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What are Superheavy nuclel? (= ANGhE—

A

Proton number Z

Neutron number N

Superheavy nuclei (SHN) are nuclei
with atomic number Z = 100
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Deformation (B2) \ “ '

Fission
Neutron number N

Superheavy nuclei (SHN) are nuclei
with atomic number Z = 100

E(Z,N, p)) = ELpy(Z, N, )

Characterised by zero fission barrier in the Liquid
Drop Model (LDM)
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What are Superheavy nuclei? %

A

Proton number Z

Neutron number N

Superheavy nuclei (SHN) are nuclei
with atomic number Z = 100

Characterised by zero fission barrier in the Liquid
Drop Model (LDM)

LDM + Shell Correction
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Deformation (2) \\ “ :

Fission

E(Z,N, pB)) = E; p(Z,N, ) +Egp1(Z, N, )
V. M. Strutinsky, Nucl. Phys. A 95, 420 (1967)

Superheavy nuclei exist because of the
stabilising effects of the quantum shells
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Shell effects - “Island of stability”
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Shell effects - “Island of stability” =EAI
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Shell effects - “Island of stability” =E.A
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An island of stability - the next magic
A numbers beyond Z =82 and N = 126~’*'~“*;£§§;§§§§ff‘-‘
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Shell effects

‘Island of stability”
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Theories predict shell closures at different locations
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Production of SHN: Challenges

Superheavy nuclei are produced in
Fusion Evaporation Reactions

Quasi Fission

Projectile Target Capture"‘:‘

<
Compound Nucleus ‘

*
*
*
*
*
o
*
*
»

Fusion Fission ‘\

y
Evaporation Residue (ER)

6(ER) =~ o(Fission) X 10~ 3mb
10°mb



Production of SHN: Challenges /x%

D. Ackermann and Ch Theisen, Phys. Scr. 92 (2017) 083002 Rate
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Production of SHN: Challenges @/\%

D. Ackermann and Ch Theisen, Phys. Scr. 92 (2017) 083002 Rate
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Production of SHN: Challenges /x%

D. Ackermann and Ch Theisen, Phys. Scr. 92 (2017) 083002 Rate
Superheavy nuclei are produced in — , —— Bear:] Intznsity
- - - . pu
Fusion Evaporation Reactions 104 ® cold fusion - GSI Target thickness
o * cold fusion - RIKEN 150 pg/cm2
Quasi Fission . ® hot fusion - FLNR
—~ ® hot fusion - GSI
'8_103 A hot fusion - LBNL 1nb 10/hr
S
2
210
5
o— 7
1
|
Projectile  Target Capture™, 0
"< S
O 100 1 pb 1 /week
Compound Nucleus
10-1
D |
\ 10 1 | ! | L | ! | 1 | 1 | 1 | L | | 10 fb 1 /year

102 106 110 114 118
Atomic number

Fusion Fission

Evaporation Residue (ER) Nproduced = Ibeam X duration X ¢ X Axtarget X NA/Mtarget
13
o(ER) ~ o(Fission) X 107 "mb Requirements:
10°mb * High beam intensity
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Detection of SHN: Challenges

Recoil separator

Selection based on M/g
and/or E/q

Beam |

ERs in the forward(beam) direction 2 g

Require a good recoil separator:

High Rejection
High transmission
Large acceptance
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Detection of SHN: Challenges AN NGl

Recoil separator

Selection based on M/g
and/or E/q

Beam |

ERs in the forward(beam) direction 2 j

Require a good recoil separator:
* High Rejection

* High transmission

 Large acceptance

Require an efficient detection system:

* High detection efficiency

* Position sensitive detectors (large pixelization)

e Good energy and time resolution (~ 20 keV, ~500 ps)
 Good acquisition system (negligible dead time)
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Detection of SHN: Challenges C=ADN ;ﬂ&?
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5’083 (Super Separator Spectrometer)

- Large Acceptance : > + 50mrad

High Transmission:
~ 50%asymmetric reactions (Ca + Pb)
~ 20%very asymmetric reactions (Ne + U)

- Good Mass Separation: AM/M ~ 1/500

Designed to perform experiments using
: fusion evaporation reaction with very ;
“, low cross-sections 3
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Require a good recoil separator:
* High Rejection

* High transmission

* Large acceptance

Require an efficient detection system:

* High detection efficiency

* Position sensitive detectors (large pixelization)

e Good energy and time resolution (~ 20 keV, ~500 ps)
* Good acquisition system (negligible dead time)



Detection of SHN: Challenges

Require an efficient detection system:

High detection efficiency

Position sensitive detectors (large pixelization)
Good energy and time resolution (~ 20 keV, ~500 ps)
Good acquisition system (negligible dead time)

5’083 (Super Separator Spectrometer)

.
*

. low cross-sections R
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- Large Acceptance : > + 50mrad

High Transmission:

~ 50%asymmetric reactions (Ca + Pb)
~ 20%very asymmetric reactions (Ne + U)

- Good Mass Separation: AM/M ~ 1/500

Designed to perform experiments using
fusion evaporation reaction with very
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SIRIUS (Spectroscopy and Identification of

Rare Isotopes Using S3)

The focal plane detection system of S3

Designed to detect heavy ions and their
subsequent decays

(a, B, v, internal conversion e-, X rays :
and Fission Fragments) :



Spectroscopy and Identification of Rare Isotopes Using S3 @/\ 8[2
SIRIUS)

5 EXOGAM
clover detectors

Tracker Tunnel
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Spectroscopy and Identification of Rare Isotopes Using S3
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Tracker Tunnel DSSD
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Recoils from S3
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Q ToF and ion tracking a
‘< Distance = 895.6 mm >|
5 EXOGAM

clover detectors

Tracker Tunnel DSSD

Recoils from S3
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Spectroscopy and Identification of Rare Isotopes Using S3 @/ﬁ\
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(SIRIUS) — - —
[ | [ |
’ ToF and ion tracking a
‘< Distance = 895.6 mm >|
5 EXOGAM
Tracker Tunnel DSSD clover detectors

Recoils from S3

Serve as a marker to identify the recoil events from the decay events
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Spectroscopy and Identification of Rare Isotopes Using S3 @/ﬂ\%

(SIRIUS) — - o
[ | [ |
Q ToF and ion tracking a
‘< Distance = 895.6 mm >|
, 5 EXOGAM
Tracker Tunnel .. Q.S.S.R . P | clover detectors

Recoils from S3
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128 x 12_8 strips
+ 2 18384.P%€lS, 2 &

Serve as a marker to identify the recoil events from the decay events
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Spectroscopy and Identification of Rare Isotopes Using S3 @/ﬁxﬂ E' .DV.
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Serve as a marker to identify the recoil events from the decay events

.IIIIIII‘

At the focal plane (Position-sensitive) detector:
recoil-decay, decay-decay correlations
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Spectroscopy and Identification of Rare Isotopes Using S3 @/ﬁx%
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Spectroscopy and Identification of Rare Isotopes Using S3 @/ﬁx%
(SIRIUS) S
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Serve as a marker to identify the recoil events from the decay events

At the focal plane (Position-sensitive) detector:
recoil-decay, dec: decay-decay correlations
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Tracker Tunnel .. Q.S.S.R . clover detectors

128 x 128 strips
= $8384PIXElS, 4 a0

Serve as a marker to identify the recoil events from the decay events
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Recoils from S3 l r
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At the focal plane (Position-sensitive) detector:
recoil-decay, decay-decay correlations
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Spectroscopy and Identification of Rare Isotopes Using S3 @/ﬁxﬂ E' .DV.
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Spectroscopy and Identification of Rare Isotopes Using S3 @/xﬂ E‘ .D.
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Recoils from S3 ! :
'.

128 x 128 strips
= $8384PIXElS, 4 a0

Serve as a marker to identify the recoil events from the decay events

Determination of :
» Lifetimes
At the focal plane (Position-sensitive) detector: > Energies
recoil-decay, decay-decay correlations > Decay modes
At(XY) —ft——————————————— e / V4 >
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Spectroscopy and Identification of Rare Isotopes Using S3 @/ \
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Tracker Tunnel DSSD
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Spectroscopy and Identification of Rare Isotopes Using S3 C ]

i sp|ra
(SIRIUS)

Detect escaping charge particles from the DSSD

Tracker Tunnel DSSD

a,fp,e , FF

Recoils from S3




Spectroscopy and Identification of Rare Isotopes Using S3 @/\ 8[2
SIRIUS)

Detect escaping charge particles from the DSSD

‘- ------ 8

Tracker Tunnel ! ' DSSD

Recoils from S3




Spectroscopy and Identification of Rare Isotopes Using S3 @/\ 8[2
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Detect escaping charge particles from the DSSD
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Spectroscopy and Identification of Rare Isotopes Using S3 C ]
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Spectroscopy and Identification of Rare Isotopes Using S3 = A

(SIRIUS)
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Spectroscopy and Identification of Rare Isotopes Using S3 =.A
(SIRIUS)
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Recoils from S3

Detect escaping charge particles from the DSSD

From Geant4 simulations done by K. Hauschild
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Perform:

» Alpha-electron correlation

» Alpha-gamma correlation

» Electron-gamma correlation

Determination of :

> Lifetimes

» EXxcitation energies

» Multipolarity of the transitions
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Schematic of the SIRIUS Acquisition system @/ﬂ\%
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Schematic of the SIRIUS Acquisition system @/ﬂ\%
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Schematic of the SIRIUS Acquisition system @/\%
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Schematic of the SIRIUS Acquisition system @/ﬂ\%
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Schematic of the SIRIUS Acquisition system @/\%
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Schematic of the SIRIUS Acquisition system @/ﬂ\%
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DSSD

DSSD in vacuum

- Detector Characteristics
Active area: ~ 10 x 10 cm?
Thickness: ~ 300 um

Dead layer: ~ 50 nm

128 x 128 Strips
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DSSD

DSSD in vacuum Floating Points Charge
‘ Sensitive Amplifiers

- Detector Characteristics -

Active area: ~ 10 x 10 cm?
Thickness: ~ 300 um

Dead layer: ~ 50 nm

= 128 x 128 Strips
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DSSD

DSSD in vacuum Floating Points Charge
= ‘ Sensitive Amplifiers

ADC

CSA Output

[>—>

- Detector Characteristics

Cmd LG CfLG Cmd.LlG
| |
I

.y Yo
/ Rf LG \i

Active area: ~ 10 x 10 cm? vt AAA—] v
——
Thickness: ~ 300 um Cmd_LG

Dead layer: ~ 50 nm

128 x 128 Strips
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DSSD in vacuum Floating Points Charge

Sensitive Amplifiers

- Detector Characteristics -
Active area: ~ 10 x 10 cm?
Thickness: ~ 300 um

Dead layer: ~ 50 nm

128 x 128 Strips

ADC

CSA Output

[ >—>

Advantage: Only 1 output
for digitisation

Cmd_LG C:‘_ILG Cmd_LG Has abi|ity to switch gain
L)

—.I} {1-— automatically:
RTLG % Low gain 10 MeV -

V_ref —J\/\/\,— V_ref 500 M eV
—— & High gain 21 keV - 40
Cmd_LG MeV

Detect alpha, e-, fission fragments and beam
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DSSD

DSSD in vacuum Floating Points Charge Adaptation
Sensitive Amplifiers board

Numexo?2

- Detector Characteristics -
Active area: ~ 10 x 10 cm?
Thickness: ~ 300 um

Dead layer: ~ 50 nm

128 x 128 Strips

A\

ce2 bl

200 MHz digitisation

.

ADC

CSA Output

[ >—>

Advantage: Only 1 output
for digitisation

Cmd_LG C:‘_ILG Cmd_LG Has abi|ity to switch gain
L)

—.I} {1-— automatically:
RTLG % Low gain 10 MeV -

V_ref —J\/\/\,— V_ref 500 M eV
—— & High gain 21 keV - 40
Cmd_LG MeV

Detect alpha, e-, fission fragments and beam
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Numexo?2 GRU

DSSD in vacuum Floating Points Charge Adaptation 200 MHz dlgltlsatlon C++ code

‘ Sensitive Amplifiers board

7

Traces saved in a

disk %

Dead layer: ~ 50 nm

128 x 128 Strips Detect alpha, e-, fission fragments and beam

i g 9200:—
CSA Output 2
— 9000
Advantage: Only 1 output 8800;_
for digitisation 8600
8400:—
:IIIIIIIIIIIIIIIIIIIIIII:II:III: Cmd_LG Cf_LG Cmd_LG e . . :
: Detector Characteristics - I Has ability to switch gain |~}
. - —e I/ { | \1.— automatically o e e T
. ] - Rf LG & L in 10 MeV - 0500500500 400500600700 800 600
n Active area: ~ 10 x 10 sz " Vet | AAA— V.ref 583/“9/@'\7 0 Me sample number
. ) . B « High gain 21 keV - 40
: Thickness: ~ 300 um - c,,%_m MSV ?
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DSSD

DSSD in vacuum Floating Points Charge Adaptation
Sensitive Amplifiers board

ce2 bl

Numexo?2

200 MHz d|g|t|sat|on

- Detector Characteristics -
Active area: ~ 10 x 10 cm?
Thickness: ~ 300 um

Dead layer: ~ 50 nm

128 x 128 Strips

_>

laboratoire commun CEA/DSM . CNRS/IN2P3

GRU
C++ code

7

Traces saved
disk

ADC

CSA Output

[ >—>

Advantage: Only 1 output
for digitisation

Cmd_LG C:‘_Il_G Cmd_LG Has abi|ity to switch gain

—.I} | | .<1H automatically:
RTLG % Low gain 10 MeV -

V_ref —J\/\/\,— V_ref 500 M eV
—— & High gain 21 keV - 40
Cmd_LG MeV

Detect alpha, e-, fission fragments and beam

8800

8600

8400

8200

in a

]
v

0 100 200 300 400 500 600 700 800 900

sample number

> remove pile-up
> detection of short-lived

decays
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DSSD

DSSD in vacuum Floating Points Charge Adaptation
Sensitive Amplifiers board

ce2 bl

Numexo?2

- Detector Characteristics -
Active area: ~ 10 x 10 cm?
Thickness: ~ 300 um

Dead layer: ~ 50 nm

128 x 128 Strips

ol .

ADC

CSA Output

[ >—>

Advantage: Only 1 output
for digitisation

Cmd_LG c;_|I_G Cmd_LG Has abi|ity to switch gain

—.r} | | -*\1&— automatically:
RTLG % Low gain 10 MeV -

ooooooooooooo CEA/DSM U CNRS/IN2P3

GRU

200 MHz digitisation C++ code

7

Traces saved in a

disk %

V_ref —J\/\/\,— V_ref 500 M eV
—— & High gain 21 keV - 40
Cmd_LG MeV

Detect alpha, e-, fission fragments and beam

100 200 300 400 500 600 700 800 900

sample number

> remove pile-up
> detection of short-lived
decays

Whole DSSD has been instrumented with all 16 Numexo2 boards
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Performance of the DSSD in high gain mode with a 3-alpha @ ~\

U
oratoire commun CEA/DSM CNRS/IN2P3
source

Traces from 1 DSSD strip

9200

9000

8800

8600

8400

8200

8000

I_IIIIII|III|III|III|III|III|II

7800 11 1 | 11 1 1 | 11 1 | | 11 1 | | 11 1 1 | 11 1 1 | 11 1 1 | | I - | 11 1 | | 11 1 |
0 100 200 300 400 500 600 700 800 900

Sample number
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Performance of the DSSD in high gain mode with a 3-alpha

source

Traces from 1 DSSD strip

9200

9000

8800

8600

8400

8200

8000 E

7800 :l— 11 1 | 11 1 1 | 11 1 | | 11 1 | | 11 1 1 | 11 1 1 | 11 1 1 | | I - | 11 1 | | 11 1 |

0 100 200 300 400 500 600 700 800 900
Sample number

1500

1000

500

-500

-1000

-1500

= A

laboratoire commun CEA/DSM CNRS/IN2P3

V. T. Jordanov et al. NIMA,345(1994),337-345.
Trapezoidal filter

O

100 200 300 400 500 600 700 800 900
Sample number
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Performance of the DSSD in high gain mode with a 3-alpha &= Al

laboratoire commun CEA/DSM CNRS/IN2P3

source —
V. T. Jordanov et al. NIMA,345(1994),337-345.
Traces from 1 DSSD strip Trapezoidal filter
9200;— 1500
9000{— -
- 1000
8800 =
— 500—
8600— -
u O
8400 -
- -500—
8200 -
- S ~1000—
8000 — =
- -1500—
7800—|—III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII _IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
0 100 200 300 400 500 600 700 800 900 0 100 200 300 400 500 600 700 800 900
Sample number Sample number
Raw spectrum
e [
- 500{—
2 - Source: (239Pu, 241Am, 244Cm)
3 -
O 400
300
200—
100 r
OWI i S

o

200 400 600 800 1000 1200 1400
ADC ch
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Performance of the DSSD in high gain mode with a 3-alpha &= Al

laboratoire commun CEA/DSM CNRS/IN2P3

source :
V. T. Jordanov et al. NIMA,345(1994),337-345.
Traces from 1 DSSD strip Trapezoidal filter
9200:— 1500E-
9000 -
- 1000—
8800|— =
~ 500—
8600— -
- O
8400 -
- -500—
8200 -
- — -1000—
8000 r— =
- -1500—
7800—|—III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII _IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
0O 100 200 300 400 500 600 700 800 900 O 100 200 300 400 500 600 700 800 900
Sample number Sample number
Raw spectrum Calibration of 256 strips
e [
S 500 | g 250§
£ - Source: (239Pu, 241Am, 244Cm) =
> L (7]
(@] | B
O 400 200
300 150
_ 100
100 3
u f , S —
% 200 400 600 800 1000 1200 1400 = 5 =
ADC ch ==

D00 5100 5200 5300 5400 5500 5600 5700 5800 5900
E (keV)
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Performance of the DSSD in high gain mode with a 3-alpha &= Al

laboratoire commun CEA/DSM CNRS/IN2P3

source :
V. T. Jordanov et al. NIMA,345(1994),337-345.
Traces from 1 DSSD strip Trapezoidal filter
9200:— 1500E-
9000 -
- 1000
8800|— =
~ 500—
8600— -
- O
8400 -
- -500—
8200 -
- — -1000—
8000 r— =
- -1500—
7800—|—III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII _IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
0O 100 200 300 400 500 600 700 800 900 O 100 200 300 400 500 600 700 800 900
Sample number Sample number
Raw spectrum Calibration of 256 strips
e [
S 500 | g 250§
£ - Source: (239Pu, 241Am, 244Cm) =
> L (7]
(@] | B
O 400 200
300 150
_ 100
100 3
u f , S —
% 200 400 600 800 . 1000 1200 1400 : et :

300 5400 5500 5600 5700 58G0 5900

E (keV)
FWHM = 20.9(5) keV
11
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DSSD: Auto Gain
Floating Point Charge Sensitive Amplifier (FPCSA)

Preamplifier ADC
Detector CSA Output
| > P
—
Cf_HG
|
|
Rf_ HG
Cmd LG Cf LG Cmd_LG
N ¥
11

oY —
}/. Rf LG .\'

V_ref _/\/\N_ V_ref
2

Cmd_LG

Switching feedback capacitor to
change gain as a function of output signal level

ADC ch

2 1l
S—
/N o N8
laboratoire commun CEA/DSM . C CNRS/IN2P3

9000

8800

8600

8400

8200

8000

bIII|III|III|III|III

|

|
‘i
1

- B

S

---—-Lw

0

PRI R R SR B!
100 200

1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
300 400 500 600 700 800 900
Sample No.
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- AN [ |
DSSD: Auto Gain @/;\%

Floating Point Charge Sensitive Amplifier (FPCSA) :
Preamplifier
Detactor CSA Output = 5 9900C
— > < - HG
< 8800\—
Cf HG B
I 8600/ —
s - Internal Injegtion
8400~ Return to HG
Cmd LG Cf LG Cmd_LG B LG
_.}}, | ,{‘,_ 8200 | | -] r\
Rf LG B =
Vret [ AAA—] Vorer 8000f="""" SN Gain switch
= v v e by v by by by oy by by e by by
’_/f: 0 100 200 300 400 500 600 700 800 900
Sample No.

Cmd_LG

Switching feedback capacitor to
change gain as a function of output signal level
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- A @
DSSD: Auto Gain = AN 'H . i
Floating Point Charge Sensitive Amplifier (FPCSA)

Preamplifier ADC
Detactor CSA Output 5 9900C
—> > S u
< 8800—
Cf_HG L
I 8600—
Rf HG B
— VW 8400—
Cmd LG Cf LG Cmd_LG B
L o) | Vo 8200 r\
}/. Rf LG .\| - . —
v_ref v_ref 8000__Il_vl'llIIIIIIIIIIIIIIII—Iq'I-IIIIIIIIIIIIIIIIIIIIIIIII
{Ld 0 100 200 300 400 500 600 700 800 900
Sample No.
Cmd_LG

Switching feedback capacitor to
change gain as a function of output signal level
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DSSD: Auto Gain

Floating Point Charge Sensitive Amplifier (FPCSA)

Preamplifier ADC

9000

2 il
S—
/N o N8
laboratoire commun CEA/DSM . U CNRS/IN2P3

Detector CSA Output
> P
| S

ADC ch

8800

Cf_ HG
|
|
Rf HG
Cmd_LG Cf LG Cmd_LG
[ v
||

oY —
}/. Rf_LG .\1

V_ref _I\/W_ V_ref
%

Cmd_LG

8600

8400

8200

~

. |

P P T —

8000

g

©n

Switching feedback capacitor to

change gain as a function of output signal level

S

% 10000
8000
6000
4000

2000

c>|O

v b by oy by s by o b ey by b Ly
100 200 300 400 500 600 700 800

1 1 I 1 1 1 1
900
Sample No.

11 1 I | I T I 1
100 200

11 I L1 1 | I 11 1 1 I | I T I | I T I | I T I | I T I L1 1 |
300 400 500 600 700 800 900

Sample No.
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DSSD: Auto Gain

Floating Point Charge Sensitive Amplifier (FPCSA)

Detector

Preamplifier

CSA Output
| ——

ADC

=

Cf_HG
|

Rf_HG
Cmd_LG Cf LG Cmd_LG
_I}. | Y
Rf_ LG
V_ref _/\/\N_ V_ref
vi«
Cmd_LG

—

Switching feedback capacitor to
change gain as a function of output signal level

S

% 10000
8000
6000
4000

2000

PR R
100

200 300 400 500 600 700 800

1 1 I 1 1 1 1
900
Sample No.

Counts

ADC ch

500

400

300

200

100

9000

AMNLE

ﬂ |

— W\ Sl
laboratoire commun CEA/DSM L U CNRS/IN2P3

8800

8600

8400

8200

P

P

~

8000

g

o

©n

Test with 3-alpha source

11 1 I | I T I | I T I L1 1 | I 11 1 1 I | I T I | I T I | I T I | I T I L1 1 |
100 200 300 400 500 600 700 800 900

Sample No.

hCalib_b352_c0

FWHM ~ 100 keV
1%

IIH‘IIII’IIII||\H|||||’I

42901

5435

281.9
59.35/ 51
382.7+4.8
5803 + 0.6
43.95+0.43

Entries
Mean
RMS

X2/ ndf
Constant
Mean
Sigma

1 I | | |
4800 5000

1 | |
5200

1 ‘ |
5400

6000
E (keV)
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% CLab ( @ I \ ﬂ
Iréne Jol|ot Curie 1 i tpl gt
Ao u SCrtpCUmEN laboratoire commun CEA/DSM CNRS/IN2P3

Laboratoire de Physique
des 2 Infinis S TRASBOURG

4 Strippy pad
silicon detector

A . L™~
- I = = = = = = =N =N =N =N =N =N =N =N =N = m

:Detector Characteristics

: Active area: ~ 10 x 10 cm?

1 Thickness: ~ 500 um

: Dead layer: ~ 30 nm (Windowless)
1 64 pixels

: 24 Macro pixels

P. Brionnet et al. Nucl. Inst. Meth., A 1015 (2021) 165770
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IPHC &= A\

R laboratoire commun CEA/DSM CNRS/IN2P3
STRASBOURG

Tunnel ©)Cus

Laboratoire de Physique
des 2 Infinis

Charge Sensitive Preamplifiers

silicon detector B

_>

Traces NOT saved I

in a disk v
Processed online

HDMI Cables

] | = | W .
b, - .-4.~v~.’w~_<.:r. (A 31 q>ﬂ‘_ v -,4"‘
] | H | ‘|
_____ 4 S i U -—j-va[ - Y A -, | it A
—------------------ E"' 'vlél‘ll-gf ! ? i
,Detector Characteristics , — 1 7, =
) { ," .\ t f
AL F 7 LIRS | | 5018 Ll

: Active area: ~ 10 x 10 cm?

1 Thickness: ~ 500 um

: Dead layer: ~ 30 nm (Windowless)
1 64 pixels

|

|

24 Macro pixels
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@
Tunnel A5

IPHC &= A\

Institut Plurldlsaplmalre

f s*mAssoFﬂEng laboratoire commun CEA/DSM CNRS/IN2P3
. 2 x 48 Digital FeedBack Adaptation box \ , U
4 Strippy pad Charge S Sensmve Preampllflers R umexo R e

silicon detector

-
|
|
|

HDMI Cables

Traces NOT saved I

in a disk v
Processed online

3
il E B N = = = =N N N = N =" N = - N - N N =N =N = N =N =E = =N

Detector é-i_; = =3 - T E°8 1 = EE 3 = 3
rea i1 ] AT T T BT
sl - | | f 3 ! 3 |
Vel'teX 6 E O ) N | p i h,vn.’w. -~ L2 _«r"» . - 1 7.4"- el i" -
| I - | == { 3 I ==

200MHz, | =} @ - I Fhadio

—------------------ %/f ;
.Detector Characteristics e e e
I 14l .J."L J’:"l L j’ o

Active area: ~ 10 x 10 cm?
Thickness: ~ 500 um

Dead layer: ~ 30 nm (Windowless)
64 pixels
24 Macro pixels

P. Brionnet et al. Nucl. Inst. Meth., A 1015 (2021) 165770
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IPHC (= A\

Tunnel ©)Cus

Institut Plurldlsuplmalre

Labora;_oiye de Physique s*mAssoFﬂEg laboratoire commun CEA/DSM CNRS/IN2P3

silicon detector

>

1

, Traces NOT saved I
in a disk v
Processed online

Detector i

HDMI Cables

Lt e
------------------I /VI l
- - o I By . RS, | S S5 e
.Detector Characteristics 0 — ,
. 1 1al Al -"". i ’ _/'v .| S
' Active area: ~ 10 x 10 cm? . = = =
|
1 Thickness: ~ 500 um .
i FEE Specifications
| D . - p
ead layer: ~ 30 nm (Windowless) 1
|
1 64 pixe|s 1 High Energy resolution using |< 0,03 %
I 2 4 M - I I File  Vertical Timebase Trigger Display Cursors Measure Math  Analysis  Utilities elp DFCSP
. acro pixeis | From 20 to 150 MeV
mEmmEmEEAEAEmEEAEeEmmEEEmEE= Linearity on overall range <1.5%
P. Brionnet et al. Nucl. Inst. Meth., A 1015 (2021) 165770
S\ Dead time <5pus
J ’ § High gain resolution @ 6 MeV (13,5 keV
A\
\ Linearity <0,8 %
A\
\ Dead time using MWD <8 pus
\
\
\
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Tunnel

4 Strippy pad
SI|ICOI"I detector

2 x 48 Digital FeedBack
Charge Sensitive Preamplifiers _

-
|
|
|

M CLab

Iréne J0|l0t Curie
Laboratm ed Physique

Adaptation box

HDMI Cables

Detector

\ \ o~
- I = = = = = = =N =N =N =N =N =N =N =N =N = m

:Detector Characteristics

Active area: ~ 10 x 10 cm?

|
: Thickness: ~ 500 um

: Dead layer: ~ 30 nm (Windowless)
1 64 pixels

: 24 Macro pixels

P. Brionnet et al. Nucl. Inst. Meth., A 1015 (2021) 165770

. :
I

uuuuuu

mmmmmmmm

| stitut Pluri
H

Numexo2

ubert CURIEN
STRASBOURG

PHC (=]

laboratoire commun CEA/DSM

CNRS/IN2P3

GRU
C++ code

7/

>

1
, Traces NOT saved I

in a disk v

Processed online

A o W L W

FEE Specifications

High Energy resolution using |< 0,03 %
DFCSP

From 20 to 150 MeV

Linearity on overall range <1.5%
Dead time <5pus
High gain resolution @ 6 MeV (13,5 keV
Linearity <0,8 %
Dead time using MWD <8 pus

All 4 tunnel detector has been instrumented
With all 6 Numexo2 boards

13



Performance of the Tunnel detectors =Al

laboratoire commun CEA/DSM

CNRS/IN2P3

>

grouped pixel

@ 5.8 MeV
with Bias Voltage 70 V and Temp =-20 C

FWHM = 18.3(2) keV

5200 5400 5600 5800

E (keV)
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A
= A
Tra c ke r laboratoire commun CEA/DSM CNRS/IN2P3

Heavy lons (E < 10MeV/A - Z>10)

Emissive foil Vf=10 kV

1Detector Characteristics : EXTRACTION - Mylar 06+ Aluminium 300m
! . . ) | - - Accelerating grid Vg= O Volts
1 Active area (in beam): ~ 20 x 10cm ; w—
|
1 Mylar foil Thickness: ~ 0.9 um : GUIDING and FOCUSSING TB
|
: Gas(isobutane) pressure: ~ 6 — 7mbar : i window 0.9 am
: oV
: ] ] I DETECT]ON e o 0 0 00 o0 .Y51ﬂ.p5.(WiI'ES) PPAC
; 10 kV polarisation i Low Pressure MWPC il MWPC
. GAZ
: Distance from the DSSD 895.6 mm : CaHyg -4 Torr \ stis
: strips:87inXand63inY " oV
; good time resolution (~ 100 ps) and :
I position resolutions ( ~0.5 mm) . |
I = = = = = = =H = I =E I =H I == I =N BB =N I=E =N = = |
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Time of Flight test using a 2°2Cf source fg\%

laboratoire commun CEA/DSM

15cm - - 3 5
| i - ,
18 cm Fast-timing amplifier _—
emissive foil ‘ 2000— i : o
2t @ e
source @ Si detector e
Collimated S~ 3
. -
Using digital CFD
’g ~ A T(Si-SED) Sed:d=10ns, f= 35%, Si:d=10ns, f=30%
% B 21200~
= F 8 [
- 1000—
60 — —
- 800(—
55— i
- 600|—
S0 - 400
B . N
N . i
] -
45— 200—
; 1 l 1 L 1 l L 1 L l L 1 L l 1 L 1 l 1 L 1 l B
2000 4000 6000 8000 10000 12000 0_ e [ il ) P T v —
ESi(ADC Ch) ToF(ns)



20 cm ‘

252¢f FF, a
source @-=—=—=—=——=—=—=—=—====-= e ————————

Uncollimated

19.5cm
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Time of Flight test using a 2°2Cf source

i A @
 — -
=
laboratoire commun CEA/DSM CNRS/IN2P3
I——

89.6 cm

<
20 cm = 120
emissive foil ~ 100
3
2520f FF, a ° - 80
source @ = === === =====--— Sulniaiaie DSSD
Uncollimated S 60
", Se-

40

19.5cm

20

Front strip (X)
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Time of Flight test using a 2°2Cf source

=Ean]

CNRS/IN2P3

laboratoire commun CEA/DSM

120
Front strip (X)

89.6 cm s
20 cm o 1289
emissive foil ;u; 100
2520f FF, & 80
Source @ == === — === ===~ — .. DSSD
Uncollimated 60k
19.5cm 40]
20F
=
00 —
Eg 160—
> 140
120
100 f— “
s0F 4
60
40f
20— =
00~ "20 "0 80 80 700 120 140 160 180 200 220

X (mm)
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Time of Flight test using a 2°2Cf source

ADC Channel

Counts

8000

7000

6000

5000

4000

3000

2000

Fission fragments

Front strips’ traces: Gain switched

IllllllllllIIII|IIII|IIII;

O

1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1 I 1 1
100 200 300 400 500 600

E (Front Strips)

L L 1 1 1 1 1 1 1 1 I 1 1 1 1
700 800 900
Sample Number

TTTIT

1 1 1 I
0 2000

Y .

4000 6000 8000

10000

1 I
12000
E (ar. units)

= A

laboratoire commun CEA/DSM

CNRS/IN2P3

Front strips’ traces: Gain not switched

§11000
<10000
9000
8000
7000
6000
5000
4000
3000
2000

n

ADC Ch

III|IIIIIIIII|IIII|IIII|IIII

1 1 I 1 1
100

o

200 300 400

'] 1 I 1 1 1 1 L 1 L 1 I 1 L 1 1 1 1 1 1 I 1 1 1 1
500 600 700 800 900
Sample Number

Time of flight from the DSSD and tracker timestamps

Té’\ 388|—
o —
= 386 —
i = | || |
e M o Ut S M\I | 1
— \
= | \ 1l [ Ih ||fh'i”ﬁ“
= I AT |
= \l l|I | WWIHIIH”I
3787 | IHI'II |
aref- | [| |1 Il |
- LI
STAET I
372— |
370:_I | | | | |
10500 11000 11500 12000 12500 13000
E (ar. units)

18



Time of Flight test using a 2°2Cf source @/‘M Ji—

Fission fragments

Front strips’ traces: Gain switched Front strips’ traces: Gain not switched
T coooE T11000
% ., St i i~ S—ASS- %100005—
< e < =
O 7000
2 -
< 6000 = =
= 3 1400
5000 — O =
= 1200—
4000 ~
= 1000 [
30005— 8005—
ey W R T T (T SN W T T N TN SR SR SN NN T T T TN A W N NN PR N T (N SN SN WO N [N TN TR TN W NN T T TN SN AT SO W M -
0 100 200 300 400 500 600 700 800 900 400 —
Sample Number —
200
: 97:2 =374 376 378 380 382 ééTl 386 388
E (Front Strips) Rl e
%) = E? 388—
S - o =
S = e | | | I
s A
— \
= | \ Il I Ih ||fh'i”ﬁ“
S I 1 A 1 0 |
= ”ll l|| | J'WIH”H”'
37T , | IHI'II |
376_—' | | ‘ | |
A = | RN
_E:_ 374;— ”I | |
N 372:— |
15—. L mh. | | o :”OET
0 2000 4000 6000 8000 10000 12000 e
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10500 11000 11500 12000 12500 13000

E (ar. units) E (ar. units)
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Time of Flight test using a 2°2Cf source

Analysis still ongoing to extract the time resolution using the CFD method
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Time of Flight test using a 2°2Cf source

Analysis still ongoing to extract the time resolution using the CFD method

Timestamp alignment

dt wrt board=180, channel=0 dt wrt board=180, channel=0
2 20F 2 4
° F =
x 15 | x 3
5 = S 2
10— #1
S 0
offfks | -1
- -2
-5 —
- -3
-10—
N I N T T o
0 50 100 150 200 250 0 50 100 150 200 250
stripnumber stripnumber
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Time of Flight test using a 252Cf source @”““ﬂ%

Analysis still ongoing to extract the time resolution using the CFD method

Timestamp alignment

dt wrt board=180, channel=0 dt wrt board=180, channel=0
[ Z2 g
X 150 | x 8
© - © )
] *’ﬁrww i g !
5:— 0
Otﬁi.'a’w,mm* ' il
—5;— -2
- -3
-10—
= P B H T R R N T T SN
0 | 50 100 150 200 250 0 50 100 150 200 250
stripnumber stripnumber
i (H] (H] |0 i 1| (B i i
JAL L L Y JIL O .
i (H] (H] |0 i i |1 i i GET
i (H] (H] |0 i 1| (B i i
16 Numexo2 modules for 1N 2 module f For the tracker
he DSSD 6 Numexo2 modules for umexo< moduie for Time and position
the the tunnel detectors the tracker time signal information
Merging of data for highly asymmetric data flow from various modules is
being prepared for both online and offline analysis
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Developments for the users = /A1 gl

Required libraries

CNRS/IN2P3

<4 Online GRU

<4 Offline (VIGRU VIGRU Q SIRIUS
User Lib

<4 GRU SIRIUS

MFM, ROOT

4 Data analysis programs <4 Offline analysis program

<4 Convert to ROOT (TTree) file

<4 Calibration and digital parameter optimisation
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Developments for the users = A=
Required libraries
<4 Online GRU
4 GRU SIRIUS < Offline (VIGRU VIGRU SIRIUS

User Lib

4 Offline analysis program MFM, ROOT

<4 Data analysis programs

For Ganil users <4 Convert to ROOT (TTree) file

<4 Calibration and digital parameter optimisation
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Required libraries

4 Online GRU

<4 Offline (VIGRU VIGRU SIRIUS
User Lib

4 GRU SIRIUS

4 Offline analysis program MFM, ROOT

<4 Data analysis programs

For Ganil users <4 Convert to ROOT (TTree) file

For External users <4 Calibration and digital parameter optimisation
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Developments for the users CEAINGR—

Required Iibrarles

4 Online GRU

<4 Offline (VIGRU VIGRU SIRIUS
User Lib

<4 GRU SIRIUS

4 Offline analysis program MFM, ROOT

<4 Data analysis programs

For Ganil users <4 Convert to ROOT (TTree) file

For External users <4 Calibration and digital parameter optimisation
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Developments for the users

<4 Data analysis programs

For Ganil users

For External users

4 A Graphical User Interface

<4 Online

4 GRU SIRIUS

<4 Offline (VIGRU

<4 Offline analysis program

<4 Convert to ROOT (TTree) file

GRU
VIGRU

@/xﬁ\-

ooooooooooooo CEA/DSM . U CNRS/IN2P3

Required libraries

SIRIUS

Userlb & \iem. rooOT

<4 Calibration and digital parameter optimisation

Exp@Sirius
Ji $M — Sectroscopy and Identification of Rare Isotopes using S3 (SIRIUS) _ About || Help
Necessa ry Check Boards ON/OFF Status Open Board config file Network Readiness
Setup Initialization Setup GTS Configure Numexo2 boards Auto Initialization
Miscellaneous function Show Firmware Versi OK
Reb Board 65 Reb
R Boa 80 Acquision state ,OFF v 1 Reset
Baseline Board Froot | Channel Al d Writ 0x!
Threshold Board = Back Channel | 1-4 P P Read Wi 0x300
Trigger Board | DSSD K Read Wi 0x30 M Read Wi 0x40
Inet View DSSD Op Cl
Temper. Board 80 Measure
mperature 1 Di Clo:
Data Fl ] 3 FRONT Draw Cl
p nfigura Launch
VIGRU i Launch
GUser Open Documentation Open Workspace Cmake Clean Make Mak
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Developments for the users

Required libraries

j

<4 Calibration and digital parameter optimisation

<4 Online
<4 Offline (VIGRU)

GRU

4 GRU SIRIUS VIGRU

SIRIUS
User Lib

MFM, ROOT
<4 Offline analysis program , ROO

<4 Data analysis programs

For Ganil users <4 Convert to ROOT (TTree) file

For External users

=] Terminal - sirius@ganl2113:~ - @8

Exp@Sirius - o x
Fichier Edition Affichage Terminal Onglets Aide
sl Sectroscopy and Identification of Rare Isotopes using S3 (SIRIUS) About Help
. Necessary Check Boards ON/OFF Status Open Board config file Network Readiness
* A G ra p h I Cal U Se r I nte rfaC e Setup Initialization Setup GTS Configure Numexo2 boards Auto Initialization
Miscellaneous function Show Firmware Version v OK
Reboot Board 65 Reboot
Reset Board 80 Acquision state v Reset
Baseline Board Front Channel All Read Write 0x5500
Threshold Board | Back Channel | 1-4 Positive | Positive ~ Read Write 0x300
Trigger Board = DSSD K Read Write 0x30 M Write 0x40
Telnet Viewer DSSD v Open Close
Temperature Board 80 Measure
Temperature 1 sec v Draw Close
Data Flow 1 sec v 3 sec A FRONT - Draw Close
GRU Open Configuration file Launch Kill
VIGRU Launch
GUser Open Documentation Open Workspace Cmake Clean Make Make
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Required libraries

<4 Online
4 GRU SIRIUS EllL }

SIRIUS
User Lib

4 Offline (VIGRU) J VIGRU

MFM, ROOT

<4 Offline analysis program

<4 Data analysis programs

For Ganil users <4 Convert to ROOT (TTree) file

For External users

<4 Calibration and digital parameter optimisation

\D Terminal - sirius@gani2113:~ R ) X Exp@Sirius

- o x
i1 e - =
sl Sectroscopy and Identification of Rare Isotopes using S3 (SIRIUS) About Help
s: ON
. de s: ON Necessary Check Boards ON/OFF Status Open Board config file Network Readiness
* A Graphical User Interface ard 70 Statcs: O
p G‘; fels = - g:\: Setup Initialization Setup GTS Configure Numexo2 boards Auto Initialization
s: ON
= —— Miscellaneous function Show Firmware Version v OK
Data flow over Time
o bytes in Reboot Board 65 Reboot
Reset Board 80 Acquision state OFF v Reset
Baseline Board Front Channel All Read Write 0x5500 i
|
Threshold Board | Back Channel | 1-4 Positive | Positive ~ Read Write 0x300
Trigger Board = DSSD K Read Write 0x30 M Read Write 0x40
Telnet Viewer DSSD v Open Close
Temperature Board 80 Measure
Temperature 1 sec v Draw Close
Data Flow 1 sec v 3 sec A FRONT - Draw Close
GRU Open Configuration file Launch Kill
= N o N o N o
o ©f o -0f of of
&5 ek Tk o > o?F VIGRU Launch
»* w* +° Time 15 N 1
GUser Open Documentation Open Workspace Cmake Clean Make Make
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Developments for the users

Required libraries

4 Online GRU
GRU SIRIUS
+ 4 Offline (VIGRU)(J VIGRU } SIRIUS

User Lib

MFM, ROOT
<4 Offline analysis program , ROO

<4 Data analysis programs

For Ganil users <4 Convert to ROOT (TTree) file

For External users <4 Calibration and digital parameter optimisation

i[:] Terminal - sirius@gani2113:~ IS =) XY Exp@Sirius o x
Aide

Edition Affichage Terminal Onglets

Fichier

i1 aor - =
sl Sectroscopy and Identification of Rare Isotopes using S3 (SIRIUS) About Help
. ar tatus ON Necessary Check Boards ON/OFF Status Open Board config file Network Readiness
A Graphical User Interface ara on
- oN Setup Initialization Setup GTS Configure Numexo2 boards Auto Initialization
2 ON
—— Miscellaneous function Show Firmware Version v OK
Data flow over Time
oD bytes in Reboot Board 65 Reboot
Reset Board 80 Acquision state OFF v Reset
— 80
81 Baseline Board Front Channel All Read Write 0x5500
Owic v & Run.config Enegater = - o — 69
1e — 65, Threshold Board = Back Channel | 1-4 Positive | Positive Read Write 0x300
2# instructions 83
3s Run.config — 73
4# line staring with '#' character are considered comments s . -
5# all the variabales must have an *=* sign (Warning!!! do not remove the equality sign) 74 jlEagegRoarcy DSSD ¢ Bead it 30 I g piiie x40
6# you can insert as many blank spaces you want as they are ignored, 1 71
7 # but please do not rename the variables into something else,
84 do not change the order of the words and do not change the spellings 92 Telnet Viewer DSSD v Open Close
9# if you wan to add comment after the variable value, use '//* For example pre trig buffer = 512 //samples L | — 64
10 # anything after ‘//' is ignored 76
11 # set verbose level > 1 if you want to see what values are read from this file
12 2 78 Temperature Board 80 Measure
13 #-cccncaneacananacanaaaes 72
14 #General GRU Settings
12 Bernashsscsecsancnnsscase. ;g Temperature 1 sec v Draw Close
17 Acquisition Mode = offlinesvigru // ‘offline’ or ‘online' or 'offlinesvigru' or 'offline filelist' 79
18 —
198------ Required for online and offline+vigru----- 87 Data Flow 1 sec v 3 sec v FRONT v Draw Close
20 Net Port number = 10216 // check the watcher port number in the Run control 88
21
N 1t = 16384
;; ot Butter:elize GRU Open Configuration file Launch Kill
24 Root Server port number = 9890 // used for vigru online 9090 of fline = =
25 B
ggt ~~~~~~~~~~~ Required for of fling ~-vvvvvves VIGRU Launch
28 run number = 200 // format: '119', '119,120,..', '1-20', '1-20, 30-40' NB: be careful not all runs have the same data format
29
30 subrun number = ©-1 // format: '1' , '1,5,20,..°, '0-4', "0-4,8-12' 'all’ here all means up to 1000, if you put '©-1,5-10" the root files will be named with GUser Open Documentation Open Workspace Cmake Clean Make Make
31
32 sum runs = no // yes or no (this will sum all runs and subruns into one ttree or histogram file)
33
34 sum sub runs = yes // yes or no (for each run sum the subruns for creating a single ttree and a single histogram file)
35
36 file = run 0070.dat.30-03-22 10h19m01s // To add files add lines like this
37 file = run 0970.dat.30-93-22 18h19m01s.1
38 file = run 8070.dat.30-03-22 11hd47ma5s
39
a0
41 input file path /data/siriusx/test/acquisition/run/
42
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Developments for the users ==/ sl

Required libraries

4 Online GRU
GRU SIRIUS |
<4 Offline (VIGRU)() VIGRU SIRIUS

User Lib

MFM, ROOT
<4 Offline analysis program , ROO

<4 Data analysis programs

For Ganil users <4 Convert to ROOT (TTree) file

For External users <4 Calibration and digital parameter optimisation

\[:, Terminal - sirius@gani2113:~ IS =) XY Exp@Sirius o x
Fichier Edition Affichage Terminal Onglets Aide
i1 aor - =
; : Sectroscopy and Identification of Rare Isotopes using S3 (SIRIUS About Help
an12113 ~1$ guiS sl Py P SHEE )
status: ON
. ON Necessary Check Boards ON/OFF Status Open Board config file Network Readiness
' I\ G ra‘ p h Ical U Se r I nte rface Setup Initialization Setup GTS Configure Numexo2 boards Auto Initialization
—— Miscellaneous function Show Firmware Version v OK
Data flow over Time
o bytes in Reboot Board 65 Reboot
Reset Board 80 Acquision state OFF v Reset
— 80
_ Baseline Board Front Channel All Read Write 0x5500
Owric v & Run.config = 7 — 69
1e — 65, Threshold Board = Back Channel | 1-4 Positive | Positive Read Write 0x300
2# instructions 83
3s Run.config — 73
4# line staring with '#' character are considered comments ; 7 7
5# all the variabales must have an *=* sign (Warning!!! do not remove the equality sign) 74 jlEagegRoarcy DSSD ¢ Bead it 30 I g piiie x40
6# you can insert as many blank spaces you want as they are ignored, i 71
7 # but please do not rename the variables into something else,
84 do not change the order of the words and do not change the spellings 92 Telnet Viewer DSSD v Open Close
| — 64
GRU SIRIUS 76
e P L Gl “ & 2 78 Temperature Board 80 Measure
72
LTI .
pr— ;g Temperature 1 sec v Draw Close
GruScript.C File Reference e \FO:
87 Data Flow 1 sec v 3 sec Z FRONT - Draw Close
This Macro runs GRU in onfine or offiine mode. More 88 S
:,::l::: GRU Open Configuration file Launch Kill
VIGRU Launch
#include
nclude ~
xS files will be named with GUser Open Documentation Open Workspace Cmake Clean Make Make
Functions
void GruScript () )
void perform ()
vold Gru_Online (int &port, int &buffer_size, int &server_port)
vold Gru_OfMine (std::string **cmd, std::vector< std::string > runfiles)

void Gru_Offline (std::string **cmd)
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Conclusions and outlook

* The DSSD and the tunnel detectors have been fully instrumented

e Their performance has been tested

e The stability of the acquisition system has been tested

* |ntegration of the (GET) Tracker and the SIRIUS acquisition systems

e Full test of the tracker with SIRIUS setup using a 2%2Cf source is ongoing

e Data analysis softwares are updated continuously for the users
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Conclusions and outlook @”&

The DSSD and the tunnel detectors have been fully instrumented

Their performance has been tested

The stability of the acquisition system has been tested

Integration of the (GET) Tracker and the SIRIUS acquisition systems

Full test of the tracker with SIRIUS setup using a 252Cf source is ongoing

Data analysis softwares are updated continuously for the users

Next Steps:

June 2023: In-beam test of the SIRIUS setup

@ Measurement of the time resolution
@ Tracking of the heavy ions
@ Check the functionality of the full setup
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* The DSSD and the tunnel detectors have been fully instrumented

e Their performance has been tested

e The stability of the acquisition system has been tested

* |ntegration of the (GET) Tracker and the SIRIUS acquisition systems

e Full test of the tracker with SIRIUS setup using a 2%2Cf source is ongoing

e Data analysis softwares are updated continuously for the users

Next Steps:
June 2023: In-beam test of the SIRIUS setup

@ Measurement of the time resolution
@ Tracking of the heavy ions
@ Check the functionality of the full setup

After June 2023:

@ Integrate Exogam Clover detectors
@ Check alpha-gamma, alpha-electron, gamma-electron coincidences (source)
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Conclusions and outlook

CNRS/IN2P3

* The DSSD and the tunnel detectors have been fully instrumented

e Their performance has been tested

e The stability of the acquisition system has been tested

* |ntegration of the (GET) Tracker and the SIRIUS acquisition systems

e Full test of the tracker with SIRIUS setup using a 2%2Cf source is ongoing

e Data analysis softwares are updated continuously for the users

Next Steps:
June 2023: In-beam test of the SIRIUS setup

@ Measurement of the time resolution
@ Tracking of the heavy ions
@ Check the functionality of the full setup

After June 2023:

@ Integrate Exogam Clover detectors
@ Check alpha-gamma, alpha-electron, gamma-electron coincidences (source)

SIRIUS will be ready by the end of this year
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Thank you for your attention
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