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STRASSE
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STRASSE: (Silicon TRAcker for Spectroscopy at SAMURAI Experiments) is a device
intended to be used for (p,2p) and (p,3p) reactions at RIKEN in Japan.

It consists of:
• A cryogenic target (a 150 mm thick liquid hydrogen target)
• A silicon tracker (two layers of DSSD placed inside the vacuum chamber)

Courtesy of F. Flavigny, LPC
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Physics program

STRASSE

CATANA

Objectives:

• Missing mass spectroscopy
• Missing mass + gamma-ray spectroscopy

Valerian Alcindor

NP-PAC 2018 Approved:

STRASSE workshop 2021
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Physics program

Missing mass spectroscopy: High resolution Ɣ-ray spectroscopy:

STRASSE + CATANA+:
Ø Vertex resolution < 1 mm
Ø Angular resolution < 1o
Ø Missing mass energy resolution:

Ø LH2 target: < 2 MeV
Ø 1p efficiency ~ 85%
Ø 2p efficiency ~ 55%

STRASSE + GRETINA:
Ø Vertex resolution < 1 mm
Ø Angular resolution < 1o
Ø Energy resolution ~ 0.6% @ 1 MeV
Ø 1p efficiency ~ 85%
Ø Photopeak efficiency ~ 2%
Ø Possible gate on Ex from missing mass for background removal
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11Li(p,2p)10He 
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Need for a new system
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A. Obertelli et al. - Eur. Phys. J. A (2014) 50: 8

MINOS
LH2 target radius 26 mm

Detector type TPC

Vertex resolution 4.5 mm

Missing mass resolution 6 MeV (no missing mass)

ɣ-ray resolution at 1 MeV 10% (MINOS + DALI2)

Trigger rate limit 1 kHz

Valerian AlcindorDREB 2022

Pros of thick LH2 target + tracker:

Ø Improved luminosities
Ø No carbon background
Ø Improved energy resolution (vertex)
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Pros of thick LH2 target + tracker:

Ø Improved luminosities
Ø No carbon background
Ø Improved energy resolution (vertex)

MINOS

STRASSE

STRASSE’s expected vertex resolution
is > 4 times the one of MINOS!

Simulation of 0, 3, 9 and 20 MeV states for illustration
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Silicon tracker

Silicon tracker:
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Challenges:
• ~250 MeV protons
• Low energy loss (~150 keV in 200 μm Si)
• Threshold ~100 keV required 
• Low noise electronics
• Balance energy-loss/straggling

6/13



Silicon tracker
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Outer DSSD: 
Thickness: 300 μm
Active area: 121x62.6 mm
Strips number: 605x313 strips
Strips pitch: 200 μm

Inner DSSD:
Thickness: 200 μm
Active area: 122x30 mm
Strips number: 610x150 strips
Strips pitch: 200 μm

Silicon tracker:
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Challenges:
• ~250 MeV protons
• Low energy loss (~150 keV in 200 μm Si)
• Threshold ~100 keV required 
• Low noise electronics
• Balance energy-loss/straggling
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Low mass Microcable:

10 μm thick Al on 14 μm polyamide
Low capacitance: 0.382pF/cm

ASICS: STS-XYTER2 

STS-XYTER2 

No. of Channel 128ch/chip

Energy amplitude 5 bit Flash ADC 

Time resolution < 10ns, 14 bit time stamp 

Trigger Triggerless 

Power consumption 8 mW/ch



Silicon tracker: PFAD

STRASSE PFAD

Target Liquid hydrogen (LH2) CH2

Number of modules 6 2

Detectors per modules 2x200 μm + 2x300 μm DSSSDs 8x100 μm SSD

Electronic channels 17478 4054

DREB 2022

PFAD: Prototype For Advanced Detector
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Measurement 241Am 59.5 keV with FEB6
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Electronic channels 17478 4054
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PFAD: Prototype For Advanced Detector

Valerian Alcindor 

Noise measurement level is:
• ~10 keV FEB6
• ~20 keV FEB2

Experimental threshold x5 noise level:
• 100 keV, limited by FEB2

Channel

Xyter Channel
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Measurement 241Am 59.5 keV with FEB6
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Preliminary results

DREB 2022 Valerian Alcindor 

Two-fold experimental program at HIMAC (Japan):
- Commissioning of PFAD (9-11 May)✓
- 16O(p,2p) energy systematics

beam
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Preliminary results
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Two-fold experimental program at HIMAC (Japan):
- Commissioning of PFAD (9-11 May)✓
- 16O(p,2p) energy systematics CH2 1mm + 0.1mm + XY wires

T. Matsui (TiTech)

beam
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Preliminary results

DREB 2022

CH2 1 mm

Z (mm) Angle p1p2(o)

Z (mm)

Elastic
p2p
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CH2 0.1 mm
X wires

Y wires

Angle p1p2(o)
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Preliminary results

DREB 2022 Valerian Alcindor 

• 0.25 mm wires separated by 1 mm
• Sub-mm resolution achieved!
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Upcoming experiments

DREB 2022

PFAD at RIBF-RIKEN (Japan):
Multi-neutron 4n and 6n states in extremely neutron rich
nuclei beyond the neutron drip line
Spokesperson: T. Nakamura and T. Tomai

Valerian Alcindor 

11Li(p,2p)10He 

PFAD

Following Ikeda’s conjecture for alpha
cluster states, 2n, 4n and 6n cluster states
are expected in 10He

Experimental setup:
Ø PFAD
Ø CATANA+
Ø SAMURAI
Ø NEBULA

11/13

Invariant mass Missing mass

Variables 4n + Frag Beam + 2p

Efficiency ~ 1 % ~ 50 %

Resolution ~ 250 keV ~ 2 MeV
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STRASSE at HIMAC:
Measurement of the energy dependence of the quasi-free scattering 
cross section of the 16O(p,2p)15N reaction from 130 MeV/u to 430 
MeV/u with STRASSE
Spokesperson: V. Alcindor
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STRASSE at RIBF-RIKEN (Japan):
• Momentum distribution of deeply-bound nucleons, A. Obertelli et al.
• Search for the 0+2 state in doubly-magic nucleus 54Ca, H. Liu et al.



Timeline
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2021 2022 2023
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