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Introduction F-\lR =1l

347. The FAIR/GSI facility - Status and future perspectives
2 Prof. Thomas Nilsson
® 26/09/2025, 09:00

[INNCONLERENIEHNE | Plenary Session

334. High Precision Measurements with Stored Highly Charged Radioactive lons
2 Yury Litvinov

® 22/09/2025,11:00 v .‘
Plenary Session b » B A ¢ ’ F i
| e - ~ Y - - b
Synthesis of chemical elements in the Building blocks of life: Production of

COSmMOos carbon and oxygen in stars

288. Exploring the phase diagram with electromagnetic probes
2 Alberica Toia
® 23/09/2025, 14:50

(BVICLRICEEENIENRRT Heavy lon Collisions and...

Neutron star mergers: equation of state, }Matter in the interiorbf Earth and of large
strong force, neutron rich nuclei planets
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Facility for Antiproton and lon Research FAR ==

SIS100

Circumference 1100m
Underground 17m
Superconducting to -269°C
Superconducting superferric 1.9 T
Fast-ramped up to 4 T/s

4 x 10* protons at 29 GeV /
5 x 10" Uranium (28+) ions at 2.7 GeV/u N antprotons.

Investments 3.3 billion euros. Experimental and M existing facity
. storage rings B planned facility
3000 researchers from 50 countries

[l cxperiments

FAIR GmbH | GSI GmbH



Facility for Antiproton and lon Research FAIR ==

Detector La
600m? clean

SIS100_, >
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https://media.gsi.de/medialibrary?filters%5Bsearch_type%5D=record&filters%5Btype2%5D%5BSubCategoriesEN%5D%5B0%5D=field.SubCategoriesEN%3D%22FAIR+Construction+site%22&filters%5Bexpiresrange%5D%5Bmin%5D=&filters%5Bexpiresrange%5D%5Bmax%5D=&current_page=1&ca
https://media.gsi.de/medialibrary?filters%5Bsearch_type%5D=record&filters%5Btype2%5D%5BSubCategoriesEN%5D%5B0%5D=field.SubCategoriesEN%3D%22FAIR+Construction+site%22&filters%5Bexpiresrange%5D%5Bmin%5D=&filters%5Bexpiresrange%5D%5Bmax%5D=&current_page=1&ca

CBM (Compressed Baryonic Matter) FAR m=u

260. New timing Multi-Strip Multi-Gap Resistive Plate Chamber architecture with aging suppression

for high counting rate experiments Si | i CO n

A Mariana Petris (Horia Hulubei National Institute for R&D in Physics and Nuclear Engineering (IFIN-HH))

® 22/09/2025, 18:40 TraCkI n g
Accelerators and Instru... Accelerators and Instru...

ﬁ ' » Fixed térget
: JBa~1Tm
Ap/p < 1.5%

W™ - CR ~10MHz
EUropaeus — -
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CBM (Compressed Baryonic Matter) FAR ==1r

Au+Au 2-11 AGeV,
CBM aims at multi-po matter (~3-6 po) in

. R the hottest, densest stage of the collision

Early Universe

TRD dE/dx (keV-cm?/g)
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Net-Baryon Density w/

FAIR GmbH | GSI GmbH



STS (Silicon Tracking System) F-\lR =0 |

In Total 1.8 Million channels
Assembled to guarantee < 1.5% Ap/p
876 (9170) silicon strip detector modules
106 Ladder with up to 10 modules
2x(3+5) separate C-Frames / Stations

4 different sensor sizes (22; 42; 62; 124 x 62 mm)

2x1024 strips per side; 58 um strip pitch;

Double-metallization on p side

Electronics outside acceptance

FAIR GmbH | GSI GmbH



STS (Silicon Tracking System) FAR m=u

[Unit 03D] [Unit 03D]

STSD
27 ladder . VN7 : Topology optimization
“variants 00 = = == :

Central ladders
with cut-out for
| beam pipe

Joint redesign
Increased stiffness and fixation point amount
3D Printed prototype
Production soon

STSU
Topology optimization

0. Vasylyev/GSI Status of mechanics for STS Engineering X

FAIR GmbH | GSI GmbH



Ladders Top View

106 Ladder

2x(3+5) separate
C-Frames / Stations

FAR E=x

FAIR
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Ladders Progress Overview

Ladder 8 to 10 modules

FAIR GmbH | GSI GmbH
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C-Frame Monitoring Web Page

FAR E=x
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FAR Projects DBase QR Label Admin Help Search
[ct=3 4
C-frame 1 C-frame 2 C-frame 3 C-frame 4 C-frame 5 C-frame 6 C-frame 7 C-frame 8
L3DR6000° L4UR50113 L3DR4000’ L4UR30113 L3DR2000* L4UR10113' L3DRO00O! L4ULO0105 L3DL10011: L4UL20103 L3DL30011: L4UL40103 L3DL50011- L4UL60103
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| e
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Module Test Web Page F-\|R =3I

FAR Projects DBase QR Label Admin Help Saarch
[ct=3 4

“« »

Link to ladder: L5UR201116

Module versions: M5UR2T0011160A2 | QR pdf
Tests:

Thermal test 2025-04-2309:00 Lady CollazoSanchez

Workflow: | WF_2025_03_26_13_54_42.pdf|

-- Last status: 2025-04-23 09:00 [ Thermally Tested ]

Type : S10938-5552
b History of statuses:

Serial No

2025-04-23 09:00:00 < Lady CollazoSanchez > [ Thermally Tested ] GSI
2025-04-22 15:10:00 < Lady CollazoSanchez > [ Tested in Hk.HI. ] GSI

cHIP
NOTE
MADE IN JAPAN 2025-04-1514:42:00 < Lady CollazoSanchez > [ Test started in Hk.HI.] GSI

HAMAMATSU 2025-02-17 08:56:00 < > [ Tested ChCIRo.]
202311-1110:00:00 < Irakli Keshelashvili > [ Reserved ]KIT

Impressum Data Privacy Email: Iraki
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How Test Setup Is Working? FAR ==1r

E R D | .
ﬂ(“‘ ‘ Individual —
200 " Supply of
JARRELS 1.2V CSA Supply
1.8V Analog % 8_
1.8V Digital
+sens wires
4
Chuc

ASIC ID EFUSE
3.3V Fsource 1.8V Prog.
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Module Assembly Procedere
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Test Software (5 x module/server) FAR ==1r

Channel test MAIN
Noise, Neg., Pos., server

ADC calib.
CSA calib.
f/

3 \
s e £ e e e
ADC | ID: XA-000-09-002002/004-008-11

5 N

WAFER
Prober server

x VvV
TG~ ARB - SE ~ BAT ~ WAF ~ X_~_Y_~ CRC
= 000~ 03 004~ 002 ~004-008~ 11 | DLWCB21-C4

2 TR el
yCsAl "
SVOAI g o
1von1 é &
3 o o A oW e 1 : ‘s B o e T —
o e e ee ., ol
SARADC w; Acqu. s] Ampl
= = o
SN R AT CSA | ID: XA-000-09-004-002-004-008-11 ! = At
14 t4sl, P
WAFER_TEST_SETUP ® GSI
I 3 12 238 fent [HWABBR ‘Dbumed | FINA
® % \assuromert i i = regiser ‘ L3 L
o+ b ==
uuuuuu 08—

Server. Gommwesd| Clent: ~ (140.181.80.32, 55000

04

[24.94 L
08-08 14:57:07

o
Test card

Power supply WAFER/Chuck
server Temperature
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Test of XYTER 2.2 Readout ASIC

e 128 analog readout channels
* 5x320 Mbit/s data transfer

* Analog+Digital circuit

« STS and MUCH

* 5 bit Amp, 14 bit Time res.

FAIR GmbH | GSI GmbH
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FAR Projects DBase QR Label Admin Help
s

B « A [Test210525104620 v | B

XA-000-08-002-002-008-111-00 21.05.25 14:46:29

uuuuuuu d ADC ro0t Download SMX.root Download CSAroot

ADC csA

Impressum DataPrivacy. Emalt Irakii




Wafer ASIC / Microcable Test Page

XA-000-09-004-015-007-023-14 28,0824 211833
‘et WWADOR mgiser  Dtured ADC N N

FAR E=x

ADG|10: XA000.06.004.015.097.025-14.

(CSA1D: XA000-09.004-015-007-023-14

FAIR Projects DBase
[-1=3 4

4

Admin Help Search

Test:21052514:58:48 v| P » Goto..

XA-000-09-004-015-007-023-14 21.05.2514:58:48

ADC4

1D XA-000-09.004-015-007-023-14

SMX_7 CSA

Ak 7.0]1D_ XA0D0-09.004.015.007-023-14 1D XA-000-09-004-015-007-023-14.

Vaom v

Impressum

Data Privacy Email: Irakli
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Chuck / Wafer / ASIC Temperature

FAR E=x

SMX Temperature Temperature distribution for Wafer wafer_012
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Current consumption before Init

FAR E=x

Wafer N wafer_010

hi2lana
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E
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01 02 03 04

CSA current [A]

0 005 01 015 02 025 03 035 04
VDA current [A]

o
0 002 0.04 0.06 008 0.1 0.12 0.14 016 0.18 0.2

VDD current [A]



Current consumption after Init

Voltage [V]

Current [A]

05

H»;;HII[H\
1

04

0;

P

HH'IIH‘H

Wafer test

SeaAv T - —
GVDAV
AvDDV

i 1
§CsAl
G VDA
AVDDI @o

i (i i
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0, 1
Measurement time [s]
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FAR E=x
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Sensor Test Web Page

FAR

Projects DBase QR Label Admin Help
(-3 ¢

Search

Sensor: 05102 ( Grade: A)

Size:62x42 mm | og: Al eg: A

Module: M6UR2T0011160A2

2506
2006

1506

[ V. 2024-09.06 09:31:09, i
[ 202 18, ]

IV, 2025.04-16 1351:04, ]

1V, 2025-04-16 13:51:04, [i2c]
[ 1V, 2025-04-16 13:51:54, Ic]
[ 1V, 2025-04-16 13:51:54, [i2c]

Vendor, 2020-01-31 00:00:0, [}

Current, A

1006

5007

Impressum

DataPrivacy
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Email: Irakli
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Front End Board Test Page F-\lR == Il

FAR

Projects DBase QR Label Admin Help
GSI

Search

C3 Gsl . 4« d  Test:280125105836 v P »

FEB_3110 28.01.2510:58:36
Ladder: L5UR201116 Module: MSUR2T0011160A2 Sensor: 05102

link: XA-000-09-004-002-011-002-15 link: XA-000-09-004-005-011-009-05

link: XA-000-09-004-005-008-009-11 link: XA-000-09-004-005-005-009-12

o] Addr_5_12  ID_XA-000-09-004-005-008.008-11

o] Adér_1_8 | ID_XA-000-03.004-002011-002-15

0| Addr_3_10 | ID_XA-000-08-004-005-011-008.05.

o] Addr_7_14 ID_XA-000.09-004.005-005-008-12.

F e Tt L T
v e E
" 3 F
.SMX_1.root .-SMX_3.root ) L.-SMX_5.root L-SMX_7.root
link: link: link: link:

Impressum Data Privacy Email: Irakli
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STS Assembly Monitoring F-\lR === Il

Module statuses - All (GSI, KIT)
Total GSI KIT

#
14

148
512
513
519
519
656
659

34

224

AEIEIEIE:
713 91 80 23 20 Testedonladder [
17 113 80 35 20 Assembled onLaddgiim
58 358 70 164 30 TestedinHkH. [N
58 359 70 154 30 Undef. status at HRHIE
59 363 70 156 30 Test started in HKHE
59 363 70 156 30 TestedHVinCLRa.
74 447 70 209 30 Tested ChCl.Ro.

75 447 70 21230 Bonded in Cl.Ro.

4 Rebuilt modules

25 134 60 90 40 Reserved

FAIR GmbH | GSI GmbH

FAR Projects DBase QR Label Admin Help Search
S
History of modules status
700 ALL Dismissed

https://web-docs.gsi.de/~dtl-sts/?m=STATS ) e

' i =N:L—Unee6-smus-m-HH+
al I A Fhormaty-Tosted

500 A —

e I ALL Tested on ladder

600

~ e
~ E6+Testec-H-n-GHRe:
e
~ E6+TestecHmHicH:
300 — GSHThormally-Tosted
¥ GSl Assembled on Ladder
S GSl Tested on ladder
s KIT Dismissed
200 = e
et I KIT Bonded in Cl.Ro.
~ B
—— B
o HF-bmdet-statsatrcH
100 - |

e
B < ThesmaliyTosted
——— I KIT Assembled on Ladder

0 ’ I KIT Tested on ladder

12-2023 01-2024 02-2024 03-2024 04-2024 05-2024 06-2024 07-2024 08-2024 09-2024 10-2024 11-2024 12-2024 01-2025 02-2025 03-2025 04-2025 05-2025 06-2025 07-2025 08-2025 09-2025
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https://web-docs.gsi.de/~dtl-sts/?m=STATS

Summary

* 75% of the modules are produced

* 13% of the modules tested on the ladder
* 80 Wafers, each with 360 ASICs tested
Extremely successful Q&A procedure
Assembly teams at GSI and KIT
Universal testing and storing software
Experimental success at miniCBM

z
B
H
]
g
B
a
c

FAIR GmbH | GSI GmbH
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P T ) MRS
’Gr v —— R WA
K =\
. W

=B

Total éSI
# % # % # %
14 13 91 80 23 20 Testedonladder -
146 17 111 80 |35 20 AssembledonLadd-
512 58 358 70 154 30 TestedinHk.H. [N
513 58 359 70 154 30 Undef. status at HRHI
519 59 363 70 166 30 Teststarted in HKHE
519 59 363 70 156 30 Tested HVin Cl.Ro.
655 74 451 70 204 30 Tested Ch ClRo.
658 75 452 70 206 30 Bondedin CIRo.
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Sensor test FMR === 1L
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Module test setup F-\lR === 1l
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ASIC Wafer 80 x 360 chips F-\|R == I

(a] ! DTL-STS tests database ! DTL-STS tests database

(@) O a8 gsi.de 7% wm T

£¥ Most visited (Jcurrent | (36si (JotL | (OceM | Owork Dedu [ Physics > [3 Other Bookmarks

FAR

Projects DBase QR Label Admin Help
LR

WAFERS

Wafer ID:NAME

75:DM2CJ21-D7 v
Total QA1 QA 1/360 QA2 QA 2/360 QA3 QA 3/360
346/(360) 341 9472% 2 056% 3 083%
o WG o [ voosnoor |[[osmosR| | osor |
w01 m
02 12

108 18 28 138 14
09 19 129 139 149
1010 1110 1210 1310 14:70| 1610 1710 1810 1940
01 TN RN BN T BIT N 7N 8N

@] 22 sn 4w s 6w 7 B 9w 0w MMz w2 TBR R W2 1612 a2 e 992
i8] 23 303 ars 513 a3 713 613 m 1018 3 @A 1878 3 S 613 VI8 813 1908
W4 214 314 414 514 614 714 B14 914 1014 114 1214 1314 1414 1514 1614 1714 1814 1994

W71 315 415 515 615 75 B 91 10 15 125 1315 14l 1615 1615 175 1815
6 | 3% 4% 51 616 716 Bl 916 1016 16 126 116 1416 1516 1616 1716 1816
(w227 3w a7 sy 67 7w &7 9w 10w Wy Wy BY 4w 8517 1617 77 81 1997

618 718 8 918 1018 1B 218 1318 1418 158 1618 18 tata [iO78)
619 719 B9 919 1019 119 21 1319 1419 1519 1619 749 1819 |
620 720 820 920 1020 1120 1220 1320 1420 1520 1620 1720 1820 1920 100 pr
st 7 em om om wan w2 e van [

62 72 e: 92 Toz2 22 V22 a2z 22 622 1622 V22 622
623 723 823 923 1023 1123 1223 1323 1423 1523 1623 172

624 724 [824] 924 1024 1124 1224 1324 1424
875 925 1025 1
926 1026 1126 1226

B

1425

7 827 927 1027 M7 1227
(728 828 928 1028 1128 1228 1328

Link of Wafer Map: DM2CJ21-D7txt

Impressum Data Privacy Email Irakii
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Wafer level ASIC test F-\|R =%

Wafer tester )

Isset 1800V Isset7.000V. Cottraihub. ASIC Test (F1) CSAIN | 5); print
[ o9 [Toay
.38 100
#loop. m:
Is set: 2.5000 A Connect 2 EMU =03
Calib Pls. A. 10
— vDbun  v/vooMsaan Link
onoee | [owor ] Yicrames @ chsan
[ARB -- SE - BAT - WAF - _X_—_Y_--CRC WAFER SN
000 - 09 +-004 -~ 001 -- 001001~ 00 SOM3SN

€At HW ADDR |[register |[1D burnec |[ADC [[channel

=] swx:

Test setup ID:
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