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Motivation HIPE x|

Heavy lon Physics Experiment

» |Introduction to CBM RICH
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Prototype of RICH detector is developed in PNU

RICH detector for electron ID (J/W , p mesons decay to e+ e-)

Au+Au collision from 2-45 GeV in 2016 3



Motivation H1PEX

» Cherenkov radiation

« Charged particles travelling
in medium(n>1)

+ velocity of particles(v>c/n)
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@ 0000000 by varying dipole momentum

— Cherenkov radiation
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Motivation H1PEX

= Ring Imaging CHerenkov Detector

poaloup gy iy g

M ‘ 6 8 10 12 14
Image courtesy of [Yi Jungyu] Rvﬂ"m Result of CBM simu/a?ig-;ewq

« Particle ID is possible by measuring a radius of ring
 Radius is given by (small angle approximation)

(mc)*

p? 5
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Concept of PNU RICH2.5 HIPEX

= Prototype concept

H8500C-03 H8500C

PO

R11265-M16 PLANACON

« RICH detector is consist of 3 parts : Radiator, Mirror, MAPMT

Radiator length 176 m T2 ol E fﬁgl[i]z g}li?[ilg MCP
Radiator N2, CO2 ?}%‘ :.‘_E 300 8 gsgo nm 185 8 ;580 nm 200 flg540 nm 200 8 gsgo nm
Curvature 32 m AT AE EEE%;‘E{]O] ?Lﬂv/‘\gjlij ?ﬁ'ﬁiﬂ K .—.f{ifd
Reflexibility >85% (A>200 nm) (B‘golii;is‘;ﬂ“‘: silica glass)
] BA BA SBA BA
Ring radius(60MeV) 36.6Tmm, 45.96 From J.S Eum’s thesis




Previous Results

= Simulation for PNU RICH(Integrated events)
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. Experlment @PAL (Integrated events)

« To get high resolution is impossible by inte.

— To select single event(1 electron) is needed

— But # of electron ~101° in 1 bunch of beam

— Using a time difference to reduce # of

electron 7




Beam test @ PAL HIPEx

= Setup of PNU RICH2.5

b wall —APMT
- Focal Plane Image courtesy of [Jongsik Eum]

: Mirror
Gc}llimamZ _\
? ——— — l
s0MeV/ lectron |

Electron 1.76m
Beam

« DITTO, VETO trigger are coincidence to count beam

« Size of beam is about 5.5*7cm? -> Collimator is needed



Beam test @ PAL HIPEx

= Dataset(CO2) = Position of mirror

Run Dipole(A) Mirror

H8500 C03 H8500 C

R-series PLANACON

® o
« Focus = Background + Cherenkov, UnFocus = Baé %grrga)nd only

« Dipole current change the energy of electron beam

e 13.7A ->32.6 MeV , 14.3A ->34.0 MeV

« The reason using ~30MeV beam is to reduce trigger rate



Analysis using time difference

» Time difference

- Time difference = coincidence time(t;) — MAPMT hits(t,)

MAPMTs

Trigger ROC Board
-H8500 C03 (Coincidence) (Read-Out

-H8500 C Controller
_PLANACON DITTO+VETO )

-R-series

hNTrackPerTime

hNTrackPerTime

Entries 1563

v o5 o Single t, has ~816 time difference
in interval -8000 ~ 8000 ns
— ~816 MAPMT hits each ¢, !!!

— select narrow interval of time

T T | | Lo dff
10|0 20|0 30|0 40‘0 50‘0 60‘0 Téo 8&0 900 1000 I e re n C e
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Analysis using time difference

= How to separate intervals of time difference

hTimeDiff

hTimeDiff
Entries 1278128
Mean -910.4
RMS 1514

4500

4000

Relatively small peak
also included
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1 1 1
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« These distribution is separated by 47 intervals(all peak)
 Size of Intervals are about 40~90 ns

« ADC distribution is normalized by total # of coincident time(t.)
11



Analysis using time difference

= Background dominant interval(pedestal only)
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Analysis using time difference

= Background dominant interval(unfocus>focus)
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Analysis using time difference

= Signal Dominant interval(focus>half>unfocus)
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Analysis using time difference

* Finding specific

:Half(C03), Blue:Unfocus

Focus, Green

Red

hADCDIffQ

N hADCDIff0
3 E Entries 6
QD45 — Mean 1298
e F RMS  264.2
8.04

£ r
0355

0.03
0.025F
0.02F
0.015—
0.01
0.005F
T A
966™0 500" 400 600 800 1000 1200 1400 1600 1800
ADC(a.u)
hRadius

- hRadius
B L Entries 1
% = Mean 42.65
éz RMS _ 16.19
8l xpected

=

Radius

=32MeV

0.08
0.05;
0.04;
0.02;
UU_I B0 60100
Radius(mm)

Black:Focus-Unfocus

interval

AU(NewmalZed)

(3 (=3 B

(3.3 B 1%
IHlI\II‘\IH‘HH‘HH‘IHI'HI\‘II\I'HI\‘IH

o
o
@

0.025

0.005

B
[

S o £ o REUNomalged)
- [=3 N o (] [=]
o N 1% @ wn =

o
o
=

0.005

hADCDiff1

hADCDiff1

Entries 2
Mean 1622
RMS  153.3

hADCDiIff4

:
9000200 400 600 800 1000 1200 1400 1600 1800
ADC(a.u)

hADCDiIff4

Entries 1
Mean 1239
RMS 29822

i

. BRI IIOIC . i ’
960"0"“ 500400600 800 1000 1200 1400 500 1800

ADC(a.u)

Interval(-170,-160)

hADCDiff2

_ hADCDIf2
= Entries 0
Q45— Mean 908.9
g RMS  457.8
5.04

£t
D35F-

0.03
0.025F
0.02—
0.015
0.01-
0.005F
Boo™ 0200 500 1800
ADG(a.u)
hADCDIff3

N hADCDIff3
B F Entries 4
D45 Mean 1242
g E RMS  216.7
B8.04—

£t
35

0.03
0.025F
0.02
0.015
0.01
0.005F
S T PR

\h L ]
9000200 400 600" 800 1000 1200 1200 1600 1800
ADC(a.u)



Analysis using time difference

* Finding specific
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Analysis using time difference

= Finding specific interval

v hADCDIffQ hADCDiff1 hADCDiff2
5 _ hADCDIff0 _ hADCDIff1 _ hADCDIf2
2 F Entries 14 2 oF Entries 4 P Entries 1
() ﬁ.UQZ Mean 1201 ﬁ‘ug: Mean 1453 5.09: Mean 805.9
@ = © = © =
o g.oaj— RMS  275.3 g.osj— RMS  169.8 g.oaj— RMS  454.9
S Z r Z L 2 C
: B.07F @.07} @.07}
D 0.06 0.06— 0.06—
LN} C = E
()] 0.05F 0,05 005
_= 0.04F W 0.045 0.045
m 0.03 0.03— 0.03
- = = =
A 0.02F 0.02 0.02
o 0.01— 0.01— 0.01-
(@) kbl A T N S I N ol L st
9600 200 400 600 50O 1000 1200 1400 1660 1800 ) 300 400 600 800 1000 1200 1400 1600 1800 D00 0" 200 400 600 800 1000 1200 1400 1600 1800
SN ADC(a.u) ADC(a.u) ADG(a.u)
*
—
© hRadius hADCDiff4 hADCDIff3
I 07 hRadius . hADCDIff4 N hADCDIff3
o0 : Entries 1 '§ Ugi Entries 1 'E 09 F Entries 9
c B F h Mean  44.71 B Mean 1049 e Mean 1127
@ r © L T C
w @ [ : RMS 13.63 08E- RMS 254.7 08E- RMS 200.2
Q fFxpected | Boof Bost
] . r | 3 [
» 3Radius 7 ! B07E J07E
L 1 = =
O  .32Mev | o057 0
~ 2% ' 0.05 0.05F
()] r 05 052
- 0.03 0.04 0.04F
o 0.02E 0.03— 0.03—
Ll L 0.02— 0.021—
LN ] |- = .
0.01— E r
ge) C 0.01— 0.01
v ol nlannql : Foilis b livad e | TR PO RO RPN PO IO AU W
m 0 50 60 70 80 90 100 3600500400600 800 1000 1200 1400 1600 1500 D00 0 200 400 600 800 1000 1200 1200 1600 1800
Radius(mm) ADC(a.u) ADC(a.u)

Black:Focus-Unfocus Interval(-150,-140) !



Analysis using time difference

= Finding specific interval
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Summary & Outlook HIPEX

= Summary(case of CO>)

 In ~32MeV we have to use time difference
 Signal dominant interval is (-160,-130)ns
« Cherenkov ring will be statistically found

« Result of N2 don’t agree with our approach -> more studying

= Qutlook

« Fit Quality cut makes the results more meaningful
« Cross-check about N2 & look the ring directly over hundred MeV
— Confirm the operation of PNU RICH Detector !
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Back up



Time difference window HIPExX]

Heavy lon Physics Experiment
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