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News from FAIRNews from FAIR

PANDA at FAIR

Civil construction
Excavation complete, North site progressing well
South site realization phase 1 started, phase 2 optional
South site preparation started, base plate concrete in Jan 2021
Technical building infrastructure awards on track for end 2020

Accelerators
SIS100: all dipoles delivered, some delays with quadrupoles
pBar separator: contributions to be awarded to BINP 
CR: progressing well, pre-assembly site in preparation
HESR dipole and quadrupole magnets complete, others almost

Funding Status 
Intermediate objective with German funds granted
Full MSV with funds from other shareholders for optional buildings

Conclusion: Schedules need to be reanalyzed
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Antiproton Production at FAIRAntiproton Production at FAIR

Antiproton production
 Proton Linac 68 MeV
 Accelerate p in SIS18 / 100
 Produce p on Ni/Cu target
 Collection in CR, fast cooling
 Full FAIR: 
- Accumulation in RESR, slow cooling
- Storage in HESR

  - PANDA luminosity < 2x1032 cm-2s-1

 FAIR MSV: 
- Accumulation in HESR
- Luminosity 1031 cm-2s-1

FAIR Intermediate Objective
 Work on all accelerators & exp.
 North site plus S-FRS, NUSTAR,

   APPA hall, pBar target
 Buildings for CR, pLinac and
 HESR/PANDA options in phase 2

CR
RESR

HESR

SIS100

S-FRS

CBM

PANDA APPA

NUSTAR

p-Linac

SIS18

p-Target

PANDA at FAIR



L. Schmitt, GSI/FAIR         

News from PANDANews from PANDA

PANDA at FAIR

Contracting
STT-FT-FEE in-kind contract started work
FAIR Council approved funds for Barrel Muon Detectors
FT contract approaching signature
Contract with U Uppsala for more EMC PWO crystals in preparation

Reports
DCS TDR approved
DAQT TDR submitted
Infrastructure and Installation report submitted
New report on updates to the EMC TDR (from 2008)

Progress highlights
Solenoid magnet construction progressing visibly
Barrel DIRC production of radiator bars almost complete

PANDA schedule needs to be updated w.r.t. new building schedule
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PANDA SchedulePANDA Schedule

Current status
Construction of many Phase 1 systems has started
Integration and infrastructure planning progressing
Delays in several parts due to delayed funding or contracting
Covid-19 needs to be accounted still

Installation periods according to present plans:
Installation period 1: solenoid, dipole, supports etc.
in parallel with installation of technical building infrastructure
Installation period 2: all other systems
after building complete and accepted

Boundary conditions for plan revision:
Completion of PANDA hall later than initially planned
Mitigation: testing and pre-assembly of parts at other sites, storage

Consolidation of full FAIR schedule Q4/2020 – Q1/2021
Current S-curves have to be taken with a grain of salt
Replanning of PANDA installation and preparatory activities
(pre-assembly, calibration, field mapping, ...)

PANDA at FAIR
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PANDA Progress ScorecardPANDA Progress Scorecard

PANDA at FAIR
Note: Absolute dates subject to adjustment
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PANDA TDR SchedulePANDA TDR Schedule

PANDA at FAIR

Phase 1:   13 TDRs approved 

DCS TDR approved October 12

DAQT TDR submitted,

Infrastructure report submitted

GEM TDR in preparation

Phase 2: 1 TDR approved

Disc DIRC: approved Nov 2019

Pellet Target: in preparation

Forward RICH

Hypernuclear Setup

System

PANDA PHASE 1

Target Spectrometer EMC 11/7/2008 18/08/2008

Solenoid
11/02/2009 21/05/2009

Dipole

Micro Vertex Detector (MVD) 10/1/2012 26/02/2013

Straw Tube Tracker (STT) 03/4/2012 29/01/2013

Cluster Jet Target 17/4/2012 28/08/2013

Muon System 05/10/2012 22/09/2014

Forward Shashlyk Calorimeter 17/6/2015 03/03/2016

Barrel DIRC 22/9/2016 20/08/2017

Barrel Time of Flight (TOF) 11/4/2017 14/02/2018

Forward TOF 29/1/2018 16/10/2018

Forward Tracking 15/5/2018 16/10/2018

Luminosity Detector 30/3/2017 04/04/2019

Controls 28/8/2019 12/10/2020

DAQ 25/8/2020 2/2021

Infrastructure 14/9/2019 3/2021

Planar GEM Trackers 12/2020 6/2021

PANDA PHASE 2

Endcap Disc DIRC 29/6/2018 08/11/2011

Forward RICH 3/2021 9/2021

Pellet Target 3/2021 9/2021

Hypernuclear Setup 12/2020 6/2021
Status  15/10/2020

Submission 
ExpectedSubmissi

on Expected

M3 (Approval) 
Expected M3M3 

(Approval) Expected 
M3

For the item “Interaction Region” no TDR is planned, only a specification 
document. Computing TDR together with FAIR Computing TDR.
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PANDA Funding Risks (1)PANDA Funding Risks (1)

PANDA at FAIR
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PANDA Funding Risks (2)PANDA Funding Risks (2)

PANDA at FAIR
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PANDA Personnel RisksPANDA Personnel Risks

PANDA at FAIR
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PANDA Technical Risks (1)PANDA Technical Risks (1)

PANDA at FAIR
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PANDA Technical Risks (2)PANDA Technical Risks (2)

PANDA at FAIR
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PANDA Day-1PANDA Day-1 / Phase 1  / Phase 1 / Phase 2/ Phase 2
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Not shown:
Hypernuclear
Setup



L. Schmitt, GSI/FAIR         

PANDA System NewsPANDA System News

System Updates
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Solenoid MagnetSolenoid Magnet

System Updates

Project Status:
Contract with BINP in March 2017
Yoke components produced, 
first test assembly complete
Cryostat component procurement
Local cryogenics CDR close to final,
FDR to follow soon after

Critical Items:
Superconductor procurement

First contracts signed

Schedule:
Coordination of installation at FAIR
Field-mapping to be done before at BINP
Insertion of muon detectors
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Solenoid: Control DewarSolenoid: Control Dewar

System Updates

Control Dewar: local cryogenics of solenoid 
(aka branch box, aka valve box)

Last major component of design review
- Cryogenic flow for all operation states
- Feedthrough of current leads
- Safety regime

Review with FAIR Cryo and ATLAS Magnet groups
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Solenoid: Yoke StatusSolenoid: Yoke Status

System Updates

All parts manufactured
Yoke first assembly done!
Next steps:

Adjustments
Door mechanism
Painting
Transport to BINPYoke frame Rear door wing



L. Schmitt, GSI/FAIR         

Solenoid: Further ActivitiesSolenoid: Further Activities

System Updates

Laser tracker SMR placement Prototype coil
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Dipole MagnetDipole Magnet

System Updates

Project Status
Magnet is part of HESR IOL, 
→ considered as HESR component
EoI by BINP 
Design contract FAIR-BINP: 

1st milestone reached, 
full design almost complete

Production contract: 
Specs  for magnet in final round
Specs for power converter complete

Technical Progress
Design work done at BINP:

Design of yoke, coils, support structure
Dynamic field calculations
Seismic stress calculations

Develop field mapping procedure
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Cluster TargetCluster Target

System Updates

PANDA Cluster-Jet Target at COSY

Cluster Target Hardware:
PANDA cluster-jet target very advanced

Design parameters already reached

Development and test of new diagnostic tools 
Goal: improve performance 

Experiments at COSY:
Study of beam-target interaction

Performance of stochastic/electron cooling 
in presence of the cluster target beam

Vacuum situation at IP and improvements

Simulation and design
Variation of IP shape and pumping 

Start of design of cryo pump
inside the beam pipe
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Straw Trackers in PANDAStraw Trackers in PANDA

System Updates

Straw Tube Tracker Forward Tracker Outer Tracker
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Straw Trackers in PANDAStraw Trackers in PANDA

System Updates

Straw Tube Tracker STT (TS Central Tracker)
Module production started
Activities on Phase 0 at HADES

FEE progress (Polish IKC):
- PASTTREC ASIC submitted
- Board design started

Forward Tracker
In kind contract prepared
Activities on Phase 0 at HADES

Outer Tracker (LHCb straw tracker)
Readout interface prototype ready 
High voltage available
Preparation of tests at GSI

PASTTREC ASIC

LHCb OT FEE with i/f to DIRICH

installed
In HADES

STS-2 / JU
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Barrel DIRCBarrel DIRC

Baseline design
Fused silica (SiO

2
) radiator bars and prisms

MCP PMT for readout

Focusing by 3-layer spherical lenses 

Fast readout to suppress BG

Project status
Series production of DIRC bars at Nikon
Already 90/98 bars delivered to GSI 
- detailed evaluation ongoing
- preparation of order for spares
MCP PMT tender: 
- evaluation of samples completed
- magnet tests at FZJ performed
- assessment of data, contract soon
Phase 0: Participation at Glue X DIRC

Photon detectors

Fused silica bars
(2.5m)

Electronics

PrismPrism

System Updates

Kaleidoscopic image of a HeCd laser beam
in one DIRC bar on test bench
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Infrastructure and Installation Infrastructure and Installation 
ReportReport

Infrastructure and Installation

Technical layout & cost assessment

of infrastructure comprising: 
 Common supports 
 Supply infrastructure

in the framework of 
 Integration requirements  
 Installation procedures

Current status:
 Report was released to the collaboration
 Review with external experts in summer
 Submission to ECE in September

Next steps:
 Cost review with ECSG
 Common fund: MoU & RRB
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Infrastructure and Installation Infrastructure and Installation 
ReportReport

Infrastructure and Installation
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PANDA Hall LayoutPANDA Hall Layout

Infrastructure and Installation

E30.103
Computing

E20.103
DAQ

E10.103
Supply area

E10.201
Maintenance 
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E10.200
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(with dipole)

E10.103
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Meeting room
Control room

E40.200
Supply 

platform

Shielding 
beams

Crane E40.310
Cryogenic 

compressor
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Conformity and Risk AssessmentConformity and Risk Assessment

Infrastructure and Installation

Risk analysis
- Limits of machinery
- Hazard identification
- Risk estimation

Risk evaluation
Measures to reduce risks:

By design
Protective measure
Adequate information for use

Related information
- User specification
- Machinery specification
- Regulations and standards
- Experience of use

Start

Hazard identification

Determination of 
limits of machinery

Risk estimation

Risk evaluation

Has 
the risk been

reduced?

Risk reduction

no

yes
done
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Survey and AlignmentSurvey and Alignment

Infrastructure and Installation

Fixed tripod positions with
maximum lines of view

Measure with theodolites and
total stations

Precision fiducials with laser tracker

Moving fiducials (re-)scanned with
structured light scanners
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Support Structures and PlatformsSupport Structures and Platforms

Infrastructure and Installation

Solenoid Magnet with Supports
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Support Structures and PlatformsSupport Structures and Platforms

Infrastructure and Installation

Forward Spectrometer Platform
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Detector Supports Detector Supports 

Infrastructure and Installation

Central Space Frame
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Detector Supports Detector Supports 

Infrastructure and Installation

Central Space Frame
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Detector Supports Detector Supports 

Infrastructure and Installation

Central Detectors Support
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Detector Supports Detector Supports 

Infrastructure and Installation

Rail System for Central Detectors
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Supplies: Drag ChainsSupplies: Drag Chains

Infrastructure and Installation

FS Platform Solenoid Aux Platform
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Supplies: Power, Cooling, AirSupplies: Power, Cooling, Air

Infrastructure and Installation

Electrical Power

Power distribution on platforms

48V supply for on-detector FEE

Star shaped electronics grounding

Pressurized Air

5-7 bar pressure

Outlets every 20m

ISO8573-1 Class 1.3.1

Dew point < -25°C

Water Cooling

Leakless cooling for electronics (above)

Pressurized coolers for computing racks

Secondary circuits for detectors
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Supplies: Technical GasesSupplies: Technical Gases

Infrastructure and Installation

Gas Supply

Gases: Ar, CO
2
, H

2
, O

2
, C

2
H

6
/C

4
H

10

Gas mixing in supply area

Stainless steal pipes

Flexible tubes in drag chains

PLC control
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Installation PlatformInstallation Platform

Infrastructure and Installation

Extended Installation Platform
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Maintenance AreaMaintenance Area

Infrastructure and Installation

Removable central part of aux platform
Removable installation platform
Integration of Barrel EMC installation device
(some design adjustments needed)
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Maintenance AreaMaintenance Area

Infrastructure and Installation

Extended platform for pre-assembly
Lifting central part for installation
Cleanroom for delicate work 2.3 x 4.2 m
Target test stand
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Installation PlanningInstallation Planning

Infrastructure and Installation

Planning of detailed steps of magnet, detector and infrastructure installation
1st phase: magnets and infrastructure
2nd phase: detector installation

Note: Absolute dates subject to adjustment
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Installation PlanningInstallation Planning

Infrastructure and Installation

Planning of detailed steps of magnet, detector and infrastructure installation
1st phase: magnets and infrastructure
2nd phase: detector installation
Resource planning of additional workforce

Note: Absolute dates subject to adjustment
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Infrastructure CostInfrastructure Cost

Infrastructure and Installation

Contracted equipment incl. certification and installation
Installation labor: electricians, technicians, mechanics workers, survey engineers
Personnel contribution of collaborators to installation work foreseen

Supports (PSP 1.4.1.18.1) k€

Auxiliary platform, 7.8 m x 2.5 m x 3.7 m 30.7
Yoke support, 8.6 m x 5.8 m x 6.0 m 60.5
Forward platform, 11.0 m x 6.7 m x 2.1 m 79.7
Supports between solenoid and dipole 64.0
Inner detectors - Central space frame 96.0
Inner detectors - Central support rail system 104.0
Rail system and central tracker shuttle 21.3

50.0
Hydraulic equipment 50.2
Rollers and rails for target spectrometer 104.2
Rollers and rails for forward spectrometer 70.4
Installation platform, 2.0 m x 2.7 m x 2.5 m 8.2
Extended platform, 14.6 m x 8.8 m x 3.6 m 98.0
Extended platform - drive system 23.8
Clean room cabin 19.0
Spindle stairs 36.4
Installation - Tooling 48.0
Installation - Workshop equipment 96.4
Installation - Hired labor 392.6
Surveying 56.0
Certification of conformity 80.0

1589.4

Forward Endcap supports and trolley

Supplies (PSP 1.4.1.18.2) k€

Drag chains 28.4
Cable trays 23.0
Fixed forward system cable ducts 9.9
48\,V power supply system 136.8
Grounding 24.6
Pressurized cooling circuits 103.0

983.0
Gas installation 60.0
Gas storage 267.2

1635.9

Controls (PSP 1.4.1.18.3)
as of DCS-TDR 376.0
Control room equipment 82.6

458.6

TOTAL SUM Infrastructure 3683.9

DAQ (PSP 1.4.1.19) 920.0

Leakless cooling / infrastructure racks
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Feedback from Internal ReviewFeedback from Internal Review

Infrastructure and Installation

Internal Review July 20
Participants:
- Rolf Lindner, LHCb (CERN)
- Werner Riegler, ALICE (CERN)
Report was submitted beginning of July
Meeting of 4 hours of presentation, Q&A
Report with recommendations received Aug 28

Remarks and recommendations (regarding personnel and budget)
“Core team of engineers, designers and especially technicians is essential.”
“A safety person is essential for the consistent implementation and follow 
up of all safety related items.”
“The common fund contains only 400kEuro of hired labour. We consider 
this to be significantly underestimated.”
“As minimum a contingency of 30% should be foreseen.”
“Allow an operational budget for personnel and ‘consumables’ that are 
needed during the installation.”
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ConclusionConclusion

Conclusion

Main achievements:
Solenoid construction in full swing – first yoke test assembly done
Dipole design work ongoing, construction contract in preparation
Barrel DIRC procurement started, delivery 90/98 bars, PMT evaluation complete
Barrel EMC first slice assembled, testing ongoing, finalisation of cooling
Reports: DCS TDR approved;
DAQT TDR, Infrastructure Report, EMC TDR Update Report submitted

Upcoming milestones:
Forward tracker IKC with Poland
Solenoid: 
- Start of cryostat construction 
- Super-conductor production to finish by end 2021

GEM TDR submission early 2021
Dipole contract (with HESR)

In summary: PANDA remains on track for Day-1

Turn schedule risks into schedule opportunities
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PANDA CollaborationPANDA Collaboration

UP Marche Ancona
U Basel
IHEP Beijing
U Bochum
Abant Izzet Baysal 
U Golkoy, Bolu 
U Bonn
U Brescia
IFIN-HH Bucharest
AGH UST Cracow
IFJ PAN Cracow
JU Cracow
Cracow UT
FAIR Darmstadt
GSI Darmstadt 
JINR Dubna    
U Erlangen

Lund U
HI Mainz
U Mainz
RINP Minsk
NRC "Kurchatov Institute" 
- ITEP Moscow 
MPEI Moscow
U Münster
BINP Novosibirsk
Novosibirsk State U
U Wisconsin, Oshkosh
U & INFN Pavia
PNPI St. Petersburg
West Boh. U, Pilzen
Charles U, Prague
Czech TU, Prague

IHEP Protvino
Irfu Saclay
KTH Stockholm
Stockholm U
SUT, Nakhon Ratchasima
SVNIT Surat-Gujarat 
S Gujarat U, Surat-Gujarat 
FSU Tallahassee
Nankai U, Tianjin
U & INFN Torino
Politecnico di Torino
U Uppsala
SMI Vienna
NCBJ Warsaw
U York

NWU Evanston
U Frankfurt
LNF-INFN Frascati
U & INFN Genova
U Gießen
Giresun U
U Glasgow
KVI-CART Groningen
Gauhati U, Guwahati
USTC Hefei
URZ Heidelberg
Doğuş U, Istanbul 
Okan U, Istanbul
FZ Jülich
Karlsruhe Institute of 
Technology
IMP Lanzhou
INFN Legnaro

more than 420 physicists from 65 institutions in 18 countries
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