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General news

Civil construction
Concrete works completed
Cables, ventilation, etc (TBI) ongoing
Accelerators
Installations started beginning of 2024
First magnets being installed in tunnels
Experiments
On track for FAIR 2028
FAIR Phase-0

Highlights from beam time
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New drone video with latest picture from FAIR F'\IR I=== 1l
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“FAIR2028” FAIR iI=== 1L
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CBM and NUSTAR PANDA investigate options
experiments in for further experiments at
existing facility green lines
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News from FAIR, shareholders, etc

Katharina Stummeyer is the new Administrative Managing
Director

Thomas Nilsson is the new Scientific Managing Director
The FAIR Council chair is Catarina Sahlberg (UU/Big Science
Sweden)

The commissioning phase of FAIR

has been agreed and started in 2024

with technical infrastructures,

cryo-plants and the: FAIR

nnnnnnnnnnnnnnnnnnnnnnnnnn

= Associate/Fellow programme
= First candidates selected
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News from FAIR, shareholders, etc F-\IR I=5= 1L

AFC meeting in Ljubljana, 7-9 Oct 2024
FAIR Council meeting at the BOSE Institute,
Kolkata, on 3-4 December 2024
Progress to secure FS+ completion through o’
commitments by shareholders — i
Spanish interest to join FAIR ¢ )
Events on 50 years of Indo-German science <@Giif§£'
& technology cooperation q A £~ S&T couperation
German event hosted at GSI/FAIR in Darmstadt in | 4

May 2024
Indian event in New Dehli on 24 Oct 2024 with

prominent FAIR representation

« Ay 4 :

Golden Jubilee Celebration
Indo-German Stience & Technology Cooperation
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Civil Construction
Main supply building F'“R === 1l

’ Technical installations on
. the roof completed
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Civil Constructi
SuperFRS | FAR =
\ \ B & 5 _____f.; Y 7 —

1 Completion of
“installation of lateral
shielding blocks,
target foundation
and coating work
inside the target area

.
= o= o o
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Civil Constructi
SIS100 Tunnel FAR =

TBI installations

/ & 24
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Civil Construction
FAIR Control Center F'\IR = 5= 1l
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FAIR Accelerat
SIS100cce e F'\IR iI=== 1L

Start of manufacturing of the First interconnection of a pair of dipoles in Installation of
current lead boxes the tunnel (IFN PAN Krakow) transformers and switch
gears of the main power
supply of the Dipole
Quadrupole Magnets
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FAIR Accelerat
Super-FRS FAR =

Y aRAred T IS

Installation of lateral iron Repaird sc multiplet Local cryogenics branch T from INOX

shielding completed in July successfully tested at (India), FOS for cold test in November
CERN
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FAIR Accelerat
Installa(t:icc")enzra o F'\IR iI="= 1L

SIS100 Sector 3 Arc: Dipole Pairs SI1S100 Straight 4 — SIS18/HEBT Beam
Installation completed partially completed Dump: Installation
completed
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FAIR Accelerat
Commissioning _ FAR ==ux

Preparing hardware

commissioning
The following steps are taken for 2024|2025 2026 2027 2028
each system type i
1. Development of the L
CO m m i SS i O n i n g p roced u re Injector Controls Upgrade: 15tversion of new production system
2. Collection of preconditions and Controls & BI Digitzation UNILAC, SIS18, ESR, Cryring, HEBT | UMLAG cperatn
boundary conditions for each [ o HEBT-ES HW-Commissioning AT
step SFRS HW-Commissioning o Beam
3. Review of resource estimation |
. . . HEBT-FS HW-Commissioning
4. Review of integrated schedule S15200 G AT
5. Preparation of written | —

commissioning instructions
6. Implementation of sequencer
task for test automation
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FAIR Experiments F'\IR I=== 1l

b |

i,,eNext steps
- - magnet foundation

1 oo
Diamond aﬁ‘dil cél‘rs‘

Effort to best use the
part of FAIR which will

\\beavailable by 2028

205T|81+
10%ions @ 400 MeV/u

Inner (cold) chamber
of the prototype CSC

Schottky
detector

Gas target
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FAIR Phase-0 F‘\IR I=5= 1L
Started in 2018

Annual runs of 100 days until FAIR operation

up to 90 % speed of light

Last call for proposals in 2022 for beam  lon species: H,.., u*

e heavy-ion synchrotron
SIS 18

time in 2023/2024 insaraccolorator PHELIX

beam time 2023 shifted to 2024 el R
New call of proposal for beam times in \ \ e HHT
2026/2027 ourees B storage ing ESR

8 % -15 % speed of light

PAC meetings beginning of 2025

SHE

Employing upgraded GSI R“_} mots
accelerators and detectors designed F'\IR crne O ——r

for FAIR

smooth start of FAIR science
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Beamtime 2024

ant display
-Ni 1.93 AGeV
¢

22
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10699(CO)s — Reaction kinetics

and stability of a superheavy molecule

Nuclear production of Sg:

Chemical conversion: Sg+6 CO 1 Sg(CO)s (9)

208pp(52Cr,n)25°Sg with superb Cr beam [ 60+ Sg events

Determining chemical conversion yield Sg [ | Sg(CO)e

TASCA

mini-
COMPACT

COMPACT

-ecOllS N

259sg

Window RTC

Non-volatile Sg adsorbs in miniCOMPACT
Sg(CO) is volatile and reaches COMPACT
Ratio of Sg chains [ reaction equilibrium constant
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FAIR [I;II-_I:J:

M(CO); M(CO),
M,(CO)g

M(CO),
M,(CO),,

8 9 10 1
26 | 27 | 28 | 2
Fe | Co | Ni | G

Ru | Rh | Pd | A
76 | 77 | 78 | 7!
Os | Ir Pt | Al
108 110 | 11
Hs | Mt | Ds | Ry

Comparison of Sg with W
Re measured as well
1 Ready for Bh

Equilibrium constant yields
first bond dissociation energy (FBDE), i.e., stability of Sg(CO)g
First-time measurement of bond strength in a SHE-molecule!

UNILAC proposal G-22-00034 (Spokesperson A. Yakushev) F-\IR

EE]I[ B HIM P @ 8 ivireoor °"f

15 Joint Scientif Council Meeting - Research




New experiment opportunities with new beams

Measurement of fragmentation cross
sections with newly developed Er beam

Production cross section of Eu isotopes with 170Er + Be reaction at 1.08 GeV/u

Cross section o [mb]

Super-FRS EC
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General trend follows EPAX model, but the measured cross sections

tend to be larger by a factor ~ 2 — 10 in the neutron deficient side

SR

FAIR

FRS

"1 Reliable rate and yield estimates for
the first experiments at Super-FRS

Counts / 1 keV

FAR c=x

Structure of neutron-rich, rare-earth

nuclei far from stability

Results from EURICA at RIKEN

with 238U primary beam
1,2=0.57(7) ps

(a) 1Dy (EURICA)  £% 19
22
3
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=
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G.Xphang et al. / Physics Letters B 799 (2019) 135036 ‘
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L | s s L
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Energy (keV)

Subset of online data, DEGAS HPGe spectrum

PR R PR PR
0 200 400 600

170Er: new beams [ new opportunities!
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"1 Superior secondary-beam rates despite the ~1,000

times lower primary-beam intensity
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Beam time 2024

Performance Evaluation of STS Prototypes in mCBM

Quality Control:

The tests consist of

verification of the IV characteristics
of the sensors;

calibration of the ADC of the ASICs
mounted in the front-end electronics;
evaluation of the overall noise
performance of the module;

thermal stress test.

Shown is a setup with three modules.
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Vertexy, [cm]

Primary Event Vertex

Reconstruction:

The vertex of an event is
reconstructed from CA’-tracks with a
precision of 30 ym and is in
accordance with expectations from

simulations. ) ca = Cellular Automaton

15 Joint Scientif Council Meeting - Research

FAR c=x

0.98—

0.96—
0.94—

0.92f

_
==

Efficiency

0.9
088%—
aaeg—
a84§—

0.82}—

| | |
16 18 20
Threshold [ke]

o1
846 8

1‘0 1‘2 1L1
Reconstruction Efficiency:

Based on CA-tracking, the hit
reconstruction efficiency is defined as
the probability to reconstruct a hit where
the tracking would expect one, and is

measured to be > 97% in the detector
active area.
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Recent highlight
Bound state beta decay of 205T|81+

FAIR

Performance of employed machines beyond their standard operation

\

Drliast57+ \ ZDSPbEB 205T|81+ g
g 200, Wé 106 ions @ 400 MeV/u 3
= 1 J"Y'—\:xc», <
3?
(P article
detector
T %*
22 ] %
: ¥ Raw statistical error .
¥ Estimated contamination variation I )
20F - /
— Agp = 2.76(25)54a1(13)5yst X10° 57 1 Schéttk \
2 MO tie=201:3 days ] Y Gas target
3. % detector
= 1.
= % ESR: Accumulation
S14r } % Stochastic cooling
zZ .
1ol % Electron cooling
' { % Internal gas target
10k Destructive and non-destructive
detection

6 10
Storage time [hrs] Storage times of up to 10 hours
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Accepted in

nature
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Combined with meteoritic data, new 2°5Pb and 295T|
decay rates in plasmas, and astrophysical
simulations, the isolation time of the solar matter from
the last synthesis of 29°Pb is for the first time positive!

G. Leckenby et al., Nature (2024) in print

Combined with new neutrino capture rates, the new
205T| decay constant sets precise constraints on the
production of 295Pb by solar pp neutrinos, and thus for
the LOREX project aiming at measuring 2°°Pb in
lorandite minerals

R. S. Sidhu et al., Phys. Rev. Lett. (2024) in print

erc o SICR o= I
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FAR c=x

Summary and conclusions “

Concrete works are essentlally completed
Installation have started beginning of 2024
SIS100 first arc and first straight section
completed (except quadrupole units)
Beamtime 2024 successfully concluded
despite a number of problems

) L I -
" *ﬁ, “ &
failure of SIS18 septum \ ﬁ = O e
failure of HADES magnet cooling ) = F
New call for proposals for beam times in

2026 and 2027 ﬂ
[

nt display
«FNi 1.93 AGeV

FAIR hardware commissioning will start in
2025
FAIR beam commissioning in 2027
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FAIR/GSI strategic operation scenario towards FS+

Acc. Operation
total / days

Pre-

140+30

paration
works

Physics beam
time/ days

EH

renovation

EH
100+30

FAR c=x

enginee

FAIR In

2ring-runs =

renovation

"
70 min. 120* 180 180 ‘

EH

stallation of Accelerator Components

FAIR Hardware Commissioning

FCC OP ready

UNILAC CS ready

early science (ES)

first science (FS)

DR FAIR Beam Commissioning

PCP reached

SIS18 I SFRS B NUSTAR ‘
‘ SIS100 & SFRS [\IUSTAR
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first science +|(FS+) SIS100 —> CBM
UNILACE EH SIS18 B TH, EX, FRS ESR B HITRAP, Cryrlng
2024 2025 2026 2027 2028 2029 2030
FAIR Phase 0 Early Science Early Science & First Science+
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Thank you for your attention




