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Hadron Spectroscopy < HESR Range >

" Light mesons 5Momentum O 2 4 6 8 10 12 14 [GeV/d]

= Exotic matter (Glueballs, Hybrids etc.) - — T T T T 7

_ i : NA 00 DD AN, Q0
Charmonia (including XYZ states) 33 B es

=  Open Charm Physics - —=

= Baryons and Hyperons | qaed | ssqg

Nucleon Structure
= Generalised Parton Distributions (GPD)
= Transition Distribution Amplitudes (TDA) Glueballs

= Time-like proton form factor 1 _ -
light qg/ss 1 cC Conventional |
= Transverse Parton Distribution mpnf,K K.. ! Jig n_X,,... States
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Physics of Hypernuclei

Very broad physics program

PANDA will contribute to various fields! 4
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A International collaboration of about 500 scientists

A FAIR review 2022: physics reach and experimental program unique andohasdd

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

A Detector construction progressing well until 2022 (large Russian contribution losi

A Large German university involvement
- RU Bochum H F H F

~EWU Bomn
FAU Erlangen

GU Frankfurt

JLUGIel3en

JGU Mainz+HIM)

U Munster

FAIR/GSI KTB,KHUK Dec 06, 2024 5




Cluster Jet Target (MS)

A From 2018 routinely in operation at COSY

A Target thickness achieved: 10'° atoms/cm? (Hy)

for luminosities of up ta. = 2 10°? cnm?s' o

A Interaction point:> 2 m behind the jet nozzIB!
Very recently:

A New beam dump with new diagnostic tools i
operation

A
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Cluster Jet Target

KOALAFromCOSYo CavedGS|

A Preparatorymeasurement®n rjnlelasticscattering
at GSICaveGtartingin 2026using

A FinalPANDA Clustedet Target
A FinalPANDALuminosityDetector
A 4 GeVSIg8proton beam

A 90crecoil detector .

A Studies on ion beam induced cluster evaporation . L
using protons and heavy ion beams with 1

Luminositydetector

Recoil detector

relevance folPANDAandother FAIR experiments
(e.g.jet targetexperimentsat Cryring

Participants:

RU Bochum, JGU Majt Minster




LuminosityDetectorfor KOALA@QGSI

Knowledgeof luminosity (<3%)of keyimportancefor PANDA

o/ ndf 4778 /4602 . . . ) )
P = 6.2 GeVic Prob 0 Elasticanti-proton - proton scatteringprocesgor luminositymeasurment
; 006147+ 000498 At smallscatteringanglesQEDpart dominant
L 2.629e+05 + 2.258e+03
10' £ At higherbeamenergiedimitation from hadroniccontribution

A KOALAexperiment determinehadronic
part of scatteringprocessan
proton-proton collision

@ Cave C/ GSlI

Arbitrary Unit

PANDA Lumi :
 ———————

Recoil Arm only
: Recoil Arm + Forward

H
||\i i Lol

-4 1 | | | -3 -2 1 L1111 -1
10 10 , 10 10
Itl (GeV/c)

% I Cooperationbetween HIM and
BMBF = RU Bochum and U Miinster

use PANDAuminosity detector asforward tracker
KTB,KHuK Dec 06, 2024 8



Luminosity Detector <M ToRAr

Pixel Tracking Detector
(H\AMAPS 4 planes)located in vacuum
for elastically scattered antiprotons 8 8 mrad

Mainz responsibilities A mechanicatonstruction

HVMAPS A cooling
(20x20 mma, 50 pmthin) 2 vcla_tcuum t
on CvVDdiamond alignmen

A integration

wafers(200 pum) , )
A electronicgeadout
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o TOAST Testboord
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1 A PANDACGIS strip sensorsconnectedtoToAStront-end (Torino)
TR A Wire bonding(17 um Alpiasing read-out, DAQ (KIT)
A BeamtestsCOSY, MAMI: DA@yo-sensorcoincidences

Event count by type

Voltage regulators

A9\ HV filter

» sensor
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Electromagnetic Calorimeter

(BO, BN, GI, MZ, GSI, HIM,

PWOII
200mm (23X,)

KTB,KHuK Dec 06, 2024



Electromagnetic Calorimeter:

Backward Endcap at MAMI (MZ, HIM)

ErUMFESP TQPANDA

(. F
Phase 0

Research Program

Mounting Plate /5 ,ym Insulation Panels

ﬁ HIM

Helmholtz-lnstitut Mainz

Cooling Shells

Holding Structure
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VPTT
(Hamamatsu)

APD
(Hamamatsu)

Electromagnetic Calorimeter:
Forward Endcap (BO, BN, GI, GSl et al.)

KTB,KHuK Dec 06, 2024



Electromagnetic Calorimeter:

Forward Endcap at COSY

ErUMESP TQBPANDA

Cosmic event example Proton event example z
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Electromagnetic Calorimeter:
Forward Endcap at ELSA

UHaulto Bonn for

—— A completionat the FTD
/ . (Research and Technology Center for Detector Phy
Si-Pocel Detektor [ —
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~ A commissioningat ELSA
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Electromagnetic Calorimeter:

Forward Endcap at ELSA

ELSAhuge impact on baryon spectroscopy
in the U © and 3 sector; aspects of production,
interaction and decay of strange hadrons

strangedegreesof freedom
not yet addressedadequately

. _@ELSA i Magnet

o,
Iﬂ 'E_ F 'T 0.15Tm
I Si-Pixel detector
Investigation of the strong interaction
the light flavor:
in the light flavor sector —

Crystal Barrel

a K
\ Pol. Target 3

Tagger-hodoscope

Tagger Magnet

ol

Straw tubes

GEMs | ——

New setup usindPANDA hardware:

- decays of baryons into hyperapkaon systems

- hyperon spectrum
e.g. the 2pole structure of thex(p T Tt L
not commensurate with the systematics
of the quark model

PANDA-FWEC-EMC
\ ot

e A(1405): 2 pole structure
chiral unitary approach
<> meson-baryon interaction

M. Mai EPJST (2021)
230:1593

(m,T")=(1325+18,
+24
180725 MeV
(mT)=(14297F2,
247 % )Mev

Re Wense [GeV|
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Electromagnetic Calorimeter:

EMC Barrel

ErUMESP TQ8PANDA
target EMC barrel slice single detector unit

\\

16 barrel slices

back planes
*i ( buffer, HV regulation etc...)

X
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=1_lgll=I—"[E|ectromagnetic Calorimeter:
EMC Barrel




