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1. Mass Production of Detector Components
e Crystal Gluing
* Submodule Assembly and Test Setup
e HV-Board Issues

2. Backward Endcap (Phase 0 Version)
* Cooling and Cover

3. Preparation of Phase 0 Test Beam
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The PANDA Backward Calorimeter

Mounting Plate

Vacuum Insulation Panels

Phase O - Version

Mounting Plate Vacuum Insulation Panels

ﬁ HIM

Helmholtz-Instiyt Mainz

Cooling Shells

Holding Structure

Submodule Types: ~

Coolirng Shells
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Detector Components

Field
Programmable
Gate Arrays

*  Analogue signals from APFEL
*  Transmission via Front-End electronics (green)
. Digitisation on SADC

e Data Compute

Detector Components 2/11
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Crystal Gluing

* Decision to use glue instead of optical cookies
* DOWSIL 3145 RTV-CLEAR

*  Gluing fixtures from Giel3en

* Small changes for Mainz crystals =—

e Learning process and optimisation
* Very good results (reproducible)

Mass Production of Detector Components 3/11
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Crystal Gluing

* Decision to use glue instead of optical cookies
* DOWSIL 3145 RTV-CLEAR

*  Gluing fixtures from Giel3en

* Small changes for Mainz crystals

e Learning process and optimisation

* Very good results (reproducible)

* Upto 40 crystals per week

* Thanks to Markus Moritz and René Schubert

Mass Production of Detector Components
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Submodule Assembly and Test Setup

*  Full electronics test
* Temperature sensor calibration
* HV —scan with light pulser
* Energy calibration with cosmics
* Three submodule at a time

Mass Productio
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HV Board Issues

* High voltage splitter and APFEL control

*  Only part which is missing

*  Problems with communication (HV and APFEL)
* Control computer (PI) crashes (12C Chip?)

e Slack joints at USB-C connector

* Tedious troubleshooting

Mass Production of Detector Components
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HV Board Issues

Solution:

e Blocking capacitor was missing at board to
board connector

e USB-C connector needs special treatment from
pick-and-place machine

* Pl crashes were unrelated to the electronics
(some internal driver problem)

* Last pre-series ordered (ten boards) then full
batch

* High voltage splitter and APFEL control

*  Only part which is missing

*  Problems with communication (HV and APFEL)
* Control computer (PI) crashes (12C Chip?)

e Slack joints at USB-C connector

* Tedious troubleshooting

Mass Production of Detector Companents
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Backward Endcap (Phase O Version) )

Mounting Plate Vacuum Insulation Panels

Backward Endcap (Phase 0 Version)
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Backward Endcap (Phase 0 Version)



fﬁ' Oliver Noll

Beam test in April (20.04.2022)
 Update of Proto16-1 (2018)

* New Protol6-2

e Readout with PANDA SADC

* Coincidence with MAMI A1l spectrometer

Preparation of Phase 0 Test Beam -



/ﬁ' Oliver Noll p= ', ‘ {7
_ 2% ) SN
Summary - — )

* Mass production of submodules is ongoing

* Gluing of crystals works reliable

* First four submodule units produced

* Used in Proto16-2 and calibration setup
Issues with HV board solved - \

* Last pre-series ordered ‘g »:-'é_ <!

* Full batch will be ordered after last check iy ! B
New mechanical parts for PANDA Phase 0 have arrived

* Cooling

* Parts of cover
Preparation for Phase 0 test beam in April

* Two fully operational prototypes in laboratory

* Software, Slow Control ...

* Firmware, DAQ synchronization ...

* Hall integration

Summary
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The Anomalous Magnetic Moment of the Muon

Dirac Theory:
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Dirac equation with EM-field:
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Reduction of the Uncertainty on a;™ by a Data-Driven Approach

Hadronic Light-by-Light Scattering

Data-Driven Approach

Light Pseudo Scalar Mesons, PS = 1°, n,n'

Integral over Transition Form Factors (TFF) Fpgy =~ (Q?,Q2) with virtual
space-like momenta Q7 ,:
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Numerically greatest contribution : Fnoy*y* 0

Fo(qi.a3)
V. Pauk, M. Vanderhaeghen 2014, M. Hoferichter 2018 o

Primakoff ° Electroproduction

Contribution to coherent nuclear pion production

L LN

* Full developed FAIR
detectors in stand-
Researgnhp?fgig alone experiments
* PANDA backward
calorimeter for FAIR
Phase-0 at MAMI
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Kinematics: Minimizing of g
1.  E; maximized
1. E.=E;—Es
2. E; ~1200 MeV
3. Ef~300MeV — 700 MeV
2. Q% = 2E{E¢(1 — cos(0,)) small
1. ©gsmall
2. 04, small
3. Ogy within a few degree
4. Lorentz boost of photons
-> Measurement at small forward angles
> —q% = Q% =[0.01,0.05] GeV?
-0 =5°-15°

The Primakoff ¥ Electroproduction

e + 3 (@)

FAIR Phase-0 Calorimeter \,‘P

Maximum
_.-Scattering
Angle

Minimum

Scattering

-

Beam Dump

Lead Tungstate
Crystals

Measurement of the Electromagnetic Transition Form Factor of the ? in the Space-Like Region via Primakoff Electroproduction. Letter of Intent, 2020
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Determination of %yy transition form factor

— hadronic light-by-light contribution to g, —
Version of PANDA backward calorimeter

Electron scattering at heavy nucleus (Tantalum, Z=73)
Measurement in forward direction

Strong low energy electromagnetic background
Relative energy resolution at small scattering angles?



