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The PANDA Detector
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PANDA Physics

Hadron Spectroscopy
Search for exotic particles and
measurement of hadron properties

Hadrons in Matter
Study in-medium effects of hadronic 
particles

Nucleon Structure
Generalized parton distribution,
Drell-Yan processes and time-like
form factor of the proton

Hypernuclei
Measurement of nuclear properties
with an additional strangeness
degree of freedom

https://panda.gsi.de/article/hadron-spectroscopy
https://panda.gsi.de/article/hadrons-in-matter
https://panda.gsi.de/article/nucleon-structure
https://panda.gsi.de/article/hypernuclei
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FTOF Wall Design
The wall can be built of commercially available plastic scintillation slabs and fast

photodetectors. Sensitive area is 560 cm (width) x 140 cm (height)

56 slabs 10 cm width

Comment.  The beam pipe diameter at this z-location is 180 
mm. i.e. 2 slabs  to be cut.
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 PID of forward emitted particles using time-of-flight information
for low momentum hadrons

protons < 4.GeV/c, kaons < 3. GeV/c, pions < 2.5 GeV/c
close to or below forward RICH threshold
provided
time resolution is about 50-100 ps
FS momentum resolution must be no worse 0.01,
FT reconstruction δLtrack ̴̴ few mm

 Event start stamp reference time T0
provided a particle independently identified
e.g. with FRICH or EMC(FSC) or Forward muon system

 Energy deposition information
expected energy deposition range
from 5 to 50 MeV

 Track position
expected precision few centimeters vertically and 10 centimeters horizontally

FTOF Wall Functions
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c trackt L / c=

At FS  momentum resolution  Δp/p=0.01

TOF resolution  σTOF = 50 or 100 ps

FTOF Wall Hadron Id

σ=50 ps
Proton/ kaon separation <  4.5 GeV/c
Kaon/pion separation  <  3 GeV/c

σ=100 ps
Proton/ kaon separation < 3.5. GeV/c
Kaon/pion separation  <  2.5 GeV/c

7.5 m from 
target 
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TDR Status
The FtoF wall TDR approved by the FAIR ECE.

Editors
Stanislav Belostotski
Oleg Miklukho
Yuri Naryshkin
Denis Veretennikov
Andrei Zhdanov
Anton Izotov

Technical Coordinator
Lars Schmitt
Deputy of TC
Anastasious Belias

Spokesperson
Klaus Peters
Deputy of SP
Tord Johansson
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Flowchart of The Experiment
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Test Lab Overview
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The Testing Electronics

Two HV modules 
inserted in the crate

Picosecond pulsed diode 
laser started from the 

pulse generator

TRB3

Pulse generator

Laser specifications
Wave length 372 nm
Pulse width ~ 50 ps
Peak power – 1 W

Frequency 1Hz – 40 MHz
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The Investigated Slab

140x10x2.5 cm EJ-200 slab with lightguides and PMTs attached from both sides.

Three 5mm diameter holes in the wrapping materials were made along 
the slab. One in the center and one at a distance of 10 cm from each 

side.
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Additional Procurements

• In order to test the exact same prototype that we are going to use in actual
development one EJ-200 slab and two Hamamatsu R13435 PMTs were
ordered. This additional procurement was made PNPI HEPD financial
support.

• HV dividers for the new PMTs were developed by our electronics
department.
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Comparison of R13435 and R2083 PMTs  

c

R13435 R2083
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Comparison of EJ-200 and BC-408 scintillators
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Attenuation Length Measurement

new EJ-200 slabold BC-408 slab

mean λold = 102.9 +- 2.2 cm mean λnew = 158.7 +- 5.3 cm

The measured attenuation length for new slab is about 1.5 times longer. That is in coincidence with scintillator 
material datasheets.
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The Measurement method

The laser synchronization has its 
own resolution

Measured observables connected
with real resolutions via the
following relations
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Weighted Mean Method

Can be used if the hit position is measured with the precision about 2mm

Timing resolution for various scintillation counter prototypes vs 
position along the slab.

The corresponding weighted 
mean vs position along the 

slab

new EJ-200 slabold BC-408 slab

1/σ2 = 1/σL
2 + 1/σR

2
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Not sensitive to the hit position method 
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Active Dividers

Title

Size Document Number Rev

Date: Sheet of

<Doc> <Rev Code>

<Title>

A

1 1Sunday , April 05, 2020

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12

Acc Dy1 Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dy10 P

64

R1
2M

FEU-R13435

R2
6.8M

R3
8.2M

R4
8.2M

R5
8.2M

R6
8.2M

R7
10M

R8
10M

R9
6.8M

R10
6.8M

R11
6.8M

R12
6.8M

R13
6.8M

R14
6.8M

R15
6.8M

R16
6.8M

R17
10M

R18
10M

R19
620

R20
620

R21
620

R22
10k

R23
82

C1 C2 C3 C4(4.8)(1.3) (1)(1.5)(1.5) (1)(1)(1)

(1)(1) (1)(1)

NC1

1920 311 1516 145 713 912

NC2 NC3

81 18

TP1

TP2

TP3-HV
OUT

GND

D1

TO TEMPORARY  BASE

SC1 SCREW M3

SC2 SCREW M3

SC3 SCREW M3

D2

Q1-Q12  TP5335K1-G

C1-C4  0.1mk 250V

D3 D4 D5

D1-D12  BZT52C12S-7

D6 D7 D8 D9

K G

D10 D11 D12

New Active Divider prototype for Hamamatsu R13435
Is developed by the PNPI Electronics department
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To Ph. Tube

Ph. Tube

LEDIS ( Led Imitator of scintillation) system that will be used for the time calibration is currently under development 
by our Electronics department

LED Based Calibration System
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 As it is expected, the measured attenuation length for the new scintillation slab turned out to be significantly longer than
that for old one.

 The new slab has significantly (more than 1.4 times !!!) better resolution, than old one.

 The resolution better than 50 ps can be achieved even without well knowledge about hit position.

 The laser measurements will be compared with ones at PNPI proton beam.

 The development of the calibration system based on the ultra-bright blue LEDs is underway with the help of the PNPI
Electronics Department.

 Our Electronics department will also provide us with HV system.

 Continue work on modeling the registration of θ+ production in PANDA.

 The signing of MoU between FAIR and PNPI.

Conclusions and Outlooks
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