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● Funding Status:
➢ Day-1, Phase-1, Phase-2 (MSV)
➢ Expressions of Interest, Open Contributions
➢ TDR Coverage

● Construction-MoU / Construction Common Fund

11th FAIR Resource Review Board 
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● Day-1 = Phase-1 setup, partially equipped:
- Barrel-EMC : ~75% / ~12 'slices'
- GEM         : ~50% / 2 out of 3 planes
- Fw.Tracking: FT 1-4  (+ LHCb-OT option)
- New: MVD  : Si-Strips only 

● ~92% secured funding
 with “Russian Pledge” included

● Cost update for Common Infrastructure
3.1 M€ [2005]  (= ~97% of “EoI”)
→ C-MoU with Construction Common Fund

PANDA Day-1 Setup – General Status

Day-1 Setup
48.461 M€ [2005]  = 100%

● FAIR construction progressing, in particular South Area 
  → funds yet pending for pLinac-, CR-, HESR-buildings

● PANDA subsystem construction progressing as well
  → Covid-19 pandemic interfering since 2 years
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Recent Developments

● EMC crystals
➢ 70 additional crystals secured by rearrangement within FAIR-CZ
➢ Manufacturer Crytur (CZ) urgently asks for larger orders for profitable

operation. Cost increase likely, amount depends on delay (+ energy cost)

● German Universities collaborative funding (“Verbundforschung”) 
➢ 2021-24 period started

● In-kind contracts
➢ concluded with JU Krakow: FT 1-4, 1145 k€ [2005]
➢ close to signature with U Uppsala: PWO Crystals for Barrel-EMC,

205 k€ [2005] (post-production)

● Construction MoU & Common Infrastructure
➢ some progress  → slides below
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Day-1 Setup: Financial Status of Subsystems

   FAIR  : 24.1 M€  (49.8%)
   Other : 12.1 M€  (24.9%)
   RU     :   8.2 M€  (16.9%)
   EoI     :   3.1 M€  (  6.5%)
   t.b.a.  :   1.0 M€  (  2.0%)
   Sum   : 48.5 M€ [2005]

Russian Pledge
Barrel-EMC Crystals (!)      4.8 M€
Muon Syst. (remainder)     1.7 M€
Fw. Shashlyk Calorimeter  1.3 M€
Fw. TOF                             0.3 M€

Expressions of Interest
Hall Infrastructure, DAQ     3.05 M€ 
→ Construction Common Fund / C-MoU

To be assigned
Cl.-Jet: Gas system  0.1 M€
STT   :  Mechanics           ~0.3 M€
Barrel-TOF               0.3 M€
Barrel-EMC: Cooling 0.2 M€  
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Day-1 Setup: TDR Coverage 

  

Recently approved
● DAQT, Infrastructure
● EMC-Update

Day-1 almost covered !
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Day-1 → Phase-1 → Phase-2 

Day-1:
● 48.5 M€ [2005]
● 92% secured
● 75% B-EMC, 50% GEM, MVD-Strips

Phase-1:
● 53.5 M€ [2005]
● 83% secured
● complete B-EMC, GEM, MVD

Phase-2:
● 63.2 M€ [2005]
● 73% secured
● Full setup (w/ Pellets, FT 5+6, Fw. Cer's., Hyp. N)
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Phase-1: Financial Status of Subsystems

Phase-1 = Day-1 with  
subsystems fully instrumented, 
i.e. full MVD, GEM Barrel-EMC
if possible, B-TOF earlier!

   FAIR  : 24.1 M€  (45.1%)
   Other : 12.1 M€  (22.6%)
   RU     :   8.2 M€  (15.3%)
   EoI     :   3.1 M€  (  5.9%)
   t.b.a.  :   5.9 M€  ( 11.1%)
   Sum   : 53.5 M€
     [2005-prices]
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Full Setup = Phase-1 Setup
+ Pellet Target
+ Fw.Trk. 5 - 6
+ Disc DIRC
+ Fw. RICH
+ Hypernuclear Setup

   FAIR  : 24.1 M€  (38.2%)
   Other : 14.0 M€  (22.2%)
   RU     :   8.2 M€  (13.0%)
   EoI     :   8.7 M€  (13.8%)
   t.b.a.  :   8.1 M€  (12.9%)
   Sum   : 63.2 M€
     [2005-prices]

 

 

 

Phase-2 / MSV: Financial Status of Subsystems
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● DAQT-TDR & Infrastructure report recently approved by FAIR
(DCS-TDR already in 2020)
→ Basis for update of common infrastructure cost estimate
     now at 3.05 M€ [2005] / 5.12 M€ [2024] in total

● PANDA - C-MoU draft approved by Collaboration Board and ECE-ECSG
→  established concepts and procedures by closely following CBM-C-MoU
      (in execution since mid 2020)
→  likewise included: Construction Common Fund for Common Infrastructure

● Current planning foresees PANDA hall in 2024
→ procurement e.g. for support structures needs to start well in advance
       →  C-MoU with Construction Common Fund as prerequisite needed

Construction-MoU  & Common Infrastructure  
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Construction-MoU  - Introduction  

● Document about the distribution of responsibilities for the
construction of PANDA. Oversimplified:
    “Institute X builds & installs subsystem Y
        and funding agency FX agrees by providing funds”
in-kind model as underlying principle

● includes Construction Common Fund for Common Infrastructure

● Parties: FAIR/GSI (host lab), PANDA Institutions, Funding Agencies

● Strong commitment
→ legally not binding (except General Conditions – Annex 8)

Construction → to be distincted from Maintenance & Operations!
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● Preamble

● Art.   1  Parties to CMoU            (→ Institutes, Host Lab, Funding Agencies)
● Art.   2  Purpose of CMoU          (→ Construction of PANDA, in-kind)
● Art.   3  Duration and Extension  (→ 2022 - 2026)
● Art.   4  The PANDA Experiment and Collaboration      (→ An. 1,3,5)
● Art.   5  Program of Work, Sharing of Responsibilities  (→ An. 4, 6, 7)
● Art.   6  Common Infrastructure and Construction Common Fund (→ An. 7)

              → i.a. FAIR ownership of CCF-items 
● Art.   7  Obligations of Host Lab and Institutes    (→ An. 8 - Gen. Conditions)
● Art.   8  Relationship PANDA Collaboration – FAIR  (→ An. 3 - Gov. Rules)
● Art.   9  Rights and Benefits of the Institutes         (→ An. 8 - Gen. Conditions)
● Art. 10  Administrative and Financial Provisions  (German GmbH rules apply)
● Art. 11  Amendments
● Art. 12  Disputes
● Art. 13  Annexes
● Art. 14  Final Provisions      (→ An. 8 - Gen. Conditions legally binding)

Construction-MoU  - Main part  
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● Annex 1 – Institutions
● Annex 2 – Funding Agencies
● Annex 3 – Governance Rules
● Annex 4a – Responsibilities and Work Packages
● Annex 4b – Costs    (→ RRB) 
● Annex 5 – TDR Status
● Annex 6 – Construction Schedule
● Annex 7 – Construction Common Fund Procedures
● Annex 8 – General Conditions for Experiments at FAIR
● Annex 9 – The Panda Day-1, Phase-1 and Phase-2 setup

Construction-MoU  - Annexes  
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● Common infrastructure: PANDA specific, but not subsystem-specific
equipment within experimental building, as described in DCS-TDR,
DAQT-TDR and Infrastructure Report

● Technical Coordination team oversees planning, procurement and
installation and coordinates with subsystem teams and host lab

● Costs ~3.05 M€ [2005] / ~5.1 M€ [2024]
→ distribution between work packages
→ distribution between institutes according to the number of PhD-holders

● PANDA: 17 countries, 61 institutions, 396 members, 233 PhD-holders
(emeriti exempt) → ~4400 € / y / PhD for 5 year construction period

● Annual or down-payments possible
In-kind instead of cash possible if needs and costs match

Annex 7 – Constr. Common Fund Procedures  
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Annex 7 – Costs vs. Work Packages (1)  



18

Annex 7 – Costs vs. Work Packages (2)  
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Common Infrastructure  - Cost Update

Subsystem  (TDR) Actual estimate ≤ RRB #10

k€ [2024] k€ [2005] k€ [2005]

Supports  (Infra) 1761 1050 2400   -56%

Supplies   (Infra) 1812 1081 760  +42%

Controls   (DCS) 520 310 400   -23%

DAQT      (DAQT) 1021 609 980   -38%

Sum Common Fund 5115 3050 4540  -33%

● ECE recommendation: Infrastructure report “living document”, to be updated
for schedule and funding boundary conditions

● possible risk of under-estimated manpower for installation
● member count 'risk', actually 233 PhD-holders (w/o emeriti etc.)

→ ~4.4 k€ [2024] / y / PhD for assumed 5y construction period
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PANDA PhD holders  

(incl. emeriti, retirees, honoraries) 
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• PANDA : Excellent science
➢ from Day-1 onwards
➢ for all physics subgroups 

• Construction progress continues
➢ Subsystems advancing reasonably well  (caveat: Covid-19)
➢ TDR for Day-1 and Phase-1 almost complete
➢ Day-1 funding consolidated   (++caveat: persisting funding issues)
➢ C-MoU put forward to further ensure timely construction

Summary 
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Thanks for your attention!

11th FAIR Resource Review Board 
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11th FAIR Resource Review Board 

Addendum
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Member Distribution 
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PhD-holder Distribution 

(incl. emeriti, retirees, honoraries) 
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Day-1 setup, 48.5 M€ [2005]

Countries & Funding: Day-1 Setup 
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Countries & Funding: Phase-1 / Start Setup 

Phase-1 / Start setup, 53.5 M€ [2005]
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Countries & Funding: Phase-2 / Full Setup 

Phase-2 / Full (MSV) setup, 63.2 M€ [2005]
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Day-1: Scorecard 
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Actual Financial Status of PANDA: Overview
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Actual Financial Status of PANDA: Overview
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Annex 9 – Day-1-Setup (& Phase-1/2)
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Day-1 Scenario: 48.5 M€ [2005]

● MVD w/o Pixels, 75% of Barrel-EMC and 50% of GEM instrumented
● Includes “Russian Pledge” on EMC-crystals, Fw. TOF, Fw Shashlyk, Muon System
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Phase-1 / Start Setup: 53.5 M€ [2005]

Not included: Pellet Target, Disc DIRC, Fw. RICH, Hyper-N. Setup, Fw.Trk Stations 5/6.
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Phase-2 / MSV / Full Setup: 63.2 M€ [2005] 

Included (but not depicted): Pellet Target and Hypernuclear Setup


