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Hemenkon croponon Hadar mpouecc cimsiuuss OAUP u ['CU. B wmrome 2013 1. co3zpaHa
MEXJyHapoHas pabodass TpyIma, KoTopas IMOJArOTOBWJIA MEpPEYeHb IOPUIMYECKUX U
MPAaKTUYECKUX BOIMPOCOB MO CIUSHHMIO, OTBETHI HAa KOTOpPHIE JOJDKHA AaTh pabouasi rpymma Io
CIUSAHMIO, co3anHasa ['epmanueit u anmunuctpanuu ®ANUP u I'CH.

B nauane 2014 r., mo pe3ynbraty punancoBoro ayauta npoekta FAIR, FAIR Council cooOmui,

9TO0 cTOMMOCTH TpoekTa FAIR cyimecTBeHHO yBenuumiiach B 4acTu civil construction (mpuMepHO
Ha 250 MeBpo).

B cBs3u ¢ atum Staatssekretdr Georg Schiitte maunmrupoBan paccMorpenue Bcero npoekta FAIR
crenMalibHO co37aHHbIM International Review Committee (chaired by Rolf-Dieter Heuer)

Review meeting from 16-18 February in Darmstadt — rmaBHbIie uTOrH:

*IIpoBecTn KpuUTHYECKUA aHamu3 S(PPEKTUBHOCTH OPraHU3AIMOHHOM CTPYKTYpbl MPOEKTa U
MEHEIKEPCKON CTPYKTYPHI;

*[IpoBectn nepecMoTp Bcex HayuHbIx mporpamMm FAIR Brmote 10 2025 roma u mo3»xe U cAenaTh
PaHKUPOBAHUE HAYYHBIX HAIPABJICHU;

*Cosznatp “Strategy Board” s BeIpaOOTKM CTpaTErHUeCKUX peKoMeHaanui ais Jupekropara Ha
nepexoHbIi nepros u npeactaButh ux Council meeting on 30th June/lIst July 2015;

*Coznate Administrative and Management Advisory Panel s BbipaboTku pexomeHanuii
Administrative Managing Director;

*Coznath Advisory Committee for civil construction st BEIpaOOTKH peKOMEH AN PYKOBOJICTBY
OANP u I'CH.

As of April, 7, 2015, Dr.-Ing. Jiirgen Henschel was assigned as overall project leader for the
FAIR Project in his role as Technical Director of FAIR and GSI GmbH.
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Future Strategy for FAIR

FAIR

Project organization and management

Jurgen Henschel
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Project organization and management F.\|R
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Future organizational structure
in five main units F'\IR

Project Team

« capture and run the project in all aspects

« full responsibility for scope control

+ management of dedicated resources and schedule improvements

« direct reporting line to management

«  structure t.b.d. — preferably strong matrix setup

Research Division

+ physics case

+ host lab tasks, communication to external user community

« setup and execution of the experiments

+ experiment schedule until first data acquisition and construction of necessary
equipment to do so

Operations Division
« running of all existing machines on site

Infrastructure Division
+ enabling of the facility

Administrative Division
+ builds legal and financial framework for the organization
+ provides administrative services

Next steps F.\|R

Conversion of existing structures into a suitable joint project
management structure for FAIR GmbH and GSI GmbH
Establishment of a joint Project Management Office (PMO)

from Technical Division (FAIR) and Project Coordination
(FAIR@GSI)

Operational integration of FAIR GmbH and GSI GmbH staff,
eg.

Controlling (done)

Purchasing (done)

Human Resources

Finances




FAIR Modularized Start Version (MSV) analysis

Scenarios (Part 1) F.\|R

Scenario1:  Without CBM (Module 1)
Scientific consequence: omission of experiments HADES and CBM
Re-planning effort: small
Saving potential: ca. 50 M€

Scenario 2: Without Module 2 (Super-FRS, R3B, ILIMA, HISPEC/DESPEC,
MATS, LASPEC, EXL)
Scientific consequence: omission of the full NUSTAR program
Re-planning effort: significant replanning required
Saving potential: ca. 312 M€

11 @ 22 Strategy: Accelerators F_\|R

Scenario 5: Like Scenario 3 but keeping both CR and HESR
(=11 @ 22)
Scientific consequence:
preservation of the full scientific instrumentation for APPA (SPARC) and NUSTAR
(ILIMA, EXL), adding of physics programs with antiprotons including PANDA is possible
since the HESR is included in this scenario
Re-planning effort: moderate
Saving potential: ca. 103 Mio. €.
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Synchrotron SI1S100, the heart and
Jworkhorse” of FAIR

Super Fragment Separator

Cooler-storage rings
CR, HESR, and Cryring

4 /
Reduced number of beam lines i A
a NSTAR

RIB Target

Super-FRS

Cost and schedule for 11 @ 22 FAIR

Cost estimate:

Saving potential compared to FAIR MSV: about 103 M€ (2022 prices)
« Building for p-linac and PANDA experimentation hall

« Accelerator systems for p-linac, pbar target, beam lines and related Common
Systems

+ PANDA detector (only partially included in FAIR Project funding)

Schedule:
Schedule for realization of 11 @ 22 is essentially the same as for FAIR
MSV

Critical path is the production and assembly of the Super FRS which is a
key system in both the MSV and 11 @ 22
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11 @ 22 Strategy: Experiments F.\lR
APPA

SPARC: atomic physics in strong fields

WDM+Hedgehob: dense plasma physics

BIOMAT: biomedical and materials research
CBM

HADES : hadrons in dense nuclear matter
CBM: compressed baryonic matter

NUSTAR incl. LEB Building, Super-FRS

R3B: kinematically complete reaction studies with
relativistic radioactive ion beams

ILIMA: In ring lifetime and mass spectroscopy
HISPEC/DESPEC: In beam and stopped beam

¥ spectroscopy of exotic nuclei

MATS: Mass and lifetime spectroscopy in traps

LASPEC: laser spectroscopy of exotic nuclei

EXL: In-ring reaction studies with exotic nuclei




Modularised Start Version (MSV) FAIR

Cost about 1.6 billion by 2018
(1 billion 2005 Euros)
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FAIR MSV Schedule F-\lR

*  Milestones:
« SIS100 ready for beam commissioning in 2021
» Super-FRS ready for commissioning in 2022
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FAIR MSV Cost FAIR

Cost table for the FAIR MSV plus LEB building including the cost overrun estimated
in 2014 for civil construction (in 2005 prices and escalated to 2022)

Total costs (MC) 2005 prices Escalated prices*
Experiments 78,0 83,6
Accelerators 385,0 412,5
Acec. coordination personnel 110,9 1131
Personnel FAIR GmbH 38,0 43,1
Running costs 15,4 19,8
Civil Construction original estimate 4095,0 676,3
Subtotal 1.122,3 1.348,4
less site costs 1.027,3 1.220,9
Civil Construction cost increase 227,9 320,1
LER building™®* 6,5 9,6
Total incl. site costs 1.356,8 1.678,1

*) Escalated from 2005 to 2022 following FAIR escalation mechanisms
The following assumptions were made:
1) Civil Construction spending profile is preserved, but extended to the year 2022,
2) For the additional costs for the planners the full claim of 65,5M€ (at 2014 prices) is
considerad
3) In-kind contributions are not escalated
4) Concerning experiments, accelerators, and accelerator coordination personnel, anly
colfaboration contracts and tenders are escalated.
*x) The LEB building houses the NUSTAR low-energy branch. While the LEB was
inciuded in the M5V, the LEB buiding was not.

mmm) Costincrease of about 320 million € (in 2022 prices)
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Drilling of 1350 piles finished ahead of time
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Aerial photo of the construction site taken on April 22, 2015
(photo: Till Middelhauve for FAIR)




Visit of the T110 mockup FAIR

Ursula Weyrich — 17th AFC — October 7/8, 2015 s 7



Accelerator’s Status

Progressing well

SIS 100 dipoles

= First series del.+tested
SIS 100 sextopoles

= Dubna prototype
HEBT magnets

= Efremov, St Petersburg
SIS 100 quadrupoles

= JINR, Dubna




Technical Challenges: contributions by partner F-\IR
countries

Target & Beam Catcher
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The GLAD (GSI Large Acceptance Dipole) magnet built in France for FAIR (R3B) delivered to GSI
05.11.2015




Details on partner countries and their contributions

Russia
Commitment (all figures Jan. 2005 prices): 178.05 M« (Convention, signed)
Cash, including: 178.05 M€
Cash (beyond contributions to acc. & exp.: 44.50 M€
Accountable contribution to accelerators: 6g.76 M€
Of which assigned: 58.1429 Me
Accountable contribution to experiments: 24.27 M€
Of which assigned: 24.270 M€
Planned additional contribution to experiments according to Russian Eols: 2g.29 M€
Planned but not specified cash contribution to accelerators: 14.23 Me
Experiments:

All experiments intend to apply for funding in Russia, with a total sum of about 53.564 M.
Of these the major ones are PANDA (26.124 M<), CBM (14.885 M<€), NUSTAR (6.025 M<), HEDgeHOB (6.59 M<).

From the accountable contribution to Experiments:
IHEF, PANDA PWO crystals (1981 pcs.), .0 M€ (Council ll.19.1), contract concluded
IHEP, mechanical structure of PANDA EM calorimeter, 2.844 M€ (Council V1.11.2), contract concluded
IHEP, high-gradient quadrupoles for HEDgeHOB, 2.8Boo M< (Council Xl.19.3), contract negotiations
JINR, yoke for PANDA 5C solenoid, 1.0 M€ (Council Vl.11.3), (*)
JINR, PAMDA SC. solenoid (besides yoke), 4.420 M€ (Council Xl.ag.4), (*)

(*) contract negotiations for these two items together
JINR, Ladders for STS tracking system (CBM), z.115 Me (Council IX.18.4), contract concluded
JINR, CBM SC. dipole, 3.758 M€ (Council Xl.19.5), contract negotiations
JINR, Straw Tube Detector, CBM — MUCH, 0.490 M€ (Council XVI1.12.5)
PMPI, 5ci. bars & Read-out Elec. NeuLAND (NUSTAR), 0.8 M< (Council Vill.ag.4), contract in preparation
PMNPI, HY distribution system NeuLAND (NUSTAR), 0.415 M€ (Council Vlll.ag.5), contract concluded
PMNPI, mechanical structure of CBM RICH detector, 1.450 M€ (Council Xl.19.6), contract negotiations
PMNPI, Components for CBM —M UCH, 3.022 M £ (Council XV].12.4)

INR, Modules for CBM —PSD, 0.778 M€ (Council XV1.12.3) Compilation as of 14th SEPtEI’T’IbEI" 2015

(Before 17" AFC Meeting)




The list of the contracted and intended contributions of the Russian Federation to the construction of the FAIR experiments

(PNPI Parts) 04.06.2015 , Revised on 07/07/2015
# FAIR Russian Institutes, Contributions and Coordinators. Contribution status. Cost-book (in
experiments 2005 prices),
in M Euro.
4 MuSTAR PMPI-Gatchina,High voltage system for MeulAND (R3B),V. Golovisow. The Collaboration contract between PNPI 0, 415
Gatchina and FAIR was signed on 08.07.2014.
5 MuSTAR PMPI-Gatchina,Scintillator plates and read-out electronics for NeuLAND Assigned by the FAIR Council on 09.07.2013. 0, 5B5
{R3B),V.Kuznetsov. 0, 335 M Ewuro — scintillator plates,
0, 250 M Euro —read-out electronics
9 CBM PMPI-Gatchina, The mechanical structure of the RICH detector,V. Samsonov. | Assigned by the FAIR Council on 09.07.2014. 1, 450
13 | MusTAR PMPI-Gatchina, The mass calibrator and thin silicon detectors for MATS, TDR was approved by FAIR on 07.05.2010. 0,191
Yuri Novikow.
14 | MusTAR PMPI-Gatchina, The remaining part of the NeuLAND detector in R3E, TDR was approved by FAIR ECE in January 2013. | 0, 250
V. Kuznetsov.
15 | CBM PMPI-Gatchina, The muon system MUCH,V.5amsonov. Assigned by the FAIR Council on 01.07.2015. 3,022
22 | PANDA PMPI-Gatchina, The forward TOF detector, Stanislav Belostotski. TDR is expected to be ready in 2015. 0, 362
25 | MuSTAR PMPI-Gatchina, Active hydrogen target ACTAR Evgeny Maev. TOR is expected to be ready in 2015. 0, 955
31 | MuSTAR PMPI-Gatchina, the tracking detectors for R3B,A. Krivchitch. TODR is expected to be ready in 2015, 0, 420
TOTAL COST OF ALL CONTRIBUTIONS 53,69 | 7,71

Comment: all the items are approved by the managements of the four FAIR experimental pillars.
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The list of the contracted and intended contributions of the Russian Federation to the construction of the FAIR experiments

04.06.2015 , Revised on 07/07/2015

# FAIR Russian Institutes, Contributions and Coordinators. Contribution status. Cost-book (in
experiments 2005 prices),
in M Euro.
1 PANDA IHEP-Protvino, 1981 PWO crystals for the barrel calorimeter A. Vasiliev. The contract has been implemented. 1,000
2 PANDA IHEP-Protvino, The mechanical structure of the barrel calorimeter AVasiliev. | The Collaboration contract between IHEP 2,844
Protving and FAIR was signed on 26.11.2013.
3 CBM Consortium of Institutes:JINR-Dubna, ITEP-Moscow, SINP-Moscow, IHEP The Collaboration contract between JINR 2,115
Protving, Sankt-Petersburg State University,Part of the Silicon Tracker Dubna and FAIR was signed on 27.06.2014.
System (5T5),Yuri Murin (JINR-Dubna).
) MuSTAR PNFI-Gatchina,High voltage system for NeuLAND (R3B),V. Golovtsow. The Collaboration contract between PNPI 0,415
Gatchina and FAIR was signed on 08.07.2014.
5 MNUSTAR PMNPI-Gatchina,Scintillator plates and read-out electronics for NeuLAND Assigned by the FAIR Council on 09.07.2013. 0, 585
{R3B),V.Kuznetsov. 0, 335 M Euro — scintillator plates,
0, 250 M Euro — read-out electronics
-] PANDA JINR-Dubna, The whole superconducting solenoid, A, Vodopyanav. Assigned by the FAIR Council on 27.06.2012 for 5, 420
the yoke and on
09.07.2014 for the rest, including coils, cryostat
etc.
7 CBM JINR-Dubna,The dipole magnet, A. Malakhov. Assigned by the FAIR Council on 09.07.2014. 3, 758
] HEDgeHOB IHEP-Protvino, Four strong-focusing quadrupoles,5. Kozub Assigned by the FAIR Council on 09.07.2014. 2, 800
9 CEM PMPI-Gatchina, The mechanical structure of the RICH detector,V. Samsonov. | Assigned by the FAIR Council on 09.07.2014. 1,450
10 | PANDA JINR-Dubna, The muon system,Gennady Alexeev. TDR was approved by FAIR ECE on 14.09.2014. 2, 318
11 | PANDA IHEP-Protvino, The remaining 8,358 PWO crystals for the barrel calorimeter, | TDR was approved by FAIR in 2008. 5, 705
Alexander Vasiliev
12 | PANDA The Budker INP -Novosibirsk, The dipole magnet,Yuri Tikhonow. TDR was approved by FAIR in 2009, 2,052
13 | NusSTAR PNPI-Gatchina, The mass calibrator and thin silicon detectors for MATS, TDR was approved by FAIR on 07.05.2010. 0,191
Yuri Novikow.
14 | NusSTAR PNPI-Gatchina, The remaining part of the NeulLAND detector in R3B, TDR was approved by FAIR ECE in January 2013, | 0, 250
V. Kuznetsow.
15 | CBM PMPI-Gatchina, The muon system MUCH,V.Samsonov. Assigned by the FAIR Council on 01.07.2015. 3, 022




16 | CBM IMR-Troitsk,Forward P5D detector Alexei Kurepin. Assigned by the FAIR Council on 01.07.2015. 0,778
17 | CBM JINR-Dubna,The tracker based on drift tubes tor the muon system Assigned by the FAIR Council on 01.07.2015. 0, 450
{STT for MUCH]), Vladimir Peshekhonowv.
18 | HEDgeHOEB | ITEP-Moscow, Two RF-resonators (wobbler), Alexander Golubev. TOR is prepared and is being considered within 1, 000
the Collaboration.
19 | HEDgeHOB IPCP RAS-Chernogolovka, Two vacuum chambers for HEDgeHOB (HIHEX and | TDR is prepared and is being considered within 1, 770
LAPLAS), Victor Mintsew. the Collaboration.
20 | PANDA IHEP-Protvino,Forward electromagnetic calorimeter of the “shashiyk” type, | TDR was approved by the Collaboration and 1, 352
Pavel Semenov submitted to FAIR ECE on June 17, 2015
21 | MusTAR JINR-Dubna,Part of the CALIFA gamma-spectrometer, Andrey Fomichev. TDR for the barrel part was approved by FAIR in | 0, 960
November 2012,
TDR for the forward part is expected to be
ready in 2015.
22 | PANDA PMPI-Gatchina, The forward TOF detector,Stanislav Belostotski. TDR is expected to be ready in 2015. 0, 362
23 | CBM ITEP-Moscow,The first part of the electromagnetic calorimeter of the TDR is expected to be ready in 2015. 2, 805
“shashlyk” type, Yuri Zaitsev.
24 | CBM ITEP-Moscow, TOF detector Alexander Akindinov. TOR is expected to be ready in 2015. 0, 468
25 [ NuSTAR PMPI-Gatchina, Active hydrogen target ACTAR Evgeny Maev. TOR is expected to be ready in 2015. 0, 955
26 | PANDA The Budker INP -Movosibirsk, 50% of the forward DISC DIRC, Yu. Tikhonov. TOR is expected to be ready in 2015. 1,471
27 | PANDA ITEP- Moscow,Pellet target Alexander Gerasimov. TOR is expected to be ready in 2015. 0, 700
28 | HEDgeHOB | ITEP-Moscow, The ion-proton radicgraphy system, Alexander Golubev. TOR is expected to be ready in 2015. 0,420
29 | HEDgeHOB The Lebedev Physical Institute RAS, Moscow, Cryogenic target,E. Koresheva. | TDR is expected to be ready in 2015. 0, 350
30 | MusTAR Consortium of institutes:JINR-Dubna, SIC Kurchatow Institute - Moscow, TDR is expected to be ready in 2015. 2,500
the loffe FTI — Sankt-Petersburg, SINP-Moscow. The EXPERT project for the
“first day” experiments at Super-FRS,1. Mukha (5IC Kurchatow Institute —
Moscow) andA. Fomichev (JINR-Dubna).
31 | Mu5STAR PNPI-Gatchina, the tracking detectors for R3B,A. Krivchitch. TDR is expected to be ready in 2015. 0, 480
32 | PANDA The Budker INP -Novosibirsk Forward RICH,Yuri Tikhonowv. TDR is expected to be ready in 2017. 2,900
TOTAL COST OF ALL CONTRIBUTIONS 53,69 | 7,71

Comment: all the items are approved by the managements of the four FAIR experimental pillars.




Cost Estimate Modules 0-3 (price Basis 2005)

Total accelerator and personnel Modules 0 - 3 502
Total civil construction Modules 0 -3 400 +250
Experiment funding 78
FAIR GmbH personnel and running costs 47
Grand Total Modules 0 -3 1027

all values in MEe
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Bknag Poccun B ueHax 2005 roga — 178.05 M€,
4yTO cooTBeTCcTBYET 17.4 % OT ctommocTu npoekta PANP
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CBM - chu3nka afpoHOB W KBAPKOB B NNOTHOW
A1EPHON MaTepUu, rMnepaaepHas MaTepus

FAIR Experiments

APPA - atomHas dm3nka u uanka nnasmbl,
NpUKNagHbie uccneaosanua B Gruonormm u
MEAULMHE, MaTepuanoseaeHue

\\ N uSTAR/

PANDA - cTpykTypa v CNeKTPOCKONMA aapoHa,

CTpaHHas 1 04yapoBaHHaA (hu3nka, rmnepagepHas NuSTAR - cTpykTypa Aep, AnepHble peakuu,
(u3nKa Ha AHTUNPOTOHHBIX MyYKax acTpocu3mKa, My4ku pagnoakTUBHLIX HOHOB




Project organization and management F.\lR
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