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Absorbed dose is a dose quantity which is the measure of the
energy deposited in matter by ionizing radiation per unit mass.
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Gy= [J/kg]

Samples used for estimations:

Electron-laser 16.5 GeV

Backgr

Energy deposited in sensitive volumes from Hits tree
D = Edep /M
M is the mass of sensitive volume (pad, pixel..)

To convert it to Gray, convert Edep in GeV to Joule:

Absorbed dose estimation

Absorbed dose of ionizing radiation

Common symbols D
Sl unit Gray
Other units Rad, Erg

In S| base units

J- kg‘1

The estimations are done using
1x signal + gx background

1 GeV is equal fo ~ 1.6E-10 J.

ound

1 Simulation ID Processed Location Notes
Slgnal MC particles (BX)
Oleksandr Borysov posted on 11. Feb. 2021 10:58h - last edited by Oleksandr Borysov on 05. Oct. 2021 15:17h
Background for tdr_el_01 3.2e9 213 /nfs/dust/luxe/group/MCProduction/Backgrou | Setup corresponds to commit 7671ee4c305 (hics branch) elaer_tdr_v0.1
PTarmigan V0.8.1 electron-laser setup nd/elaser/31082021_7671ee4c/list_root_7671
- eedc.txt

JETI40 (Phase 0, circularly polarized laser) —
e laser 16.5 GeV Background for tdr_el_f_01 1.12e10 7.45 /nfs/dust/luxe/group/MCProduction/Backgrou Setup corresponds to commit 7671ee4c305 (hics branch)

- electron-laser setup nd/elaser/10102021_7671ee4c_fast elaer_tdr_v0.1 with the option to stop tracking particles which hit beam

. d mni n‘ sh'a d'nn
MC # MC out Processed Location
(BX) (BX) Background for tdr_el_n_01 2.09e8 0.14 /nfs/dust/luxe/group/MCProduction/Backgrou Setup corresponds to commit b7acaa6e (hics branch) with additional
electron-laser setup nd/elaser/03112021_b7acaa6e/ob neutron absorber attached to the electron beam dump. It is made

e0gpc_0.5_g4{0- 10 10 /nfs/dust/luxe/group/MCProduction/Signal/ of borated polyethylene concrete.

9} laser/phase0/gpc/eOgpc_0.5

e0gpc_1.0_g4{0- 10 10 /nfs/dust/luxe/group/MCProduction/Signal/g4/ptarmigan-v0.8.1/e- IP magnet 0.95T,

9} laser/phase0/gpc/e0gpc_1.0 MC: eOgpc_1.0{0-9}

e0Ogpc_3.0_g4{0- 10 9 /nfs/dust/luxe/group/MCProduction/Signal/g4/ptarmigan-v0.8.1/e- IP magnet 0.95T,

9} laser/phase0/gpc/eOgpc_3.0 MC: eOgpc_3.0{0-9}

! S] gn al MC intensity = # MC out Processed Location Notes
param. (BX) (BX)
Phase1  x
N b1gpc_10.0_g4{0- 10 10 /nfs/dust/luxe/group/MCProduction/Signal/g4/ptarmigan-v0.8.1/e- G4 hics: beedd92a;
W 9 laser/phasel/gpc
€ } [phaset/gpe/ MC: b1gpc_10.0_{0-9}
elgpc_7.0_g4{0-4} 7.0 5 /nfs/dust/luxe/group/MCProduction/Signal/g4/ptarmigan-v0.8.1/e- G4 hics: 406b86e9

laser/phasel1/gpca/7.0




CAL Signal

o JETI40, 16.5GeV =3 vs =10, QGSP_BERT_HP list, updated g4 setup with

no leaking dump, shieldings, the most recent MC ptarmigan
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ECAL: phase 0 vs phase 1
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ECAL: phase 0 vs phase 1 (log scale)
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FPS Lanex Sﬂecfrome’rer

o JETI40, 16.5GeV =3 vs =10, QGSP_BERT_HP list, updated g4 setup with

no leaking dump, shieldings, the most recent MC ptarmigan
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FDS Lanex Spectrometer
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6.00E-06
1.20E-06
5.00E-06
1.00E-06
7 B.00E-07 = Sig . m sig_xi10
%  6.00E-07 Sty i 3.00E-06 :
a S+9"B § ¥ bkg_nabsorber
4.00E-07 2 00E-06
2.00E-07 L L 1.00E-06 s_9b
0.00E+00 0.00E+00
0 | 1 2
spectrometar am Spectrometer arm
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Gamma Monitor

Phase o Phase 1
Bkg w/ Bkg w/
Sig, € =3 | Bkg S+9*B nAbsorbe | S+9*B Sig, € =10 | nAbsorbe | s+9*B
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Phase 1

t, updated g4 setup with

no leaking dump, shieldings, the most recent MC ptarmigan
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Dose, Gy

Dose, Gy

Tracker
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PRI PP WP PR AL P PR PP PR PR av P e sig 1.01E-07 2 19E-05 5.38E-06
sig+9*bkg 6.10E-07  1.03E-04  1.92E-05
e Tracker W sig_xil0 m bkg_nabsorber
Phase 1 sig_oh e Tracker
1.00E-04 sig_9b_xi10 === sig_0b_xi3
1 00E-06 8.00E-05
8 6.00E-05 ' ‘ | 1.
z
1.00E-06 i )
1.00E-07 2.00E-05 L 3 ; {
°-°°E+°°\’ ORI PP RDPA D P PRPE PRV PP D PG PP PP B
i 0 1 2 3 4 5 @6 7 8 9 10 11 12 13 14 15 18 17 18 19 20 e beond
chip number

10



Y [pads]

Profiler

i Phase 1, € =10
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BSMCalo_hits_xy edep_0_distrib

40 layers,

lead-glass crystals

BSMCalo_hits_xy edep_0_distrib

Entries 4040100

BSM detector

1.00E-06

1.00E-07

Dose, Gy

1.00E-09

i

Mean 3.51e-08
Std Dev 2.721e07
[l 1 L 10
40 45
D, Gy

BSM min max average

bkg 2.96E-09 1.49E-08 5.56E-09 |
sig 1.16E-08 3.51E-08 1.69E-08 |
sig+9*bkg 3.83E-08 1.69E-07 6.69E-08 |

W sig_xil0
m bkg_wnabsorber
sig_9bkg

layer



results on absorbed dose

per BX, per sensitise detector

shielding with neutron Absorber

Phase 0, =3 Phase 1, £=10
det_name Averaged Dose Per year, Averaged Dose Per year, | Tolerable
(BERT), Gy 1077 sec, Gy (BERT), Gy 1077 sec, | dose, Gy
Gy
PDS GadOx Scintillator 1.2e-06 12 3.1e-04 3.1ed 1e8
PDS Backscatter Calorimeter 1.3e-07 1.3 1.3e-05 1.3eQ 300
IP Calorimeter 2.2e-07 / 8.7e-07 2—9 3.2e-06 — 8.5e-05 32— 850 1e6
IP Pixel tracker 7.6e-08 / 9.9e-05 0.7 — 990 6.1e-07 —1.0e-04 6 — 1000 2.7e4
PDS Profiler 6.5e-04 6.5e3 le?
BSM 3.8e-08 — 1.7e-07 04-—-2 300
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Brems Monitoring Lanex

o JETI40, 16.9 GeV &=5, Q6SP_BERT_HP list, updated 94 setup,MC ptarmigan, 1000 BX

10

10*
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ComptEl_hits_xy edep_0_distrib
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— Entries 200000
Mean 1.393e09
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pixel
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Cowm

JETI40,

.9 GeV xi=5 1000 BX

LomplEl_Nits_xXy edep_U_dISIrb

B’ron Electron Lanex

180
160 [
140 f
120 i
100 [54
80 :
60
:

20 [

ComptEl_hits_xy_edep 0_distrib

Entries 200000

Mean 2.064e-07

Std Dev 4.246e—07

detid det_name Average Max
d Dose, Dose, Gy
Gy
s ° 5000 | ComptonEl *.07e-07 1.6e-05
ComptEI_hits_xy_edep_0
Entries 2.816037e+07

1 Mean x
|

575.2

Z (GeV)

10

Averaged dose per selected
region = 7.5e-07 Gy




results on absorbed dose

det_name Sig, E=5 Bkg S+9*B
PDS GFM 4.27E-08 1.04E-08 1.37E-O7 per BX'
PDS GadOx 3.34E-07 9.19E-08 1.16E-06 g
Brem Monitor Lanex 1,;}'731]5;(_)19& O 7.71E-10 p e r s e "3 rr ls e defe cfo r
IP Calorimeter 5.76E-08| 2.99E-08, 3.26E-07
IP Pixel tracker 3.80E-06, 1.07E-05| 9.98E-05
BSM 1.09E-08 0| 1.09E-08
PDS Profiler 0.00016454 2.81E-08 1.65E-04
Phase 0, (=3 Phase 0, (=5 | Phase 1, £=10
det_name Per year, 1077 Per year, Per year, 1077 Tolerable
sec, Gy 1077 sec, Gy sec, Gy dose, Gy
PDS GadOx Scintillator 12.2 12.4 3.1ed 1e8
PDS Backscatter Calorimeter 1.3 1.4 1.3e2 300
IP Calorimeter 2 — 8.7 3.3 —7.98 32 — 850 leB
IP Pixel tracker 0.7 — 987 0.76 — 998 6 — 1000 R.7e4
PDS Profiler RE+03 6.5e3 le?
BSM 0.8 —1.45 04-—-2 300
Brems Monitor Lanex 0.02 1e8
Compton El Lanex {2 —17.5 le8




Sumwmary

- The estimations were done using 1x signal + gx background

- the signal simulation: JETI40, 16.5 GeV, xi=3 for Phase o and xi=10 for Phase 1, ~10
BX and xi=5 for Phase o, ~1000 BX, QGSP_BERT_HP list, updated g4 setup with no
leaking dump, shieldings, the most recent MC ptarmigan.

- for background: 2 BX, JETI4o0, 16.5 GeV, e-, QGSP_BERT_HP list, updated g4 setup
with no leaking dump, shielding

- for background: o0.14 BX simulation with an additional shielding to reduce the
neutron flux. the radiation analysis with and w/o that extra shielding for the detectors

The dose is tolerable for the detector types for which estimations were done
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Geometry with neutron ahsorber

Borated concrete with
polyethylene aggregate: Neutron absorber —

* Boron 1%
* PE 50%
e 170 mm layer thickness

19



results on absorbed dose

per BX, per sensitise detector

JETI40, 16.5 GeV, 3 um, Signal 1 BX, QGSP_BERT _HP list, updated g4 setup with no leaking dump, shieldings, the most

recent MC ptarmigan

+

JETI40, 16.5 GeV e- BKG 9 BX, QGSP_BERT_HP list, updated g4 setup with no leaking dump, shieldings

det_name Averaged Dose Per year, Tolerable dose, Gy
(BERT), Gy 10/7 sec,
Gy
PDS GadOx Scintillator 1.4e-06 14 1e8
PDS Backscatter Calorimeter 1.5e-07 1.5 300
IP Calorimeter Goeitie L oe 0 6-18 1e6
IP Pixel tracker 3.22E-07 / 1.07E-04 3-1000 2.7TE+04
det_name Averaged Dose Per year,
(BERT), Gy 1077 sec,
Gy
PDS GadOx Scintillator 1.2e-06 12 4
PDS Backscatter Calorimeter 1.3e-07 1.3 shielding with
heutfron
IP Calorimeter R.2e-07/8.7e-07 R-9 Absorber
IP Pixel tracker 7.6e-07 / 9.9e-05 7-990
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ECAL Signal

o JETI40, 16.9 GeV, 3 um, 9 BX, QGSP_BERT_HP list, updated g4 setup with no
leaking dump, shieldings, the most recent MC ptarmigan
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e JETI40, 16.9 GeV, BKG 2 BX,

ECAL BPkqg

QGSP_BERT _HP list, updated g4 setup with no

leaking dump, shieldings,
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ey am
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Y (pads)

FDS Lanex Spectrometer

o JETI40, 16.9 GeV, 3 um, Slanal, QGSP_BERT_HP list, updated g4 setup with no leaking dump,

shieldings, the most recent MC ptarmigan
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FDS Lanex Spectrometer

o JETI40, 16.9 GeV, e- BKG QGSP_BERT_HP list, updated g4 setup with no leaking dump,

Y (pads)

shieldings
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Tracker

o JETI40, 16.5 GeV, BKG BX, QGSP_BERT_HP list, updated g4 setup with no
leaking dump, shieldings

fracking_planes_hits_xy_edep 10_distrib
Entries 524288

5 s
tracking_p anes_hits_xyjedepj
Mean 1.158e-05

10° Std Dev 2.325e-05

10*

Tracker min max Average Bkg W/ "Ab S-Orb er

Tracker min max av
bkg, Gy 3.57E-08 1.16E-05 1.66E-06 bkg 8.43E-09 1.07E-05 1.54E-06
sig, Gy 106E-18| &.91E-06| 8.534E-07| sig 1.06E-13 3.91E-06 5.54E-07
sig+9*bkg 3.22E-07| 1.0VE-04| 157E-05| Sig+9*bkg 7.58E-08 9.87E-05 1.46E-05
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results on absorbed dose

per BX, per sensitise detector
o JETI40, 16.5 GeV 8 um, 9479 BX, standart EM physics list, IPStrong

o iJPEgMO, 16.5 GeV. 5 um, 976 BX, QGSP_BERT_HP list, updated g4 setup with no leaking dump, the most recent MC
trong

o JETI40, 16.5 GeV 3 um, 9 BX, QGSP_BERT_HP list, updated g4 setup with no leaking dump, shieldings, the most recent
MC ptarwmigan

detid det_name Averaged Dose Averaged Dose, Averaged Dose,
(BERT), Gy, TDR (BERT) Gy, CDR (EM) Gy

5000 ComptonEl o 4.88e-05 /0.002 6.23e-05 /0.003

3000-1 LysoCal 3.20e-07 7.15e-07 4.17e-07

4000-7 | eadGlass 3.77e-08 4.49e-08 7.08e-08

2000-20 | EcalSensor  5-806-09/9.14e-08 4.656-08/ 1.136-07 2.75e-08 /2.56e-07

1000-143 | TrackerSensor 1.066-13/3.91e-06 7.5e-14/1.06e-06  8.5e-08 /1.44e-06
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results on absorbed dose

per BX, per sensitise detector
JETI40, 16.9 GeV 8 um, 9479 BX, standart EM physies list

detid det_name Averaged Dose, Peryear, 1007 Radiation

Gy sec, Gy Hardness, kGy
5000 ComptonEl 6.23e-05 /0.003 6eR - 3e4 ~10"5 (Lanex)
3000-1 LysoCal 4.17e-07 4.2 ~10"5 (Lanex)
4000-7 LeadGlass 7.086-08 0.7 1 (TF101)
2000-20 EcalSensor SEas sl S U B K0le ~1000 (81
1000-143 TrackerSensor: - 188605 /1.22e:00 1115 R7 (Alpide)

JET140, 16.9 GeV 5 um, 976 BX, QGSP_BERT_HP list, updated g4 setup with no
leaking dump, the most recent MC IPStrong

det_name Averaged Dose (BERT), Gy Per year, 107 sec, Gy
IP Scintillator 4.88e-05/0.00 Bed - 2e4

PDS GadOx Scintillator 7.15e-07 7.2

PDS Backscatter Calorimeter 4-49€-08 0.5

IP Calorimeter 4.65e-08 / 1.13e-07 0.5-1

IP Pixel tracker 7.5e-14 /1.06e-06 7e-7 — 10




Detector avg. annual dose [Gy] || tolerable dose [Gy]
IP Pixel tracker 10 27-10°

[P Calorimeter 1 106

IP Scintillator 2 x 10* 10%

PDS GadOx Scintillator 10 10°

PDS LYSO Scintillator 10* 10* — 107
PDS Gamma Profiler < 107 107

PDS Backscatter Calorimeter 0.5 300

det_name Averaged Dose (BERT), Gy Per year, 107 sec, Gy
IP Scintillator 4.88e-05/0.001 5ed - Re4

PDS GadOx Scintillator 7.15e-07 7.2

PDS Backscatter Calorimeter 4-49€-08 0.5

IP Calorimeter 4.65e-08 / 1.13e-07 0.5-1

IP Pixel tracker 7.8e-14 /1.06e-06 7e-7 — 10

detid det_name Averaged Dose Averaged Dose,
(BERT), Gy Gy

5000 ComptonEl 4.88e-05 /0.002 6.23e-05 /0.003

3000-1 LysoCal 7.15e-07 4.17e-0%7

4000-7 LeadGlass 4.49e-08 7.08e-08

2000-20 EcalSensor 4.65e-08 / 1.13e-07 2.75e-08 /2.56e-07

1000-143 TrackerSensor 7.5e-14 /1.06e-06 8.5e-08 /1.44e-06




Cowm

gfon Electron Lanex

.9 GeV, 8 um, 9479 BX

ComptEl_hits_xy edep_ 0 _distrib
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FDS Lanex Spectrometer

JET140, 16.9 GeV, 8 um, 9479 BX
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