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Facility for Antiproton and IonResearch
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ErUM-FSP T08: PANDA

Å International collaboration of about 500 scientists

ÅFAIR review 2022: physics reach and experimental program unique and world-class

ÅYet, severe impact of FAIR delay and cost hike, world politics etc.

ÅDetector construction progressing well until 2022 (large Russian contribution lost)

ÅLarge German university involvement

RU Bochum
RFWU Bonn
FAU Erlangen
GU Frankfurt
JLU Gießen
JGU Mainz (+HIM)
U Münster
FAIR/GSI
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Cluster Jet Target (MS)

Å From 2018 routinely in operation at COSY 

Å Target thickness achieved: 2 1015 atoms/cm2 (H2)

for luminosities of up to L = 2 1032 cm-2s-1

Å Interaction point: > 2 m behind the jet nozzle !!!

Very recently: 

Å New beam dump with new diagnostic tools in          

operation

Å New jet nozzles produced for even higher target 

thicknesses

Beam dumpCluster generator
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Cluster Jet Target

KOALA: FromCOSY to CaveC/GSI

Cluster generator

Luminositydetector

Å Preparatory measurements on ὴӶὴelastic scattering 

at GSI-CaveC starting in 2026 using

Å Final PANDA Cluster-Jet Target

Å Final PANDA Luminosity Detector

Å 4 GeV SIS18 proton beam

Å 90ϲ recoil detector

Å Studies on ion beam induced cluster evaporation
using protons and heavy ion beams with 
relevance for PANDA and other FAIR experiments 
(e.g. jet target experiments at Cryring)

Participants: 

RU Bochum, JGU Mainz, U Münster
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LuminosityDetectorfor KOALA@GSI 
Knowledge of luminosity(<3%) of keyimportancefor PANDA

Á Elasticanti-proton - proton scatteringprocessfor luminositymeasurment

Á At smallscatteringanglesQED part dominant

Á At higherbeam energieslimitation from hadroniccontribution

ĄKOALA experiment: determinehadronic
part of scatteringprocessin 
proton-proton collision
@ Cave C / GSI 

CooperationbetweenHIM and 
RU Bochum and U Münster

usePANDA luminosity detector asforward tracker
KTB,KHuK Dec 06, 2024
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ErUM-FSP T08: PANDA

Luminosity Detector

on CVD diamond
wafers(200 µm)    

HV-MAPS
(20x20 mm2, 50 µm thin)

Pixel Tracking Detector 
(HV-MAPS, 4 planes)  located in vacuum

for elastically scattered antiprotons 3 ς 8 mrad

Mainz responsibilities: Ámechanicalconstruction
Ácooling
Ávacuum
Áalignment
Á integration
Áelectronicsreadout

p
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ErUM-FSP T08: PANDA

ÅPANDA (CiS) strip sensorsconnectedtoToAStfront-end (Torino)

ÅWire bonding(17 um Al, biasing, read-out, DAQ (KIT)

ÅBeam testsCOSY, MAMI: DAQ, two-sensor coincidences
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PWO-II
200mm (23 Xo)
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Electromagnetic Calorimeter
(BO, BN, GI, MZ, GSI, HIM, 

Prague, Uppsala, Groningen ...)
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ErUM-FSP T08: PANDA

Electromagnetic Calorimeter:

Backward Endcap at MAMI (MZ, HIM)
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Electromagnetic Calorimeter:

Forward Endcap (BO, BN, GI, GSI et al.)

First test: COSY 2023
ὴὴO ὴὴ“
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ErUM-FSP T08: PANDA

Electromagnetic Calorimeter:

Forward Endcap at COSY

beam test, COSY: 

protons, 2.74 GeV/c 

ὴὴO ὴὴ“

“  reconstructed

mass resolution 
better than
 „ υ -Å6

ἙἭἤ!

preliminary
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Electromagnetic Calorimeter:

Forward Endcap at ELSA

UHaul to Bonn for 

Å completion at the FTD
(Research and Technology Center for Detector Physics)

Å commissioning at ELSA
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Electromagnetic Calorimeter:

Forward Endcap at ELSA

strangedegreesof freedom
not yet addressedadequately!

New setup using PANDA hardware:
- decays of baryons into hyperon ς kaon systems
- hyperon spectrum
 e.g. the 2-pole structure of the ɤρτπυ
 not commensurate with the systematics 
 of the quark model

ELSA: huge impact on baryon spectroscopy 
in the ὔz  and ɝ sector; aspects of production, 
interaction and decay of strange hadrons
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Electromagnetic Calorimeter:

EMC Barrel

barrel (11 000 ·Ψǘŀƭǎ)

ErUM-FSP T08: PANDA
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PWO-II, 200 mm (23 Xo)

Electromagnetic Calorimeter:

EMC Barrel
ErUM-FSP T08: PANDA

Barrel EMC

1st slice of 16

cooling tests

@Giessen

2,8 m

Tilt of 4º

Tilt of 4º downstrem

Barrel EMC

1st slice of 16

cooling tests

@Giessen

2,8 m

Tilt of 4º

Tilt of 4º downstrem


