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DIRC Prototype Test 2017

Goal:
= evaluate performance of advanced/near-final configuration of the PANDA Barrel DIRC
= test aspects of the EIC DIRC design
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DIRC Prototype Test 2017

Goal:
= evaluate performance of advanced/near-final configuration of the PANDA Barrel DIRC

= test aspects of the EIC DIRC design

Highlights of the geometry:

= 33 degree prism as expansion volume => 12 MCP-PMTs (vs 9 last year)

new readout modules

new 3-layer cylindrical lens (eRD14 funding )

narrow bar and plate as the radiators (plate for the EIC DIRC)

updated mechanics to study impact of azimuthal angle on hit pattern, PID performance
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Goal:
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= test aspects of the EIC DIRC design

Highlights of the geometry:

= 33 degree prism as expansion volume => 12 MCP-PMTs (vs 9 last year)

new readout modules

new 3-layer cylindrical lens (eRD14 funding )

narrow bar and plate as the radiators (plate for the EIC DIRC)

updated mechanics to study impact of azimuthal angle on hit pattern, PID performance

Test conditions:

= CERN PS/T9 area

= pbeam type: protons and pions

beam momentum: 10, 9, 8, 7, 6, 5, 4, 3, 2 GeV/c
TOF PID

different configurations of the DIRC prototype
different DIRC prototype angles
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CERN 2017 Prototype Test
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CERN 2017 Prototype Test

Trigger

06.03.18 Roman Dzhygadlo, PANDA Cherenkov Group 3/10



CERN 2017 Prototype Test

TOF particle identification Trigger
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CERN 2017 Prototype Test

TOF particle identification Beam profiling Trigger
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Time Resolution

. = - trb resolution
TRB internal pulses: g “F Enties . 768
. . _ = - Mean 0.01443
= TRB time resolution ~14ps 5 20F SaDov  0.003945
N Integral 767
15—
°F stable with time
51
0:||||I||| |||||||||"‘1JH‘{L"’[H"|HHIM|""|||||||||||||||
0 0.005 0.01 0.015 002 0.025 0.03 0035 0.04 0.045 0.05

o [ns]

06.03.18 Roman Dzhygadlo, PANDA Cherenkov Group 4/10




Time Resolution

. = - trb resolution
TRB internal pulses: g “F Enties . 768
: - _ € ol Mean 0.01443
= TRB time resolution ~14ps 5 20F SaDov  0.003945
15 = Integral 767
°F stable with time
5
Pilas laser: - "H"HH .
= Total time resolution ~250ps 050005 0.07 0.015 0.02 0025 003 0035 0.04" o'.o'4g'[;%]os
Exampale of the time resolution of one channel: Time resolution of all 768 channels:
10
E 1; g 45 E_ before walk correction {blue)
2 0.9 E — before walk correction 8 40 ;— Entries 768
% 835_ after walk correction g zi é: g:jagev g:ggg
0.6 i— § after walk correction (red)
0-5 f_ 25 E_ Entries 768
- 20 E- Mean 0.252
0.4 = 5 = Std Dev 0.062
0.3 =
0.2F 10E
0.1 5
(b:tq —_d oo - 0: T R R | r|j| L L Fh'ru_r’THnannmnl oy h o0y o0
8 29 33 34 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
LE time [ns] o [ns]
Q
== N

06.03.18 Roman Dzhygadlo, PANDA Cherenkov Group 4/10




Examples of the Hit Pattern

m 20 degree polar angle
m pions and protons @ 7 GeV/c
m bar + 3 layer spherical lens

= peam data with proton tag @—————p
= beam data with pion tag
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Examples of the Hit Pattern

20 degree polar angle
pions and protons @ 7 GeV/c
bar + 3 layer spherical lens

beam data with proton tag @——p
beam data with pion tag
m geant simulation for pions
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Geometrical Reconstruction
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Geometrical Reconstruction
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Bar with 3L Spherical Lens @ 7 GeVIc

Tt/p separation power (using time imaging reconstruction):
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Time-of-Flight PID
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Momentum Scan for Bar with 3LS Lens
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Momentum Scan for Bar with 3LS Lens
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Momentum Scan for Bar with 3LS Lens
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Summary and Outlook

Test beam was successful (recorded >1B triggers for different prototype config.)
Time resolution of the system was determined to be ~250 ps

Improved pi/p separation compared to 2016

Good agreement between data and simulations

Momentum scan showed good performance for different momenta

Ongoing studies:

m air gap vs. optical grease vs. optical cookies
m z scans through the radiator
= analytical PDF

S

Outlook:

m prototype test at CERN 2018
= new MCP-layout (4x2)

= new power supply (WIENER PL-506 for the 48V (TRB) and 4V (PADIWA))
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Summary and Outlook

Test beam was successful (recorded >1B triggers for different prototype config.)
Time resolution of the system was determined to be ~250 ps

Improved pi/p separation compared to 2016

Good agreement between data and simulations

Momentum scan showed good performance for different momenta

Ongoing studies:

¥ 4
= air gap vs. optical grease vs. optical cookies " e
= 7 scans through the radiator <IN |
= analytical PDF = il
—
Outlook:

m prototype test at CERN 2018
= new MCP-layout (4x2)

= new power supply (WIENER PL-506 for the 48V (TRB) and 4V (PADIWA))

Thank you for your attention
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Backup

06.03.18 Roman Dzhygadlo, PANDA Cherenkov Group X0/10




DIRC Prototype Photos

Polar angle 90°
Azimuthal angle 0°

Polar angle 25°
Azimuthal angle 10°
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New 3 Layer Cylindrical Lens

It is here
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Geometrical Reconstruction

®  Reconstruction: direction from LUT for hit pixels are E’
combined with charge track direction Q
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Time Imaging Reconstruction. PDFs

beam data with plate @ 7 GeV/c @ 25 degree
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