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S° : Super Spectrometer Separator

B,  Use the very intense beams
/ %t  From the SPIRAL2 injector
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S° : Super Spectrometer Separator
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Physics with SIRIUS

Production & spectroscopy of -
superheavy elements 2

Neutron deficient nuclei
around Z=92, N=126

7=82
K-isomerism in Z=100-110
=Y =125 region
Spectroscopy around :
1OOSn
7=50 "y G s
N=82
Z=28 I e |
ot ' =50 Decay spectroscopy
| ot down to the picobarn
Z:S MN=28
“N=20
“N=8 http://www.nndc.bnl.gov/chart/
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System for the Investigation of
Recoiling lons Using S°

Implantation detector :

Silicon Tunnel : Large size
a/e-Ldai;%‘:i:iz:ation 11 Hhergy FasibROn
Adapted granularity
Trackerl Tracker2 Tunnel
| y-ray detection :
; j/ , & —@@ 5 EXOGAM clover
detectors
Time of Flight : Front-end & back-end electronics :
Emissive foils Digital signal processing

Thin windows Dual gain

High Time resolution
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Silicon Box

Th. Goeltzenlichter (IPHC)
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Silicon Box

Maximum detection efficiency
for the escaping alpha particles &

conversion electrons
Best energy resolution at low energy
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Silicon Box

Maximum detection efficiency
for the escaping alpha particles &

conversion electrons
Best energy resolution at low energy

Th. Goeltzenlichter (IPHC)

Abllity to process decay chains:
Large pulse (>50 MeV) followed quickly (~10 us)

by a weak pulse (<15 MeV)
No dead time to detect short lived decay chains

Colloque GANIL 2017 - J. Piot




Silicon Box

Maximum detection efficiency
for the escaping alpha particles &

conversion electrons
Best energy resolution at low energy

Th. Goeltzenlichter (IPHC)

Abllity to process decay chains:

Large pulse (>50 MeV) followed quickly (~10 us)
by a weak pulse (<15 MeV)

No dead time to detect short lived decay chains

Windowless detectors (<50 nm)
Cooling through ceramic frames
Dual-gain electronics with fast reset
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Tracker (GANIL

N\
N\
N\
\\Heavy lons (E < 10MeVIA - Z>10)
b “‘
—ly = Emissive foil V=10 kV
EXTRACTION W\ b Mykar 06 e+ Aluminium 30nm
ACCELERATION N |E
I = '3 -' * \: “ = Accelerating grid Vg= O Volts
Y Y
GUIDING and FOCUSSING J N B
oo Windowooog ooooooo .. o |
DETECTION 1 Y strips (Wires) PPAC
Low Pressure MW 4 AN TN
CAZ:  Seves ¢b ooooo HT + "* m
C4Hqg -4 Torr

' Data Flow & Ctrl

# _ ‘ Ly Architecture
*Dimension =~ 260 x 210 mm? 3 CENTRUM
Active surface =~ 200 x 140 mm? : e ‘
« Strongback with 92.5 % transmission L |

External

for gap thickness homogeneity
*67+47 cathode strips with 3 mm pitch
*Time resolution = 150 ps

«Spatial resolution = 1.5 mm FWHM

Multiplicities

= !"’J

" Offline Extemal
_ Analysis ystems
- e l

Global Network
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=
—

Data Server o)
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Courtesy of J. Pancin
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DSSD (IRFU

DSSD Mother board Daughter board
128 strips x side
128 strips y side » Each motherboard control 32 channels

» Each daughter board carry 4 ASICs (2 strips)
= > 8x8 cards are needed to control DSSD

» 8 mother boards are needed to control DSSD
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FPCSA v1 bloc diagram

CSA output +

" Detector | CSA output
‘ e ifferential CSA output -
| | Buffeg

o id cd
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Adaptation board 4

FEE Specifications BRI,

Gate

Low gain 65kev I
. Generator | cmd_LG
resolution I
High gain 21keV VO /
) \ woe voioe switching a feedback
resolution V4 capacitor for changing
~ J g the gain as a function
cmd_LG H
Llnearlty <1 5% of output signal level

Dead time 2,5us Q
Power by detector | 30W

Software analysis

Numexo2 with

4 FADC-DAC

Courtesy of T. Chaminade
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DSSD Tests
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Jinesh Kallunkathariyil (IRFU) Energy (V)

MWD readout from NUMEXO Boards

Colloque GANIL 2017 - J. Piot

L =y _
L
A
)
F_-..-_.__ I
s""l&""t“"Qt"")&""M""m""m"'“&
E N e
/
'l
L 24 &
. - . J —-
. |
’ [\ = )dl‘
N
E "‘
|\
| 1
| |
- J L
b by = A




Tunnel (IPHC & CSNSM

4 x 64 pixel

-

Si Pad Detector

Numexo2 board with 4
FADC-DAC

FADC-DAC
Prototype

FEE Specifications

High Energy resolution using
DFCSP
From 20 to 150 MeV

<0,03 % I . Ce

Linearity on overall range

<1.5%

Dead time

500
<5us PACS3

High gain resolution @ 8 MeV

135keV 0 ¢ 2 =m i

Linearity

<0,8%

Dead time using MWD

<8 s Courtesy of N. Karkour
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Tunnel (Junks)

The first batch of Stripy pad detectors had spurious peaks at
low energy.
Detector production seemed to be the cause
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Tunnel (Junks)

The first batch of Stripy pad detectors had spurious peaks at
low energy.
Detector production seemed to be the cause
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New Detectors just received
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Tunnel tests (IPHC)

Validation tests for stripy pad detectors V 2.0
Pad Energy resolution (TNT2 + CREMAT PAC) : 13.6 to 17.8 keV

alpha calib channel n: 1
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0= 1000 2000 3000 4000 5000 6 0000
Pierre Brionnet (iIPHC) ~  Freoveem ()

14.8 keV FWHM @ 6MeV
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Tunnel tests (IPHC)

Validation tests for stripy pad detectors V 2.0
Pad Energy resolution (TNT2 + CREMAT PAC) : 13.6 to 17.8 keV

alpha calib channel n: 1

alpha calib channel n:
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Tunnel tests (IPHC)

Validation tests for stripy pad detectors V 2.0
Pad Energy resolution (TNT2 + CREMAT PAC) : 13.6 to 17.8 keV

alpha calib channel n: 1

alpha calib channel n: 1
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Gamma-SpPeCctrosSCopy csnsw

Optimized Gamma efficiency for low energy transitions :
Compact geometry
Thin capsule for the Silicon detectors
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DSSD Instrumentation
Front End Electronics : Delivered & ongoing validation
Back End Electronics : Test ongoing with the detectors
Firmware development : ongoing
Pulse shape analysis : ongoing
System Ready in Q3 2017.

Tunnel Instrumentation
First detector Prototype validated partially
Front End Electronics : Validated. Production ongoing
Back End Electronics : prototype produced under qualification
Readout data interface : under development
System Ready in early 2018.

Infrastructure
Mechanical design Production : Ongoing

Tracker
Tests Ongoing

Acquisition
Pulse Shape treatment : Under development
Online and off line analysis : need to be written




Conclusion

» All parts are in final production
* Energy resolutions are more than promising

* Junk events in tunnel detector solved
* No element on the critical path

» Commissioning expected in september 2018
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The SIRIUS Collaboration

* GANIL : D. Ackermann, M. Blaizot, A. Boujrad, E. Cléement,
S. Coudert, S. Herlant, G. Lebertre, C. Maugeais, J. Piot, F. Saillant,
G. Wittwer

* CSNSM : V. Alaphilipe, L. Gibelin, K. Hauschild, N. Karkour, X. Lafay,
D. Linget, A. Lopez-Martens & 10 interns from MIT UL ESME
universities.

* |PHC : P. Brionnet, O. Dorvaux, B. Gall, Th. Goeltzenlichter,
C. Mathieu

* |RFU : M. Authier, Th. Chaminade, A. Drouart, J. Kallunkathariyil,
Ch. Theisen, M. Vandebroucq

* IPNO: L. LeBlanc
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