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FAIR SIS100 accelerator tunnel
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FAIR SIS 100 supply tunnel
April 2023



FAIR GmbH | GSI GmbH 5

FAIR Area South



Lifting of the ceiling beams for the roof of 
the SFRS building “G L0516A”.
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First 2 air coolers were installed on the 
building H0719A.

Recent News (Dec-Jan)
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FAIR CBM Cave
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FAIR Highlights

Q2-Q3/2023

String Test SIS100 - installation preparation

Successful completion of welding operations on interconnections 

and pressure test.
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FAIR Highlights- Storage and Logistics
Completed and delivered high-tech components for accelerator and experiments

Racks from IndiaSIS100 Dipoles complete

Ultra-heavy deliveries to site (load and vehicle 120to-60m)

He-By-pass lines from Poland

Storage area Weiterstadt: approx. 9.900 m²

4.195 objects (Components, assemblies, boxes) 

Racks from IndiaSIS100 Dipoles complete

50% of SIS100 components stored

90% of HESR components stored

He-By-pass lines from Poland
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Handing over of the Certificate of Final Acceptance to the Indian Shareholder during the last FAIR 
Council celebrating the completion of the In-kind contributions "HEBT Vacuum Chambers" for the
Commons subproject (Provider Vacuum Techniques Pvt. Ltd. - Bangalore, India) ©
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Final Acceptance of In-Kind
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Start of Installation!

Start of installation at four
locations in 2024 HEBT

PT



FAIR GmbH | GSI GmbH 12

A
PP
A

Photo: C. Brandau

Electron target Gasj
et 

target
CARME

Transversal electron target at CRYRING@ESR

C
B
M

mCBM platform in CBM 
cave 

RICH 
camera

N
U
ST
A
R

Super-FRS EC

HISPEC/DESPEC
Super-FRS EC

HISPEC/DESPEC

NUSTARt

CALIFA

PA
N
D
A

EMC endcap Forward tracker 
(from LHCb)

Effort to best use the 
part of FAIR which 
will be available by 

2028
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Current prospects and timeline

First Science +

MSV completion
Next steps

SIS18
SIS100

Supe
r-
FRS

ESR

CRYRI
NG

UNILAC

Continuation of 
APPA, CBM and 

NUSTAR 
experiments in 
existing facility

APPA, NUSTAR and 
PANDA investigate 
options for further 

experiments at green 
lines

CBM

NUSTA
R HEB

HITRA
P

APPA Laser 
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until 2028

after 2028
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Our vision for the future: FAIR 2028

§ FAIR in 2028 will feature the most valuable science program which can be 
hosted in the FS+ infrastructure.  

§ The „FAIR 2028“ science program will include:
§ APPA experiments at the low-energy rings, at SIS100, at the caves at 

SIS18 and UNILAC with and at PHELIX and a limited set of experiments 
which could be hosted at all the caves served by SIS100

§ NUSTAR at the Super FRS with SIS100 beams, plus SHE and MATS 
experiments at UNILAC and ILIMA at the low-energy rings

§ CBM at the new cave with SIS100 beams, and HADES at SIS18
§ PANDA is developing a hadron physics program to be carried as bridge 

towards the program with antiprotons, when possible using the caves and 
beams available at GSI/FAIR and synergies with other experiments.

§ Given the limits of financial and human resources, other activities 
will be downscaled, delayed or even discontinued.
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Evolution towards FAIR 2028

§ Up to 2025 we continue with FAIR the annual block of continuous 
beamtime for Phase-0, from 2026 onwards we enter the mixed-
mode of Phase-0 with the commissioning of the new beamlines. 

§ Annual beamtime for science will increase progressively, to reach 
full year operation from 2028 onwards.

§ Some experiments at the Super-FRS will start already in 2027 
using SIS18 beams („Early Science“)

§ We will try to keep a broad research programme on campus, 
which will also serve the long-term goals of FAIR.
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Ongoing early science program: FAIR Phase-0
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• Started in 2019, annual runs of ~110 days 
until FAIR operation in 2027

8 % - 15 % speed of light

linear 
accelerator

UNILAC
Fragment Separator

storage ring ESR

up to 90 % speed of light

heavy-ion synchrotron 
SIS 18

Ion species: H+,..., U92+

PHELIX

HADES

CRYRING

Z6

HHT

Cave A

HITRAP

Ion
sources

R3B

SHE

miniCBM

X0

M-branch

Germany
39.9%

Italy
8.9%France

6.3%
India
5.2%

Poland
5.1%

United Kingdom
5.0%

China
4.0%

Japan
3.2%

Spain
3.1%

USA
2.7%

Romania
2.3%

Others
14.4%

124 proposals with more than 
1700 participants from 45 
countries received in 2022

Engineering run ongoing, very successful!!
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beam time

FAIR/GSI strategic operation scenario towards FS+
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2022 2023

FAIR Phase 0 Early Science

134 44 140 140+3
0 140
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Project 
phases 
(ES, FS, 

FS+)

FAIR Installation of Accelerator Components

FAIR Hardware Commissioning

FAIR Beam Commissioning       

2024 2025 2026 2027 2028 2029 2030

UNILAC à EH, SIS18 à TH, EX, FRS, ESR à HITRAP, Cryring 

Facility 
availability

SIS18 à SFRS à NUSTAR

SIS100 –> CBM
SIS100 à SFRS à NUSTAR

200 240 240Acc. Operation 
total / days

beam time107 0 100 min. 120* 180Physics beam 
time/ days

180

DRAFT

100+3
0

FCC OP ready
UNILAC CS ready

140

Early Science & First Science+

PCP reached

early science (ES) à
first science (FS) à

first science + (FS+) à

engineering-runs

DR

50

8 months
fire

protection
renovation

EH

now 
included

still missing

Pre-
paration 

works
EH

10 months
fire protection

renovation
EH

70
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§ Negotiations with the candidate for Admin. Man. Dir. on-going
§ The search for a new Sc. Man. Dir. is starting
§ Council chair is Catarina Sahlberg and vice-chair is Volkmar Dietz
§ Efforts to secure contributions from all FAIR Partners on-going
§ The FAIR Commissioning Phase has started
§ Dec 2024 Council will take place in India
§ Difficult task for the management: integrate beamtime operation, installation 

and commissioning of the new facilities and essential interventions on the 
buildings (radiation shielding, fire protection…)

§ A concept of beam allocation to commissioning, best effort user beamtime and 
full user beamtime has been developed and keeps getting refined.

§ As a consequence, it is now time to establish the procedures for experiment 
approval and beamtime allocation for FAIR. A first concept has been sent to 
the JSC and BFC for consideration and comments. The Management will 
finalise it in consultation with all relevant bodies.
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Other News
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Thank You!
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