/10 Size (each ch) 22 x 5.275 mim
Mechanical Size ({ H x W x L ) 275 x 275 x 15.6 fmim
In total 9x4 = 36 channels




Problem of low humber of the collected photo electrons

When particle hit the detector we will not collect all light.
Just 10% of the photons give photoelectrons. Tilting of
the detector will help to collect more photons.

Old geometry New geometry PMT's

outer @/

Quartz sector

We have to put PMT's on the top , because Cerenkov light will fly in cone
around track so mostly in the up direction
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Problems of the magnetic field

New geometry

[

Magnetic field 1.5 tesla
>

> Bad position of the PMT's

>

As you can see angle between magnetic field and PMT's is 90.0 deg this is very
bad, for PMT we will not be able to work at hight gain.

Magnetic field 1.5 tesla
>

> Good position of the PMT's

>
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Time table

> fTOF geometry have to be fixed by the end of April to prepare the Elba meeting

R Elba meeting 31/05->04/06

. Following meeting mid September. Decision about the forward PID should
have been taken by then
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Forward PID infos EMC infos BaBar

2359

1555 2295 External
Support

Ideal position of
the Fwd TOF
1375 68 This is BaBar
\ configuration
/
Interaction Point i 197 551}:22233.
1)
with BaBar angle 15.8°
geometrical configuration angle 0.2758 rad
coverage of the (36.7 cm shifted) cos 0.962
Forward PID is 11° boost 0.00 3.5% Suberd 2)
6.1% from 180° boost 0.28 5.7% ng:; angle 26.8°
boost 0.56 8.9% angle 0.4677 rad
cos 0.893 3

In FastSim Fwd TOF have less angle coverage. See below
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Appendix (FullSim borrowing )
0 Eugeni | — major Brun

This drawings were produced by Eugenio Paoloni
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Time of flight envelope
Scale 1/10 (printed on A3 paper)
January 2010
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