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verview procurement status (ES)
lateral iron shield. tender not started

iron shield. roof 1 | nc dipoles |] nc multipoles . tender running

, , chambers supports ‘ sc-dipole ‘ tender awarded

iron shield. roof 2 I chambers design phase advanced
AN production running

target ' . I sc dipoles I production completed

support

I sc multiplets

BC3 (India)
BC1-3 (NTG)
supports,

diagnostic cambers
FoS, series

detectors

\

| LC branch T (PL)

| LC branch P (PL) | % X
»  early

sC power converters (C3) LC branches M (FAIR) |§z:inoc:s

.

nc power converters
sc power converters (D2, Q4)

| LC branches H, G (FAIR) |

I vacuum standard I I closing vacuum I

I LC warm gas pipes (ACPS) I

I vacuum special I I tech. gas supply I

I LC branch box I

other infrastructures
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Assembly Units for ES

3) Local Cryogenics

1 branch box

3 BB transfer lines
45 feed boxes,

45 jumpers,

250 m transfer lines
1230 m auxiliary lines

1) Target Area

iron shielding (lateral & roof)
1 target chamber

3 nc dipoles 4) Vacuum System
5 nc multipoles
3 beam catchers 11 diagnostic chambers
various beam pipes
2) sc Magnets beam instrumentation
7 sc short multiplets 5) Racks (not in beam-tunnel)
13 sc long multiplets
15 (13) standard sc dipoles Power Converters
2 branched (Y) sc dipoles Control Racks
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Overall installation schedule

3 installation areas:

1.

Pre-Target Area
2. Target Area
3. Separator

Challenging in-kind packages:

- S e " Former Russian in-kind
MR, necemper 2026 Needed replacement !
o % : A £ .
™ od geiiiesscess  Indian Beam catchers

/
Illl b \
rd

Installation start
6.5.2024

Y

Plan-B, power converters
Polish local cryogenics

Installation Pre-target
Area ongoing

Installation start
Target Area

VvV

Installation start
tunnel / Separator

2024 2025 2026 2027
4 56 78 9101112/1 2 3 45 6 7 8 91011121 2 3 4 5 6 7 8 9101112[{1 2 3 4 5§ 6 7 8 9 1011 12
[ TBI (TGA) Super-FRS buldings |
Iron shield i shied Installation TA machine " tests | ionroof+TBI | tests [slabs |
Local Cryogenics Local Cryogenics
PTA pre- and main separator (FPF2-FHF1) | [pHi2
final closing O
& cryo plant available ready for ¢
@ cold link opefitions
TorgetArea
Superconducting sections

GSI Helmholtzzentrum fir Schwerionenforschung GmbH

M. Winkler - Super-FRS Status Report

September 30, 2025

6



1.

© 00N R W

Installation FAR ==

Pre-Target Area, Sequence

Blue line

Mobile shielding wall shielding
(HEBT — Super FRS) wall (2)
Beam pipe connection to HEBT
TBI (in particular power cable)
Local Cryogenics

sc magnets (multiplets)
Remaining vacuum components \?\?’
Niche / control racks
(Cryogenic distribution) = b

Niche (8)

cryogenic
distribution (9)

multiplets (6) \\\\,\ \

f
) ! ©
' ! O

)
5 [ 8 Qi
iy

,l" I
V\

Beam pipe (3)
1st component | ‘ =
on blue line ! o "“;

local cryogenics (5)
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Installation FAR =1
Pre-Target Area, srep-by-step

Cryo FoS Testing in STF k:
Prepare floor-anchoring (blue line) .
Bring-in 1st feedbox
Connect feedbox via transfer line
Local cryo system completed
Bring-in 15t Multiplet

Multiplet in park-position

Place 15t Multiplet in final position
Close the cryo interface

9 fotos = 9 month =
- ,sz____

9J|2025
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Target Area FAR E=I
Artists View

/>
- \
unreacted primary beam W

wanted fragment beam

Super conducting Pillow seal plugs
Multiplets Target Chambers

Standing here not an option

Radiation area; heavily shielded
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Target Area FAR E=I
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as of today \ p-




Target Area Installation FAIR ==

Sequence and Schedule

-----

(LM10) target Q1a Q1b Q2 S1

01.26

+— 03.26 —

< 04.26

< 05.26 > | vacuum
< 06.26 = commissioning

13.09.25

Nov. | Dez | Jan. Feb Miarz Apr. Mai Juni Juli Aug. Sep. Okt. Nov. Dez. | Jan. Feb.
454647|48|49|5051$2 112]3 l|5 6|7)8|9|10f11]12]|13|14|15|16(17(18]|19|20|21{22|23|24|25]|26|27(28(29|30|31|32|33|34|35|36|37|38(39]|40|41|42|43|44|45[46|47|48]49|50|51|52|1]|2|3|4]|5]|6(7]|8]9

Targetkammer
External company ready

BC3S

Test Phase 1

Inst. Iron Roof

Inst. Components on Roof
Test Phase 2

Concret Slabs

M102
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Target Area
Target chamber & Plugs

* Design KVI (NI)
« Manufacturing Fantini (lt)
— Chamber plus additional shielding
— Vacuum duct
— 1 x Target x Plug
— 3 x Detector Plugs
— 1 x Collimator Plug
— 2 x Pillow Seal Plugs
v' FAT/Delivery 07/2027
» Pre-assembly / SAT ongoing @GSl
vacuum, plug, handling, interfaces
* mock-up optical TA monitoring
> installation scheduled for 11/2025

GSI Helmholtzzentrum fir Schwerionenforschung GmbH

H. Weick

C. Karagiannis F.\lR I= 5= 1l

R. Knobel et al.

beam direction )
c—— plug with device

hook

pumping
duct

collar

= shielding

vacuum collimator 5 00t wheel detector
chamber with cooling  ladders

M. Winkler - Super-FRS Status Report September 30, 2025 12



H. Leibrock,

Target Area S. Purushothaman F-\lR =551

NC magnets & auxilary A. Wiest et al.

PC double cabinet

NC Dipoles (2 units, 90 ton, MIC cable) - S
v One unit on campus (Budker) F
v" Provider (Sigmaphi, Fr), 08/2023
« FAT: 08/2025 (D1), 10/2025 (D2)

v FAIR providing FoS nc PC
» Delivery: Oct. 8, 2025 (D1), 11/2025

Vacuum Chambers (3 units, Ti based)
v Provider (CNIM, Fr), 12/2023
v" Design includes cooling channels

- EB welding required
»  Production running, sub-contractor involvedi
» Delivery: between 01/2026 and 03/2026

NC multipoles (3 quads, 2 sext):
v Provider (Buckley Systems, NZ)
« Double magnet assemblies on common
support frame, including vacuum pipe
FAT: Batch 1 running, all FAT 12/2025
» Delivery: 02/2026, no pre-assembly

GSI Helmholtzzentrum fiir Schwerionenforschung GmbH M. Winkler -

D1 @ SlgmaPhl




H. Weick

Target Area C. Karagiannis F'\lR I= 5= 1l
Beam Catcher & Plugs (BC1, 2, 3) etal.

In-kind India R
* Design: CMRI, Dugapur (Ind)
« Man: Trident Ltd. Kanpur (Ind)

— 3 x Chamber with frame

— additional shielding

— 6 x Plugs & beam absorber &1 . K =¥
o FAT BC3 not successful 08/2025 B
« Revision ongoing; some issues meanwhile solved

Plan-B FAIR (only empty chambers)
v Provider NTG (De)
v" revised CMRI design

« FDR BC3 running
« FAT BC1, BC2 scheduled for 11/2025

» BC3 production discussed as mitigation action
« tender to procure additional shielding running
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Separator Installation
Sequence and Schedule

Installation is subdivided in

sections following cryo branches:

— Pre-Separator: P1, P2

— Main-Separator: M1, M2, M3

- HEB: H

— (NUSTAR: G)

Installation sequence follows

1. Technical Building Infrastructure
(in particular along ‘cryo side’)
« cable trays 80% done
» (power) cable installation

FAR =1

Installation Start &
Tunnel / Separator g

% b i)

i AESF
¥ By VLT

F

installation TAmachine [tests | ionroof +T8 | tests |shabs

Local Cryogenics

pre-TA pre- and main separator (FPF2-FHF1) | [me2
|final closing Ei
cool-down + comm. with beam

ready for ¢
operations

commissioning w/o beam warm

4 cryo plant available
@ cold link

Torgetaes |

2. Local Cryogenics
» installation of cryo-branches
v" Branch Box and ACPS done
3. sc magnets
4. Vacuum (diagnostic chambers)
(installation of Bl at the very end)

GSI Helmholtzzentrum fiir Schwerionenforschung Gmb

Procurement and installation of cryo-branches

branch P: Pl in-kind, prod. tender signed (Inox, Kriosystem)
Agreed FAIR-PL installation: March — September 2026
branch M: FAIR contracts: March 2025 (Cryo Diffusion)
Provider date (D.D. Sep. 2025): May — December 2026
branch G, H: FAIR contracts: March 2025 (Cryoworld)
Provider date (D.D. Sep. 2025): August — September 2026




E.J. Cho,
SC MUltlpletS H. Miller F-\lR =

V. Velonas et al.

Scope (ES): Project Status ASG, 09/2025(
* 7 short multiplets, 13 long multiplets =
* up to 9 individual magnets in LM

Main characteristics:

* iron dominated, cold iron, warm pipe
* individual powering, | ., <300A
Provider:

ASG, Genova, It

Production Status:
* He leak in thermal shield detected during end 2023
v intense GSI-CERN-ASG Task Force established
v root cause analysis / design change /repair
v 1st successfully re-SAT 06/2024 (LM11)
v meanwhile implemented to ALL multiplets Ly
* FAT of last ES multiplet scheduled for Q1/2096( ~ay

Pre-assembly running at GSI
* pre-assembly area established in LEB cave
* pre-assembly team from IFJ-PAN, PI

LAG

ASG SUPERCONDUCTORS

Repair pr¢ paa\f r LM11
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H. Mduller,
SC DipOleS E.J. Cho et al. F-\lR = _y

Scope (ES): Decision (risk mitigation): ‘
« D2: 3x11° use of standard dipoles only for ES installation Beg
e D3:10 x 9.75° exchange with branched dipoles afterwards ‘

* branched dipole, 2 x 9.75°

Main characteristics:
* iron dominated, warm iron. large aperture
Provider:
* Elytt, Bilbao, Sp
Production Status (issues during FoS SAT):
1. He leak in thermal shield detected
v New brazing method + x-ray qualification
2. Chamfer movement observed
v New fixation method (tested mechanically)
* Series production running, capability increased
» 4 production benches established
* Transport of 15t repaired dipole in preparation
» SAT expected prior end 2025

i |
v, 7—-’;
5 ._—':{ /A
-r /
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Testing at CERN

i /
P4
~UL 7 .

K. Suguta
H. Bajas et al.

Buiding 180 @ CERN
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Very successful tests
@ CERN
lon optical performance
well achieved !

But:
magnet leaks at cold
observed ...

... and solved with GSI-
CERN task forces

A "
Gradient tolerances, 1e-4 units Tolerances, mm Tolerances, mrad
Magnet type / Horizontal shift Vertical shift Longitudinal shift Pitch Jaw Roll
group Transm. Res. pow. Transm. Res. pow. Transm. | Res.pow. |Transm.| Res.pow. |Transm.[Res.pow. Transm. |Res.pow.|Transm. |Res. pow.
5Q 10 [ 1,25if compensated [ 04 0.2 06 03 5 1 » » » >2 >4 2.5
lQ >10 [ 1,25ifcompensated | >1 0.1 05 0.2 5 1 > > b) >2 24 2.5
All Sext >50 25 15 0.5 »2 2 5 0.5 » » 2 >2 24 7
c/All dipoles 7 L5@FMF2, 1@FHF1 | > | >2@FMF2, 1@FHF1 | >10 >10 >10 >10 [1.7453(0.87266| >20 >10 >2 >




S. Purushotaman

Vacuum Chambers N. Kurichiyanil et al. F_\|R === I

(Diagnostic Chambers)

Early Science: 12 + 2 reference chambers |
* 1 1PM chamber (pre-target area) produces |
by TVP, Sp 2
* 2 FoS chambers produced by Pfeiffer, DE
9+ 2 provider Streicher, Pilsen Cz
» concept to exchange diagnostic chambers
established and going to be implemented

FMF1DK1

by Streicher g o e —
No. el Status
chamber

1 FTF1DK1 AT GSI

2 FPFADK1 At GSI

3 FMF1DK1 at GSI

4 FPF2DK1 Ready for FAT

5 FPF3DK1 Ready for FAT

6 RefDK1 Ready for FAT

7 RefDK2 Ready for FAT

8 FMF2DK1 Under production
9 FMF2DK2 Under production
10 FMF2DK3 Under production
11 FMF3DK1 Under production
12 FHF1DK1(a) FDR

13 FHF1DK1(b) FDR

14 FHF1DK2 FDR
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S. Purushotaman

Vacuum Chambers N. Kurichiyaniletal.  FAIR 1= =g I

(other vacuum equipment)

Vacuum chambers for sc dipoles
v' 2 FoS chambers (9,75°, 11°); Provider: VTP, Sp
« Series chambers awarded 09/2024
* Provider: Fantini (It)
v’ design phase finalized
» manufacturing of 15t chamber running
 FAT 1%t chamber scheduled still 2025 =%
« Integration of chambers into dipoles during \
pre-assembly at GSI - 3
Further vacuum components
« pumping chambers (SAES, It),
design phase running
« Bellows (TEES, It),
design phase running

* branching dipole chambers (CNIM, Fr)
design phase done; production on hold

* beam pipes, tender to come
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S. Pietri, et al.

FAR =1

Super-FRS Commissioning

v (1Y) Commissioning workshop in May 2025
» focus local and remote commissioning
v agreement of beams needed for commissioning

» Goal for 2025: detailed commissioning planning
for Super-FRS before December

= Main topics open points under discussion

» branch T, and pre-separator magnets: when
cooling can happen

» use of branch T and FTF1 as a
commissioning play ground

» need NUSTAR tracking detectors at FHF2 to §
commission last quadrupole
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Summary

All major procurements are awarded

Installation of Pre-Target Area far advanced

Installation of Target Area in preparation

» target chamber installation will start still 2025

Installation of Tunnel / Separator will start Q2 / 2026 and run until Q1 /2027
» altogether 4 provider for local cryo branches P, M, H, G

» FAT of last ES sc multiplet in Q1 / 2026

» Non-conformities of sc dipoles mitigated; SAT of 15t repaired dipole in Q4 /
2025; (series) production capabilities increased

Commissioning planning established

Thank you for you attention !
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