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* DIRC design

* Simulation

» Optics and

Readout

* Test experiments
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* Large Upgrade of the existing GSI
* Versatile facility for different scientific topics

* PANDA is the only experiment dedicated to
hadron physics and strong interaction

E. Etzelmiiller, The PANDA Disc DIRC project at FAIR 3
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Detector:

* fixed p-target

e p@ 1.5-15GeVic

* momentum resolution

4.1077°

* maximum luminosity

1
cm?s

2.103?

E. Etzelmiiller, The PANDA Disc DIRC project at FAIR
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PANDA @ FAIR
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* hadron spectroscopy

e nucleon structure

e hadrons in matter

* hypernuclei

E. Etzelmiiller, The PANDA Disc DIRC project at FAIR
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) SyERSTAT Disc DIRC requirements (panda

* 40 T1/K separation up to 4.5 GeV/c

e continuous beam with interaction rates
up to 20 MHz

* strong magnetic field

|& &D
* high radiation level and photon dose

* high-precision and large-area optics

* high time resolution, data rate and

channel density

* very limited space

Disc DIRC

E. Etzelmiiller, The PANDA Disc DIRC project at FAIR 6
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* 40 T1/K separation up to 4.5 GeV/c

e continuous beam with interaction rates
up to 20 MHz

* strong magnetic field
* high radiation level and photon dose
* high-precision and large-area optics

* high time resolution, data rate and

channel density

* very limited space

Disc DIRC

E. Etzelmiiller, The PANDA Disc DIRC project at FAIR 7
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4 independent quadrants made of

fused silica and equipped with a total of
|08 read-out modules (ROM:s)
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bar focusing
4 independent quadrants made of 3 . element
fused silica and equipped with a total of \ (FEL)

|08 read-out modules (ROMs)
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accumulated hit patterns

160337

Entries

Geant4 simulation

| Ok TT-tracks at 4 GeV/c
per histogram

pixel number

| |
10 20 30 50 60 70 80
FEL number

O. Merle (RICH 13)
E. Etzelmiiller, The PANDA Disc DIRC project at FAIR 12
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reconstructed Oc per single-photon
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e Simulation ( panda
TT/K separation theta vs. momentum K misidentification @ 4 GeV/c
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K reconstruction eff. @ 4 GeV/c
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0,5 mm pixel size, passband: 385 - 460 nm

O. Merle (PhD-Thesis, 2015)
E. Etzelmiiller, The PANDA Disc DIRC project at FAIR | 4
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the envisaged ROM

* realization of the optomechanical system and the

readout is ongoing

fiber link

focusing

* different test setups for QA of sensors and

optical components are available

bar

[ .‘ 1] ‘ j

SR RAN ISR N RN R R AR IR RN

ASIC readout
e.g. TOF-PET

segmented
PMT anode
(e.g. 3x100)

2" MCP-PMT
|5

E. Etzelmiiller, The PANDA Disc DIRC project at FAIR
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new MCP-PMT

K. F&hl (VIC 12)

old dSiPM
design

* spot width for focussing matches with
the step size of the MCP-PMT anode

light-guides are to scale

O. Merle (RICH 13)

E. Etzelmiiller, The PANDA Disc DIRC project at FAIR |16
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T SERSTAT Optical system ( panda
/
/
/
/
/
/
/
’ . new MCP/"
K. Fohl (VIC 12) .
desj’
old dSiPM
design

L

. width for focussing matches with
_ ~ = "the step size of the MCP-PMT anode

light-guides are to scale

* non-adhesive bonding of prism and FLG

prevents from losses or defocussing of

O.Merle (RICH 13)

trespassing photons
E. Etzelmiiller, The PANDA Disc DIRC project at FAIR | 7
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* automated setup for precise MCP-PMT QA
measurements and setup with permanent
magnets available

* Photonis MCP-PMT without proximity
focussing works well in a magnetic field

* Hamamatsu measurements are on the way

Photonis

Hamamatsu
prox. focus
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E. Etzelmiiller, The PANDA Disc DIRC project at FAIR 20
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* automated setup for precise MCP-PMT QA
measurements and setup with permanent
magnets available

* Photonis MCP-PMT without proximity
focussing works well in a magnetic field

* Hamamatsu measurements are on the way
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see talk by J.Rieke

E. Etzelmiiller, The PANDA Disc DIRC project at FAIR
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() S yERSITAT sensors and readout

* pointed angle between prism and FLG

requires a compact solution

* second iteration of PCBs is being

produced in preparation for a TOFPET

readout

see talk by L. Ferramacho

E. Etzelmiiller, The PANDA Disc DIRC project at FAIR 22
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SO 5

Nl ° joint testbeam of the Barrel and Disc DIRC
| i L/ prototypes

P Barrel DIRC
fffff = * mixed hadron beam up to 10 GeV/c
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E. Etzelmiiller, The PANDA Disc DIRC project at FAIR 23
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‘ Laser Calibration

* Minimal setup with laser calibration
* Nevertheless over 300 readout channels

* Fused silica optics

E. Etzelmiiller, The PANDA Disc DIRC project at FAIR 25



JUSTUS-LIEBIG-

RS Testbeam at CERN 2015 (panda

GIESSEN

26



JUSTUS-LIEBIG-

RS Testbeam at CERN 2015 (panda
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Read Out Modules (ROMs)

— — — e — e —

27
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l «
Flex Cables

Gel Coupling

Piet=| Voltage Divider

HV Cables

E. Etzelmiiller, The PANDA Disc DIRC project at FAIR

28
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* |0 GeV/c mixed hadron beam
* angles of incidence are 6° (left) and 8° (right)
* Preliminary plots show a good agreement between MC and real data for number

of hits vs. channel number

29
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Testbeam at CERN 2015

angle-scan @10 GeV/c

Hamamatsu|:

Photonis

preliminary

20

S 10 12 14
beam angle of incidence [°]

16
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80

70

# pixel

20

Testbeam at CERN 2015

Hamamatsu|:

Photonis

angle-scan @10 GeV/c

preliminary

8 10 12
beam angle of incidence [°]

14

16
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* final design found, realization is ongoing

* first prototype with final components has been tested

(analysis is ongoing)

* a larger prototype (with more ROMs) is currently being designed

* readout is being minimized and ASICs are being tested

* mechanical design and assembly has to be determined

32
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Thank you for your attention

E. Etzelmiiller, The PANDA Disc DIRC project at FAIR
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Backup

Backup
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assembly of DIRC quadrants with
DIRC quadrant stabilizing cross and mounting

frame in horizontal position

bring fully assembled DIRC to a

vertical position using a custom-built
mounting device

slowly move DIRC up to the endcap
holding structure

stabilizing cross

mounting frame
endcap holding structure

with calorimeter
E. Etzelmiiller, The PANDA Disc DIRC project at FAIR 35
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O. Merle (PhD-Thesis, 2015)
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O. Merle (PhD-Thesis, 2015)
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O. Merle (PhD-Thesis, 2015)
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