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MC Simulation

« Beam-laser simulation run with -v0.11

« Referenced input file from NAF-LUXE
/nfs/dust/luxe/group/MCProduction/Signal/ptarmigan-v0.11/elaser/phasel/npod

10 BXs simulated for phase-1

« Data available in ETP at /ceph/rquishpe/luxe/npod/ptarmigan-v0.11/phasel

« We stored 10 MC separate files for 1BX, hence there is a factor 10 that needs to be considered for the

normalization in the g4 simulations analysis
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https://github.com/tgblackburn/ptarmigan
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* The initial goal is to reproduce NPOD |
pheno paper results with the new G4 i B i
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* For the NPOD pheno paper 2BX of a
1m Tungsten dump was simulated
* Dummy dump
* Physics list: OGSP BERT
* Medium: vacuum
e Distance from dump to BSM calo = 2.5m

npe.

Particles arriving at the detector per BX
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https://journals.aps.org/prd/pdf/10.1103/PhysRevD.106.115034
https://journals.aps.org/prd/pdf/10.1103/PhysRevD.106.115034
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Cylindrical air insert on front side: L=15cm, D=48.26mm

Air insert is needed to efficiently absorb the back scattered
particles to reduce background

Air insert not in NPOD pheno paper
Dump: Tungsten, L=1m, R=30cm

Simulated 1BX
*  Physics list: Q0GSP_BERT HP
e Medium: air

detid==9000
sqrt (x*x+y*y)<1000.0
abs (z-17130.0)<0.1 (frontside of the detector)
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Unexpected strong presence of low-E particles at the beginning
of the dump. Disagrees with the pheno paper studies
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NPOD background studies — no air insert
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* Dump: Tungsten, L=1m, R=30cm
c 3
° i Y = o F
* Physics list: OGSP_ BERT S o L
+ Medium: Galactic g |
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e Other configurations and materials here E
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e vtxz>13630.0 && vtxz< 14630.0
Strong presence of low-E persists

* sgrt(vtxx*vtxx+vtxy*vtxy)<1000.0
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https://indico.desy.de/event/38091/contributions/138606/attachments/80185/104702/NPODstatus190223.pdf

Possible origin of low-E particles: ST
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Second backscattering Noam's slides

Tracks-tree-based Event display from one of Raquels files

* photons produced very close to | | \\\é'
i i e nu_e bar 2 1002 w A ) o
the beginning of the dump, - aCime b E sz | e

backscattered to the negative z Cre-2.1002s PO 1D

direction S dammn2102»
 then re-scattered from other Qnevton 21002 e

materials, e.g. the backscattering

calo (wasn’t in the pheno paper) to

the positive z direction

 intermediate steps are not Suggested crosschecks to validate pheno paper:
recorded in the Tracks tree so it * Apply a cut to the z-vertex aiming particles produced in the dump, e.g.
appears as if the photons travel in sz fdump Lront endi Locm,

* Look at the number of secondaries of all photons produced in the dump
as a rough proxy to the number of interactions and require that these
photons have zero or at most 1 secondaries

* Aflag status has been added to Tracks tree, e.g.:

* status==0 particlesthat escaped the dump through the front plane
* status==6 particles that escaped from the side

the dump to the detector, which is
not the case

Raquel Quishpe (raquel.quishpe@kit.edu)



NPOD background studies — no air insert SXIT
* Dump: Tungsten, L=1m, R=30cm £ = 3
. @ Photons 3 10k Neutrons
* Simulated 20%BX 3 s
*  Physics list: 0GSP_BERT 50 f 5 10° ¢
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. sqrt (vExx*vtxxtvtxy*vtxy)<1000.0 After applying suggested cut at vtxz>(dump_front_end+10cm)
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* Dump: Tungsten, L=1m, R=30cm
) £ £ 10°F == photons | wuxewnpop ]
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Simulation with flag status

Neutrons

vixz[mm] Photons . vixz[mm]
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« Acutin vtxz>(dump_front_end + 10cm) is not enough for neutrons
Most of the particles remaining correspond to particles that scaped from the side (status==6)
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Comments

e Excluding “second backscattered” particles (status==0) remove a
significant amount of low-E particles, and results are compatible with
the ones from the NPOD pheno paper

* It was suggested to implement a cut of 10cm from the dump front-
end. The cut reduces low-E particles, but it is not enough

* Further analysis show that most of the particles remaining after cuts
correspond to particles that escaped from the side
* How do we constraint this? ToDo: Dump enclosed in concrete wall

Raquel Quishpe (raquel.quishpe@kit.edu) 10
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Backup
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Comparison of different dump materials SKIT
and length

Photons energy spectra

» Distance from dump to detector = 100cm
 Dump radius = 10cm
* Dump material W, Pb
« 10% BX
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Photons z-vertez distribution

» Distance from dump to detector = 100cm
* Dump radius = 10cm
* Dump material W, Pb

+ 10% BX
£ 108 £ 10° g c 10°¢
Q E® 8 :5“0 Q :'.o.
2 o Dump length = 100cm @ B Dump length = 50cm 2 L Dump length = 30cm
S 107k, o 10E " S O0E Y T,
= E® e < F .o. = - * o,
N A A S O SN
100 F 10°F . .°\,~ 10° .°. \
E ¢ .o i .. ss E .o \
105 -— o.'.. '0. L 105 :_ o.s \\ p [ o... )
E %, e : Sooey_ 10° | -~ <
, % K - v\-\-.,h. e W o - ; M. ) o
i Y, 5 oy . s e ... X TN e 0
10° F "> o, '3’.".0’ "’ 10° F 9 Y i N L
: ‘o4 M : M?m 10* i
_||||l|||||||||||||||1|||+]1|||]1||||11‘l|ﬂ”*”j|’+ o L by by by by g b a1 Eo b b b b b by Loy by gy
500 600 700 800 900 1000 1100 1200 1300 1400 1500 500 600 700 800 900 1000 1100 1200 1300 1400 1500 500 600 700 800 900 1000 1100 1200 1300 1400 1500
Vertex z position [mm] Vertex z position [mm] Vertex z position [mm]

Raquel Quishpe (raquel.quishpe@kit.edu)



SKIT

Neutrons energy spectra

» Distance from dump to detector = 100cm
* Dump radius = 10cm
* Dump material W, Pb
« 10% BX
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Neutrons z-vertex distribution

Distance from dump to detector = 100cm
Dump radius = 10cm

Dump material W, Pb

10% BX
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