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Ultra Short Summary of 2021 4 = Qof
« Robust PID of a and y particle from “H Am

« Measure reciprocal scattering with 2 of >4l Am sources.

* On-call shift for ITS2 on ALICE-Commissioning 2021

* M.S Defense (15 Dec. 2021)

Thesis Title: Study on Reciprocal Scattering of Low Energy Alpha Source Using
Silicon Pixel Detector
Referee: Prof.Dr. Sanghoon Lim, Prof.Dr. Minjung Kweon, Prof.Dr. In-Kwon Yoo
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Tri- Nuclear Coliision Elastic Scattering
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1) K. Bugaev and O. Vitiuk
2) USQCD

Penetration depth of 5.486MeV « particle in materials 3)

KoALICE National Workshop 2021 | Study on Reciprocal Scattering | 2022.01.05 | MINJAE ISAAC KWON 3/16

3) M. Berger, J. Coursey, M. Zucker, and J. Chang



Heavy lon Physics Experiment

3 Particle Elastic Scattering in REAL WORLD
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3 particle exp. A target exp. B target exp. Reciprocal exp.
. Detector === Thin filmtarget = ==m = : Thin film target
B : Source — : Particle Direction
Mesurement?

Hitmap of alpha particle
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Reciprocal Scattering
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Radioactive Source

» A part of three particle elastic scattering.
» Experiment of measurement of overlapping.
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Heavy lon Physics Experiment

Robust PID low E o and y on SPD
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Motivation

 Measurement of characteristics of signal from >4l Am is needed.
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Result
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class 3

class 1 class 1: class 2! class 3 . —
. 32

=
@
ON
-
2

S

- hixel

QO

=

—— now_9mm (Entries=155029)

C . —_— Meanx 0.1714 L n H
[ 0 I -3 5 6
6 | x ci Meany 0.3143
Std 28

c
i)

—— now_14mm (Entries=139125)

10* ies=
—— now_19mm (Entries=108381)

now_24mm (Entries=56834)

now_29mm (Entries=8473)

10°

—— now_34mm (Entries=5577)

G
'_l
&w (2] -L N o N » (o] o]

pedestal (Entries=2727)

&%IIICI»IIILIIIIIIIIIITIITII

|

102

Unsymmetrical Clusters
— 2 or more cluster generated nearby.

™

LI

0 10 20 3 40 50 60 70 80 .90 | 100
6 3 # of pixel in a pixel cluster

Histogram of # of Pixels in a cluster
(Each color: different distance d)

10

=
—
——

class 2 | M |

10

o

KoALICE National Workshop 2021 | Study on Reciprocal Scattering | 2022.01.05 | MINJAE ISAAC KWON
1) Minjae Kwon. (2021). Isaac-Kwon/qupid



Pusan National University

Result
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No shape different but entries
— No effect on char. of signals
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Heavy lon Physics Experiment

Measurement of reciprocal scattering
with 2 of °*! Am sources.
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Constructing Experiment

e VVacuum chambre

To prevent interaction with air for o

1013mbar — 7mbar in 5 min.

Includes data, power Feedthoughes.

ollimating Stand

2 Sources can be attached with 45 deg of

interfering angle

Each parts of stand are name

"B"

Can be rotated on the interaction center

d aS "A",

d : Distance from interaction center to

detector

xperiment Monitoring System
Remote control and monitoring

Operating on TMUX
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Every 2.0s: Lls -alht ~/data/ | head -nl0 && echo && df -h . Fri Oct 29 17:15:12 2021 |kvery 2.0s: tail -n 20 vacuumlog_20211025_180910.log Fri Oct 29 17:15:54 2021
total 170G 2021-10-29-17:15:48.500469 7.0900E+00
drwx------ . 24 hipex hipex 4.0K Oct 29 17:14 .. 2021-10-29-17:15:48.795807 7.1000E+00
-rw-r--r--. 1 hipex hipex 96M Oct 29 17:06 scan_cont_211029_165613.root 2021-10-29-17:15:49.092796 7.0900E+00
drwxr-xr-x. 6 hipex hipex 128K Oct 29 17:06 . 2021-10-29-17:15:49.388690 7.0900E+00
-rw-r--r--. 1 hipex hipex 102M Oct 29 16:56 scan_cont_211029_164601.root 2021-10-29-17:15:49.684688 7.0900E+00
-rw-r--r--. 1 hipex hipex 103M Oct 29 16:45 scan_cont_211029_163549.root 2021-10-29-17:15:49.981151 7.0900E+00
-rw-r--r--. 1 hipex hipex 94M Oct 29 16:35 scan_cont_211029_162537.root 2021-10-29-17:15:50.277015 7.0900E+00

1 hipex hipex 121IM Oct 29 16:25 scan_cont_211029_161525.root 2021-10-29-17:15:50.572945 7.0900E+00 xI_—ll_ AF L HO

1 hipex hipex 92M Oct 29 16:15 scan_cont_211029_160513.root 2021-10-29-17:15:50.869263 7.0900E+00 —o oxl' 'I'—'I
-rw-r--r--. 1 hipex hipex 106M Oct 29 16:05 scan_cont_211029_155501.root 2021-10-29-17:15:51.165400 7.0900E+00 7|°|. %iil_
-rw-r--r--. 1 hipex hipex 96M Oct 29 15:54 scan_cont_211029_154449.root I:_“oIE_l HI‘OI 232 2021-10-29-17:15:51.461501 7.0900E+00 H oS
-rw-r--r--. 1 hipex hipex 88M Oct 29 15:44 scan_cont_211029_153437.root =2 3= 2021-10-29-17:15:51.757944 7.0900E+00
-rw-r--r--. 1 hipex hipex 105M Oct 29 15:34 scan_cont_211029_152425.root 2021-10-29-17:15:52.053703 7.0900E+00
-rw-r--r 1 hipex hipex 111M Oct 29 15:24 scan_cont_211029_151413.root 2021-10-29-17:15:52.349792 7.0900E+00
-rw-r--r--. 1 hipex hipex 103M Oct 29 15:14 scan_cont_211029_150401.root 2021-10-29-17:15:52.646281 7.0900E+00
-rw-r--r--. 1 hipex hipex 119M Oct 29 15:03 scan_cont_211029_145349.root 2021-10-29-17:15:52.942051 7.0900E+00
-rw-r--r--. 1 hipex hipex 110M Oct 29 14:53 scan_cont_211029_144337.root 2021-10-29-17:15:53.238036 7.0900E+00
-rw-r--r--. 1 hipex hipex 117M Oct 29 14:43 scan_cont_211029_143324.root 2021-10-29-17:15:53.533883 7.0900E+00
-rw-r--r--. 1 hipex hipex 99M Oct 29 14:33 scan_cont_211029_142312.root 2021-10-29-17:15:53.830727 7.0900E+00
-rw-r--r--. 1 hipex hipex 94M Oct 29 14:23 scan_cont_211029_141300.root 2021-10-29-17:15:54.126701 7.0900E+00
Filesystem Size Used Avail Use% Mounted on I_Ix}. 7t Q-Et%iil‘
/dev/mapper/cc-home 407G 207G 200G 51% /home O OL- oo L©o©
CreateHisto: generated map with 1 elements
Chip Id @, token = 1, previous = @ 1[Il 7.3%] Tasks: B thr; running
Board @, found 1 enabled chips 2 [l 3.3%] Load average: 0.04 0.15
ENabling receiver 3 3 [ 2.1%] Uptime:
MOSAIC ResetReceiver : reset the TranReceiver n.@ 4 LI 7.9%] 1=, o
MOSAIC ResetReceiver : reset the TranReceiver n.1 MemCITELETIEEETTTT 1 AE%I 7|7|9-| xl".';'l (CPU I}IIEEI)
MOSAIC ResetReceiver : reset the TranReceiver n.2 Swplll 244M/7.87G] AI'R %1;" ’
MOSAIC ResetReceiver : reset the TranReceiver n.3 o —o
MOSAIC ResetReceiver : reset the TranReceiver n.4 Al 313
MOSAIC ResetReceiver : reset the TranReceiver n.5 =2 ?_1-'%!' hipex 20 0@ 601IM 223M 52548 S 18.2 2.9 1:33.23 ./test_myscan -c ./Data/Config/9/Config_myscan
MOSAIC ResetReceiver : reset the TranReceiver n.6 hipex 20 @ 601M 223M 52548 S 16.1 2.9 1:16.14 ./test_myscan -c ./Data/Config/9/Config_myscan
MOSAIC ResetReceiver : reset the TranReceiver n.7 hipex 20 @ 601M 223M 52548 S 2.7 2.9 0:16.85 ./test_myscan -c ./Data/Config/9/Config_myscan
MOSAIC ResetReceiver : reset the TranReceiver n.8 hipex 20 0@ 120M 2820 888 R 2.0 0.0 20h32:58 htop
MOSAIC ResetReceiver : reset the TranReceiver n.9 hipex 20 @ 120M 2312 1152 R 1.3 .0 14h46:41 htop
Saved the conditions hipex 20 @ 3235M 311M 94324 S 0.7 4.0 0:33.38 /usr/lib64/firefox/firefox
Warning (TScanAnalysis::CreateResult): hic list is empty, doing nothing hipex 20 @ 721M 20764 1716 S 0.0 0.3 2h46:02 /usr/libexec/gsd-color
[ 48(@), 676, 25 ] is now masked : "48 676 25"
TEventTaking: :ConfigureMaskFile - total 1 pixels are masked root 20 0 90608 32 0sS 0.0 0.0 .07 /sbin/rngd -f
TEventTaking: :ApplyMask - Starting Mask hipex 20 0 31984 10792 788 S 0.0 0.1 .94 tmux new-session -s exp
TEventTaking: :ApplyMask - Mapping pixels for each chips @ hipex 20 @ 3235M 311M 94324 S 0.0 4.0 .00 /usr/1ib64/firefox/firefox
ChipID: @ hipex 20 @ 2697M 49408 23604 S 0.0 0.6 0:26.36 /usr/lib64/firefox/firefox -contentproc -child

ventTaking: :ApplyMask - Masking chipid=0, pixeln=0, pixel= s ipex . . . usr/11 irefox/firefox -contentproc -chi

TE Tak ApplyMask - Maski hipid=0 ixeln=0 ixel=[676,25] hi 20 @ 2915M 289M 40180 S 0.0 3.7 0.78 /usr/1ib64/firefox/firef hild
TEventAnalysis::Run - Sleeping for Data hipex 20 @ 2657M 52844 22704 S 0.0 0.7 0:10.59 /usr/lib64/firefox/firefox -contentproc -child
TEventAnalysis::Run - Run for Events hipex 20 @ 2915M 289M 40180 S 0.0 3.7 0:02.37 /usr/lib64/firefox/firefox -contentproc -child

F1HETB I 2B 3 Seaeh « FEEeH S TReailF o SomeRy 7 ieen e s e FoRUF 10

a2 BLET A|AE
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Constructing Experiment

e VVacuum chambre

— To prevent interaction with air for o
— 1013mbar — 7/mbar in 5 min.
— Includes data, power Feedthoughes.

» Collimating Stand

— 2 Sources can be attached with 45 deg of
interfering angle

— Each parts of stand are named as "A",
"B"

— Can be rotated on the interaction center

— d : Distance from interaction center to
detector

* Experiment Monitoring System

— Remote control and monitoring
— Operating on TMUX
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Every 2.0s: Lls -alht ~/data/ | head -nl0 && echo && df -h .

Fri Oct 29 17:15:12 2021

Every 2.0s: tail

20 vacuumlog_20211025_180910. Log Fri Oct 29 17:15:54 2021

total 170G 2021-10-29-17:15:48.500469 7.0900E+00
drwx------ . 24 hipex hipex 4.0K Oct 29 17:14 .. 2021-10-29-17:15:48.795807 7.1000E+00
-rw-r--r--. 1 hipex hipex 96M Oct 29 17:06 scan_cont_211029_165613.root 2021-10-29-17:15:49.092796 7.0900E+00
drwxr-xr-x. 6 hipex hipex 128K Oct 29 17:06 . 2021-10-29-17:15:49.388690 7.0900E+00
-rw-r--r--. 1 hipex hipex 102M Oct 29 16:56 scan_cont_211029_164601.root 2021-10-29-17:15:49.684688 7.0900E+00
-rw-r--r--. 1 hipex hipex 103M Oct 29 16:45 scan_cont_211029_163549.root 2021-10-29-17:15:49.981151 7.0900E+00
-rw-r--r--. 1 hipex hipex 94M Oct 29 16:35 scan_cont_211029_162537.root 2021-10-29-17:15:50.277015 7.0900E+00
1 hipex hipex 12IM Oct 29 16:25 scan_cont_211029_161525.root 2021-10-29-17:15:50.572945 7.0900E+00 II.T'_ *"II' L EOI
1 hipex hipex 92M Oct 29 16:15 scan_cont_211029_160513.root 2021-10-29-17:15:50.869263 7.0900E+00 o O T
-rw-r--r--. 1 hipex hipex 106M Oct 29 16:05 scan_cont_211029_155501.root 2021-10-29-17:15:51.165400 7.0900E+00 7|°|. 3*;}
-rw-r--r--. 1 hipex hipex 96M Oct 29 15:54 scan_cont_211029_154449.root I:_“oIE_l nl_o] 232 2021-10-29-17:15:51.461501 7.0900E+00 H oS
-rw-r--r--. 1 hipex hipex 88M Oct 29 15:44 scan_cont_211029_153437.root =2 3= 2021-10-29-17:15:51.757944 7.0900E+00
-rw-r--r--. 1 hipex hipex 105M Oct 29 15:34 scan_cont_211029_152425.root 2021-10-29-17:15:52.053703 7.0900E+00
-rw-r--r 1 hipex hipex 111M Oct 29 15:24 scan_cont_211029_151413.root 2021-10-29-17:15:52.349792 7.0900E+00
-rw-r--r--. 1 hipex hipex 103M Oct 29 15:14 scan_cont_211029_150401.root 2021-10-29-17:15:52.646281 7.0900E+00
-rw-r--r--. 1 hipex hipex 119M Oct 29 15:03 scan_cont_211029_145349.root 2021-10-29-17:15:52.942051 7.0900E+00
-rw-r--r--. 1 hipex hipex 110M Oct 29 14:53 scan_cont_211029_144337.root 2021-10-29-17:15:53.238036 7.0900E+00
-rw-r--r--. 1 hipex hipex 117M Oct 29 14:43 scan_cont_211029_143324.root 2021-10-29-17:15:53.533883 7.0900E+00
-rw-r--r--. 1 hipex hipex 99M Oct 29 14:33 scan_cont_211029_142312.root 2021-10-29-17:15:53.830727 7.0900E+00
-rw-r--r--. 1 hipex hipex 94M Oct 29 14:23 scan_cont_211029_141300.root 2021-10-29-17:15:54.126701 7.0900E+00
Filesystem Size Used Avail Use% Mounted on I_Ix}. 7t Qatgii}
/dev/mapper/cc-home 407G 207G 200G 51% /home O OL- oo L©o©
CreateHisto: generated map with 1 elements
Chip Id @, token = 1, previous = 0@ 1 [Cirn 7.3%] Tasks: B thr; running
Board @, found 1 enabled chips 2 [l 3.3%] Load average: 0.04 0.15
ENabling receiver 3 3 [ 2.1%] Uptime:
MOSAIC ResetReceiver : reset the TranReceiver n.@ 4 LI 7.9%] =
MOSAIC ResetReceiver : reset the TranReceiver n.1 MemCITELETIEEETTTT 1 AEI%I 7|7|9-| xl""”._" (CPU I}IIEEI)
MOSAIC ResetReceiver : reset the TranReceiver n.2 Swplll 244M/7.87G] AI‘R %iil‘ ’
MOSAIC ResetReceiver : reset the TranReceiver n.3 o —o
MOSAIC ResetReceiver : reset the TranReceiver n.4 =1 =1
MOSAIC ResetReceiver : reset the TranReceiver n.5 *EI%I ?_1-%" hipex 20 0@ 601IM 223M 52548 S 18.2 2.9 1:33.23 ./test_myscan -c ./Data/Config/9/Config_myscan
MOSAIC ResetReceiver : reset the TranReceiver n.6 hipex 20 O 601M 223M 52548 S 16.1 2.9 1:16.14 ./test_myscan -c ./Data/Config/9/Config_myscan
MOSAIC ResetReceiver : reset the TranReceiver n.7 hipex 20 @ 601M 223M 52548 S 2.7 2.9 0:16.85 ./test_myscan -c ./Data/Config/9/Config_myscan
MOSAIC ResetReceiver : reset the TranReceiver n.8 hipex 20 0@ 120M 2820 888 R 2.0 0.0 20h32:58 htop
MOSAIC ResetReceiver : reset the TranReceiver n.9 hipex 20 @ 120M 2312 1152 R 1.3 .0 14h46:41 htop
Saved the conditions hipex 20 @ 3235M 311M 94324 S 0.7 4.0 0:33.38 /usr/lib64/firefox/firefox
Warning (TScanAnalysis::CreateResult): hic list is empty, doing nothing hipex 20 @ 721M 20764 1716 S 0.0 0.3 2h46:02 /usr/libexec/gsd-color
[ 48(@), 676, 25 ] is now masked : "48 676 25"
TEventTaking: :ConfigureMaskFile - total 1 pixels are masked root 20 0 90608 32 0sS 0.0 0.0 .07 /sbin/rngd -f
TEventTaking: :ApplyMask - Starting Mask hipex 20 0 31984 10792 788 S 0.0 0.1 .94 tmux new-session -s exp
TEventTaking: :ApplyMask - Mapping pixels for each chips @ hipex 20 @ 3235M 311M 94324 S 0.0 4.0 .00 /usr/1ib64/firefox/firefox
ChipID: @ hipex 20 @ 2697M 49408 23604 S 0.0 0.6 0:26.36 /usr/lib64/firefox/firefox -contentproc -child
TEventTaking: :ApplyMask - Masking chipid=0, pixeln=0, pixel=[676,25] hipex 20 @ 2915M 289M 40180 S 0.0 3.7 .78 /usr/lib64/firefox/firefox -contentproc -child
TEventAnalysis::Run - Sleeping for Data hipex 20 @ 2657M 52844 22704 S 0.0 0.7 0:10.59 /usr/lib64/firefox/firefox -contentproc -child
TEventAnalysis::Run - Run for Events hipex 20 @ 2915M 289M 40180 S 0.0 3.7 0:02.37 /usr/lib64/firefox/firefox -contentproc -child

F1HETB I 2B 3 Seaeh « FEEeH S TReailF o SomeRy 7 ieen e s e FoRUF 10

a2 BLET A|AE
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Pusan National University
Pre-exp.) Noise ID 3Am - ZNp + 12|47 ]

$1 05 =i | T T | T T | T T | T T | T T | T T | T T —I|- 9 1:__._.__.__.__.4_._._.“
E - € F
L — O set — B
ol — Aset, 6=90° 107" "
— Aset,0=0° 1 - L
_ 10_25_ A .o
10°F E - ' .
\ : 10—35_ ° ..
a-+y - . .
10%E — B ‘e, .
- COSMICS + .. .7 10 = “teee.... .®
i - | —— Purity
10H — i :
5 = 105 | —=— Impurity
ﬁ ’JJ_L'_I—WH ] = | —— Number of pixel cut
1II I|IIII|IIIImlmﬂl|lllm|lllI|IIﬁIH|IIII| 10—6|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|I
. 10 20 30 40 50 60 70 80 0 5 10 15 20 25 30 35 40 45
COSIMICS _|_ Number of pixels in a cluster Cluster cut with "Number of pixel is a cluster"

» Noise rather than a : y, Cosmics

» Niixel > 9 ¢ Purity's uncertainty includes 0

+ Set the n-pixel cut to take a: n;, . > 11
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Pusan National University

Main exp.) Is there different on distance d about recip. scattering?
o i Real World

e d ="7/mm,12.4mm,17.0mm
* Experiments are done with A, A and B, B source.

— Never re-attach source!
* 1 Experiment = 6 hrs.

GEANT4 World
e No Iinteraction between o particles
* The interference can be watched by comparison.

 Same geometrical, source conditions
* Done with equivalent number of particles on time on real world
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Cluster Fired
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<

Difference of Entries
In each bins

Data / GEANT4 AB-(A+B)

Data - GEANT4

103

102

10

1.5

0.5

50

Red: Mean Value in Positive Range
Blue: Mean Value in Negative Range

d=7.0mm d=12.4mm d=17.0mm
‘ ! ‘ DIFF? “ No diff =
_ No diff _ __ _
_ + A # i *H Jll I .~ﬂ by
[ + No diff ] | % DIFFi.? I No diff ]
o Hl i L
=gl
50 0 50 o cl)llDI 50" 500 50
(AB)-(A+B) (AB)-(A+B) (AB)-(A+B)

The part, AB is less than A+B and larger than A+B
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1946

Result / Possibility

El A

- Negative Range

**| o Positive Range

0|2

| T

o

—— Negative Range

°| o Positive Range

T8 E So{AEL| Ay et
d(mm) A B A+B AB
7.0 | 310000 + 600 285700 + 500 | 595700 + 800 591600 + 800
12.4 | 107300 + 300 118500 4 300 | 225800 + 500 220500 + 500
. 17.0 | 34900 +200 45900 4+ 200 | 80800+ 300 81300 + 300
T d(mm) | AB-(A+B) (AB-(A+B))/AB
7.0 | —4200+ 1100 —0.0070 + 0.0018
124 | —5400 =+ 700
17.0 500 + 400 0.006 + 0.005

o If, # of AB's incident particle is less than A or B(With any other reasons)?

— Same effect!

* Analysis about systematic uncertainty?
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Summary & Outlook

PID for low energy a particle with SPDLrPiDE) IS dONne

The first reciprocal scattering using 2 of “*! Am is done
The result is compared with GEANT4 which doesn't have reciprocal effect.

The experiment is done in distance d = 7mm,12.4mm,17.0mm

—In case of d = 12.4mm, the result is different with other d.
— |t can be from lack of incident of particles because of other reasons.
— Analysis about systematic uncertainty is needed.
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Heavy lon Physics Experiment

Ultra Short Summary of Years

2020
* Development frameworks for data-taking and analysis are done.

_ Source measurement with “*! Am on ALPIDE.
» Concept for elastic low-energy scattering is designed.

2021
» Robust PID of a and y particle from “H Am

« Measure reciprocal scattering with 2 of >4l Am sources.
* On-call shift for ITS2 on ALICE-Commissioning 2021
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Heavy lon Physics Experiment

HIPEx

Qupid model

Quasi-Signal Generation Model for Pixelized Detector

Objective
Fired pixel cluster shape generation to use for machine learning

 Based on Python3 (numpy, scipy)

* Procedure e nmmen o | e
. . . T . I
— Define signal amplitude distribution function (ADF) on o et nwnlilen o) R
189 o o+ el 2 ¢ 0 o o
detector plane R _SHE o
— Calculate signal in pixel with integrating ADF with for each af s oo oo
pixel. B Erraaaryru oy
— Find pixel which has signal over threshold. - EEEEEEEEEEEE
~jHHHEEE N
S| [ | | | DR |
23| | [ | | DO |
| | | | (EEEES . EE
Github Repository: https://github.com/Isaac-Kwon/qupid EEECCCC mEE
Documentation : https://isaac-kwon.github.io/qupid iEm - EEEEE
o8 | | DO [ [ [ [ |
e . A wanaEEEEEE
Now Generation Is on-going... A

Heavy lon Physics Experiment

 Analogue Signal

Distribution

Digital Signal
Distribution
(Integrated Signal)

Fired Pixel
Distribution
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Heavy lon Physics Experiment ‘ \ .‘ ‘ EX \

Heavy lon Physics Experiment
0 0 0 0 0 0 0 0 0 0 0 0 0
¢ ) 0 0 0 0 0 0 0 0 0 0 0 0
) ) 0 0 0 0 4 18 18 4 0 0 0
0o 0 0 0 18 3251380138935 18 0 O
0 0 4 325 5 4 0 0 [ 144000
0o 0 0 o0 II’IIH'II‘I.I 0
0o 0 0 0 0
— 120000
0o 0 0 3 5 4 0
0

0 18 32513801407 65114071380 325 18 0 O

:;:,gi“"’*’;::”: ~ Analogue Signal
o« s oo oo ™ Distribution

Qupid model

Quasi-Signal Generation Model for Pixelized Detector

-2
18 32513891389 325 18
m B .. 0 0 0 4 18 1B 4 0 0 0 0 0 0 43000
Objective N EEE R
24000
-6

0000000000000

Fired pixel cluster shape generation to use for machine learning

 Based on Python3 (numpy, scipy)

000000

 Procedure
Digital Signal

Distribution
= (Integrated Signal)

Define signal amplitude distribution function (ADF) on
detector plane

— Calculate signal in pixel with integrating ADF with for each af s oo oo
p|Xe| B araranarararanarrarar s

Find pixel which has signal over threshold.

25

L L1 1 [ | S | | |
3| | 1 | | DO | |
23 | [ ] | | DO | |
28 | [ [ [ | DS |

Github Repository: https://github.com/Isaac-Kwon/qupid i mE

Documentation : https://isaac-kwon.github.io/qupid

Fired Pixel
Distribution

1 IIIIIIII=IIII
17

Now Generation Is on-going...
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Heavy lon Physics Experiment ‘ \ .‘ ‘ EX \

Heavy lon Physics Experiment
0 0 0 0 0 0 0 0 0 0 0 0 0
¢ ) 0 0 0 0 0 0 0 0 0 0 0 0
) ) 0 0 0 0 4 18 18 4 0 0 0
0o 0 0 0 18 3251380138935 18 0 O
0 0 4 325 5 4 0 0 [ 144000
0o 0 0 o0 .a‘I 0
0o 0 0 0 0
— 120000
0o 0 0 3 5 4 0
0

Qupid model

Quasi-Signal Generation Model for Pixelized Detector ;;:”g--ﬂs;z ...~ Analogue Signal
0 musgl oooooo | 72000 - - =
« moollzom ¢ 00 0 o Distribution

pojective | ESSESEREN B
Fired pixel cluster shape generation to use for machine learning :

 Based on Python3 (numpy, scipy)

* Procedure . I |
. . . C . N Digital Signal
Define signal amplitude distribution function (ADF) on o “  Distribution
detector plane . - (Integrated Signal)
Calculate signal in pixel with integrating ADF with for each SRR PR ERERER

. 11 4
plxe . 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25

0 (Cluster Entry 44775 at t=7784) clustercenter = [495,9] 27
ey | | | [ [ [T [T [
wax oolg = I HEHEHEEREEREE
s | | | | | | BR[| |
Std Dev y 3.0058 3 .......-.....
2| | [ | | DO | |

Find pixel which has signal over threshold.

Fired Pixel
Distribution

Github Repository: https://github.com/Isaac-Kwon/qupid
Documentation : https://isaac-kwon.github.io/qupid

8
6
4
2
0
2
-4r
6
8—8

Now Generation Is on-going...

L1l L1 1 L1 L1 L1 1 L1 1 L1 1 11
6 4 =2 0 2 4 6 8

One of cluster in real data
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Heavy lon Physics Experiment

On chip penetration length dependency

ALPIDE’s depth information

¢ »~ GEANT4 Simulated genf-iterface Decp side
o 70 e Surface
- ol
60— “ - hHitPenetration |
~ B Entries 1031
501 30 = I\Sllt‘caiagev QC? g)g?g II - .
wof- ntes . 1503 - Eriros 1502 Metal Layer ~11um
- hEKinInterface | Mean 4.614 B Mean 0.01811
30l Entries 1031 Std Dev  0.3661 20|— StdDev  0.002513
- Mean 3.595 B i i
20 StdDev  0.1871 - Metal Layer Epitaxial Layer Epitaxial Layer | Uil
- 10— AR\$ By, TN
10— - | , W Substrate 64 um
- - ﬂ[‘"{ GEANT4 Simulated NN
0 wlo v omelowe o1, AN W R ol do uowaloon obog el b, o0 TN T ,4
0 1 2 3 4 5 6 0 0.005 0.01 0.015 0.02 0.025 0.03 )
Kinetic Energy at Interface [MeV] Penetration length (mm) - Sum = 100 um
Source  ALPIDE can detect o particle with
Stand .
energy dependent efficiency.
Geometrical —Because of R/O part layer.
Effect
— * |In real experiment data,
R/O Part :
anonymous loss part existed.
Detectable . L _
Layer - (simple calculation is in backup; 16p, 17pP)
Solid Angle Collimator Effect In Air Loss In detector loss
Dependency

Detectable Particles
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Heavy lon Physics Experiment

HIPEx

Heavy lon Physics Experiment

Elastic Scattering Experiment

Rutherford’s experimental condition

Flash of
Microscope

Fluorescent
0 screen
Scattering

angle

Polonium Gold
sample foll

Inspired from Rutherford Scattering ...
Image is from hyperphysics

http://hyperphysics.phy-astr.gsu.edu/hbase/rutsca.html

—>

Projectile

Target

- more

PNU'’s valid experimental condition

 Radiation Source

— Am-241 Source x 2
a-particle with £, = 5.486MeV

e Detector
— ALPIDE100 Detector

 Additional Environment
— Vacuum Chamber

koALICE National Workshop 2020 | Tri-Particle Scattering Experiment | 2021.02.17 | MINJAE ISAAC KWON 21


http://hyperphysics.phy-astr.gsu.edu/hbase/rutsca.html

Heavy lon Physics Experiment

Elastic Scattering Experiment - more

Rutherford’s experimental condition

Flash of

Flborescent
T - - - - e S @en
Scattering

angle

Polonium Gold muinolo9
sample foil slgmsa

Inspired from Rutherford Scattering ...
Image is from hyperphysics

http://hyperphysics.phy-astr.gsu.edu/hbase/rutsca.html

<

Projectile (2)

—>

Projectile

Target
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PNU'’s valid experimental condition

 Radiation Source

— Am-241 Source x 2
a-particle with £, = 5.486MeV

e Detector
— ALPIDE100 Detector

 Additional Environment
— Vacuum Chamber

HIPEx

Heavy lon Physics Experiment
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Heavy lon Physics Experiment

Elastic Scattering Experiment - more

Rutherford’s experimental condition

Flash of

Flborescent
T - - - - e S @en
Scattering

angle

Polonium Gold muinolo9
sample foil slgmsa

Inspired from Rutherford Scattering ...
Image is from hyperphysics

http://hyperphysics.phy-astr.gsu.edu/hbase/rutsca.html

<

Projectile (2)

—>

Projectile

Target
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PNU'’s valid experimental condition

 Radiation Source

— Am-241 Source x 2
a-particle with £, = 5.486MeV

 Detector

— ALPIDE100 Detector

 Additional Environment
— Vacuum Chamber

HIPEx
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Heavy lon Physics Experiment

Elastic Scattering Experiment - more

Rutherford’s experimental condition

Flash of

Flborescent
T - - - - e S @en
Scattering

angle

Polonium Gold muinolo9
sample foil slgmsa

Inspired from Rutherford Scattering ...
Image is from hyperphysics

http://hyperphysics.phy-astr.gsu.edu/hbase/rutsca.html

<

Projectile (2)

—>

Projectile

Target
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PNU'’s valid experimental condition

 Radiation Source

— Am-241 Source x 2
a-particle with £, = 5.486MeV

 Detector

— ALPIDE100 Detector

 Additional Environment
— Vacuum Chamber

HIPEx

Heavy lon Physics Experiment
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ALITE in RUN4 COALIGER030 %

KoALICE

2024 2025 2026 2027 2028
LS3 - Target RUN4

CBM@FAIR

Ring-shape Pb or Si target

——

o BEAM halo —Beam pipe

JSnN =60 .. 75 GeV

* ALl Target Experiment
- A short period of Target (Test) Experiment (in RUNS-6 with ALICES)
- Higher Interaction rate at (little) lower /snn
- Closer IP
- Trillision (3 nuclei collision) event?

e Silicon R&D + Production for ALICEs in RUN5-6

- ITS3 + 7 tracking barrel layers +

- (Active Target Experiment at SPS)

¢ Explorl ng QCD d Iag ram Wlth Charm 6 L. Musa (CERN) — ALICE Upgrade Asian Workshop, Hiroshima, June 2018



Heavy lon Physics Experiment

HIPEx

3 Particle Collision

Heavy lon Physics Experimen

« MORE DENSITY: Trillision Experiment QCDPhase Diagram

(3-body colliding)

» 2 particles and 1 target should be needed.
* ALITE is designed at run5-6 of ALICE.

ALlce Target Experiement

. .
RHIC-BES ' +4*%" Quark-Gluon »,
.
Critical 'y ) Pl.asma D Sl
point? SPS ¥ o

s19AIUN Ape]

=
)
=,
v
el
=
e
©
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v
Q.
g
-

Nuclotron-M
. Quarkyo'hic N
% -
"ao SIS-100
)
\Color Super-

* Firstly, 3 particle elastic scattering experiment is on-going. | ° j stars ooulil

—

Projectile

Target
Fixed Target Experiment

paryon density n/ no

rs
CompactSta Ne=0.16 fm—

— <

<+

Projectile 2

Projectile 1 Projectile 2 Projectile 1

Target

Collider Experiment Trillision Experiment
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Heavy lon Physics Experiment

HIPEx

Heavy lon Physics Experimen

3 Particle Collision

+ MORE DENSITY: Trillision Experiment S ase agram

(3-b0dy COllIdIng) % é_n RHIC-BES o ’\ Quark- Gluon\
* 2 particles and 1 target should be needed. ¢4 Plasma,_ s o o
» ALITE is designed at run5-6 of ALICE. :

ALlce Target Experiement o

/,/ Quarkyomc phase {!
| \{40

+ Firstly, 3 particle elastic scattering experiment is on-going. i A v

—

Projectile

Target
Fixed Target Experiment

paryon density n/ no

s
Compact Star No=0.16 fm—3

— <

Projectile 1 Projectile 2

Projectile 1 Projectile 2

Target

Collider Experiment Trillision Experiment
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