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Intro

2 [P LANEX+Cherenkov update
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¢ Some background 1nsights
¢ Tony: signals with new mesh?

¢ Sasha:
= electrontlaser G4 generation
% starting from the signal from tony w/o the beam component (status?)
% starting from beam-only generation (done part of 1 BX, right?)
¢ campaign with the beampipe 1n the FWD part?

= Arka: scrutinised study of the background for the tracker

Noam Tal Hod, WIS Nov 10 2020



N3

/A

/NS

U

\' /,

Ny

IP LANEX+Cherenkov

¢ Saw 1nconsistencies 1n the positions of the

[P LANEX+Cherenkov for the low/high-¢&

runs (using high/low-B)

High-B runs (low-¢&)

¢ e-beam will destroy the LANEX

¢ the bkg 1s too large for the Cherenkov
LOW-B runs (high-£)

* the LANEX position was not optimal

(lot’s of signal lost)

Ruth and John have introduced a slightly

mod1ﬁed geometry

% will need to be able to move the

LANEX+Cherenkov by £5 cm

should put 1n the model

We still need to think how to define the

dump to suit the two B-field value (and

maybe also different beam energies?)
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Backgrounds table

Backgrounds are collected 1n this spreadsheet
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¢ please update the numbers (thanks John, Ruth, Maryna and Arka who did already)

I
q

A B C D E F G H
N(Inclusive) per BX N(E>1 GeV) per BX M:i
system location Y e- e+ ' e- e+ Y
L1 outer e+ arm 2.55E+05 4.02E+03 4.10E+02| 9.90E-04 0.00E+00 1.84E-01
L2 inner e+ arm 6.62E+05 2.10E+04 7.74E+02| 6.00E-03 0.00E+00 1.11E+00
Tracker L2 outer e+ arm 1.89E+05 4.99E+03 3.32E+02| 3.00E-03 0.00E+00 2.31E-01
L3 innere+ arm 8.67E+05 2.56E+04 8.69E+02| 1.10E-02 0.00E+00 1.07E+00
L3 outer e+ arm 1.16E+05 5.47E+03 4.26E+02| 6.00E-03 0.00E+00 2.82E-01
L4 innere+ arm 9.03E+05 3.02E+04 1.17E+03| 1.70E-02 0.00E+00 1.03E+00
L4 outer e+ arm 6.07E+04 6.25E+03 3.32E+02| 1.10E-02 1.00E-03 3.35E-01
Calo & am
e+ arm
IP LANEX low-xi e- arm 4.00E+06 1.14E+12 3.40E+03| 3.84E+04 0.00E+00 0.00E+00
IP LANEX high-xi e- arm 3.40E+07 9.01E+06 1.38E+04| 1.46E+05 6.42E+02 0.00E+00
IP Cherenkov low-xi e- arm 1.20E+08 2.34E+07 6.73E+06 | 4.47E+05 4.61E+04 5.13E+04
IP Cherenkov high-xi e- arm 4.33E+08 1.06E+08 2.80E+07( 1.19E+07 1.31E+06 1.32E+06
e- arm

-
il

1, air ~

g+laser prod, beampipe ~

g+laser bkg ~

e+laser bkg, JETI40

v

e+laser bkg, Phasel
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https://docs.google.com/spreadsheets/d/1molt9Q-2Lw63URdPhqp7A0gHZFpEMyrQ0I1tAYnz2KY/edit?usp=sharing

Background for y+laser

Reminder: positrons signal in the IP should be at | Farticles per BX, photon+laser setup
the level of ~5 ¢*/BX v Be W e

5.00E+05 —
% FWD LANEX: 5.00E+04 +
why do we have ~10 times more electrons on 5 00E+03 -
the e+ side than positrons on the e- side? e T
% please add the photons 1
5.00E+01 —+

Tracker (mostly low-E particles) 5.00E+00 - I i

|

¢ Positrons: manageable rate at very low energies = 1.00e+00 -
% Electrons: ~manageable rate

Photons: peaking below 1 MeV, mostly flat
above that

s for a photon of 1 MeV, practically all absorption in Si is due to Compton scattering with an absorption coefficient
o~10-1 cm-l. In a 300 um thick detector, only 0.3% will interact. For 95% absorption, the detector must be 30 mm
thick. Even then, the scattered photon may still leave the absorber without further interaction, so only a fraction
of the primary photon energy remains in the detector. For full energy absorption with good efficiency the detector
would have to be made even larger.

s the absorption of 10 keV photons in Si is dominated by the photoelectric effect with 6~102 cm-!. If a detector is
300 um thick, 1.e. 6x~3, then 95% of the photons will interact in the detector. Since the range of the emitted
photoelectron is about 1 um, all of the primary energy is absorbed in the detector volume. The absorption
coefficient decreases rapidly with energy.
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——— v, Bkg, Stave 0 (1347.809 particles) ——— v, Bkg, Stave 0 (1277.291 particles)

—=a— ¢, Bkg, Stave 0 (53.187 particles) —=s— @, Bkg, Stave 0 (50.797 particles)

Particles/BX
Particles/BX

———— ¢@°, Bkg, Stave 0 (24.502 particles) ———— @, Bkg, Stave 0 (18.327 particles)

e’, Sig, Stave 0 (0.0 particles)
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Background for et+laser (JET140)

Rem}ndel’i o | Particles per BX, electron+laser setup (JETI40)
s¢ pair production signal for the IP system should be at the level e W e
of ~1 e"/BX
% Compton rates at the FWD spectrometer are much larger 1 00E+09 -
1.00E+08 -
% [P LANEX+Cherenkov: 1.00E+07
% how can it be that you see lower rates for the low-¢ (high-B) 1.00E+06 -
runs? (where the beam 1s crossing the window and the 1.00E+05
LANEX) 1.00E+04 -
% we’ve seen from John that these are very low energy particles 1.00E+03 +
1.00E+02 -
% FWD LANEX+Cherenkov: 1.00E+01 +
% why do we have ~10 times more electrons on the e+ side than =~ 1.00E+00 - , , ,
positrons on the e- side? N O\;\Q’x ,i/\o@x Of’x ,,-DQQ’X O&Q’x &Q‘Z'X O&Q’x 90 d QJ,@Q,\“?\@,@@,@J@ e+‘z’;@ e J {p‘*’
% please add the photons for LANEX & ,\QL*:\ «@l‘,\@@ /\Q{?&@ /\Q&&@ o 0:2@"‘@,@‘(20@(20@ <§O\;§V¢$O @@Q d
N N\ N

#* please add the FWD Cherenkov

\//
[\

2
S

Tracker (mostly low energy particles)

% Positrons: manageable rate? (~ 2 MeV)

% Electrons: manageable rate? (~ 2 MeV)

#* Photons: peaking below 1 MeV, mostly flat above that

% Most of 1t comes from the beam crossing the LANEX (see

later talk by Arka)

A\

——— v, Bkg, Stave 0 (476062.352 particles|

—=a— ¢, Bkg, Stave 0 (13110.026 particles)

Particles/BX
Particles/BX

. ——— , Bkg, Stave 0 (476062.357 particles}
TRKTIn e+
—=a— g, Bkg, Stave 0 (13125.802 particles)
full range
———— @°, Bkg, Stave 0 (678.376 particles)

e’, Sig, Stave 0 (1.149 particles)

———— @&, Bkg, Stave 0 (678.376 particles)

€’, Big, Stave 0 (0.0 particles)
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Background for et+laser (Phasell)

Reminder: Particles per BX, electron+laser setup (Phasell)
¢ pair production signal for the IP system should be V B B e
at the level of ~70 et+/BX 1.00E+10
% Compton rates at the FWD spectrometer are much :ggggz
larger 1.00E+07 |
1.00E+06 —+
[P LANEX+Cherenkov: we’ve seen from John that 1.00E+05 -
these are very low energy particles 123&:2: 1
1.00E+02 —+
FWD LANEX+Cherenkov: 123?2; T

% please add both

I OIS I I S S VNO \,O Q‘k‘ $+ S @ W
O @)
, & FE T T &g ) \@’ & O & <
Tracker (mostly low energy particles) < <
¢ Positrons: manageable rate? (~ 2 MeV)
pod x 10°
& Electrons: manageable rate? (~ 2 MeV) | Sl LAl - QR —
1S PhOtOIlS peaklng belOW 1 Me\/, mOStly ﬂat abOVC ) —+— &', Bkg, Stave 0 (2231672 partcles) : 102 i zoomed | &, Bkg, Stave d (2231.672 particles)
e°, Sig, Stave 0 (62.776 particles) e°, Sig, Stave 00.0 particles)
that o
Al ° . 1: 2 I
% Most of 1t comes from the beam crossing the } " m il “IW II WH“H “" |ﬂ| | mﬂ W
1074 &
LANEX (See later talk by Arka) i""é""é""%""é""éé{'e;;}o 105 0.005 0.0 0.015 0.02' 0.025 003  0.035 004 0.045 005
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Summary

% New configuration from Ruth and John looks better
% will need to make sure we can move the setup
% need to decide about the dump (maybe not urgent for the CDR?)

I

#* Bkg 1n the photon+tlaser setup

¢ looks manageable for the tracker

¢ will probably be the same for the calo

% for the FWD spectrometer 1t strongly depends on the beampipe (y/n) but the numbers look
manageable already

Al
20\

Bkg 1n the electrontlaser setups

¢ looks too high to start with for the tracker (similar for the calo?)
% can be reduced with minor changes to the setup

% Not sure 1f 1t 1s also too high for the IP LANEX+Cherenkov

¢ but 1t can be reduced with minor changes to the setup

¢ looks manageable for the FWD LANEX
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Distances 1P area
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Distances FWD area
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