Background Issues

S.Uno, KEK
97/Jan/23

1. IR design

2. Synchrotorn Radiation Background

3. Particle Background



IR design from the viewpoint of the beam
background

No bending magnets

No off-center Q magnets
for both incoming beams

No strong synchrotron radiation sources
No strong seep magnets

Beam background 1s less severe.

Large horizontal beam size at QC2 may cause
some troubles.
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2. Synchrotron Radiation Background

2-1 SR photons from QCS and QCI
Go through without hitting Mask-A and
the beam pipe near the IP.

2-2 SR photons from other Q magnets

Mask-A itercepts the photons from
hitting the beam pipe, directly.

Tip-scattering on the edge of Mask-A

may be problem for SR photons from
QC2.

No problem( EGS4 Simulation )

Critical energy for other magnets i1s
small enough. SR photons can easily

absorbed by Mask-A.



Critial Energy(HER)

Critical Energy(KeV)

Magnet | Horizontal Vertical
at © = 100, | at y = 300,

QCS 5.4 12.4
QC1 7.0 8.0
QC2 1.9 1.2
QC3 0.2 0.5

QC4 99 0.5




Critial Energy(LER)

Critical Energy(KKeV)

Magnet | Horizontal Vertical

at z = 100, | at y = 300,

QCS 0.95 2.03
QC2 0.62 0.14
QC3 0.31 0.05

QC4 | 0.22 0.07
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2-3 SR photons from bending magnets
arc section and local correction

Weak magnets are installed for the last
bending( ke < 1 keV ).



3. Particle Background

Physics process

Bremsstralung . Energy change
Coulomb scattering : Angle change

Decay turtle swims particles upto the entrance
of QCS.

GEANT simulates QCS, solenoid and
detector.
Assumption

Vacuum Pressure : 1 ntorr

Full current ( I (LER) = 2.6A
[ (HER) = 1.1A)

1 year = 1()‘7 sec

\w -
100 fb /year
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Hit rates for Particle Background

Process | Hit Rates(MHz)

et Brems. | 0.26
et Coul. 0.19
e~ Brems. 0.44

e~ Coul. 0.05




Trigger rate
Hit rate ~ 1MHz

TOF+TSC
Two hits ~ 10 kHz ( <70 kHz )

Charged tracks m CDC
Pt > 0.2 GeV/c
Two tracks ~200 Hz

1Z]< 10cm ~20 Hz ( <500 Hz )
using CDC Z-trigger and
SVD Z-trigger
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Radiation dose on Csl calorimeter

A few MeV photons can reach Csl.

Radiation dose
~ 5 rad/year for Barrel
~50 rad/year for Endcap

Radiation hardness of Csl

~10% light loss at 1000 rad
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Average Radiation Dose on SVD

layer number

Radiation dose(Krad/year)

1 6.2+ 1.1
2 6.1 +:0.9
3 3.44+0.6
4 3.04+0.1
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Radiation Hardness of SVD

20 krad ~ : No problem
50 krad . S/N radio becomes worse
( factor two ).
It 1s still usefull.

R&D of rad-hard chips already started.

We hope rad-hard chips will be available
in a few years after the first experiment.
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Beam Pipe

0.5mm'Be + 2mm'He + 0.5mm Be
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Summary

Synchrotron radiation background is no
problem due to small critical energy.

Radiation dose on Csl 1s small enough.

Radiation dose on SVD 1is tolerable.
Better vacuum pressure 1s welcome.
R&D of rad-hard chips is necessary.



