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R3B overview (Phase 0)
Cave C (2021/2020)

GLAD magnet

CALIFA

L3T  (DSSSD, delayed) ➔       
AMS up to 8 systems 
18 det.ladders  (6+12) 
Strip pitch 50µm 
912 ASICS  116736 channels 

Silicon tracker

8/12 (30) double planes + frame 
1600/2400 (6000) el. channels  & HV

NeuLAND

DAQ & Controls (NUSTAR DAQ / EPICS) 
Simulation-Analysis (UCESB/R³BRoot) 

Advanced tracking 
 
PSPs, MUSIC, plastic ToF (ΔE, 
position), fibre trackers (partly in 
vacuum, with electronics)

  Versatile setup for complete kinematics measurements with RI beams 
  Large acceptance, multi-particle detection 
  Missing/invariant mass reconstruction

Courtesy of H. Simon

beam
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Magnet parameters: “Specs” by experimentalists 

 Large vertical gap ± 80 mrad (vacuum or He) 
 High integrated field of 4.8 Tm                  

 Operational temperature 4.6 K 
 Max current ~3.6 kA 
 Fringe field < 20 mT @ target    

 The overall size of the conical cryostat: 3.5m x 3.8m x 7m  
 Hardware and operation upgrades (H. Simon): LN2 pre-cooler, 
new cool down return line and more.. 

Magnet is now ready in its final (i.e. original !!!) configuration

Large-acceptance superconducting dipole magnet GLAD    
(French-German In-kind, partly EU funded)

Courtesy of H. Simon 4

SOFIA



 2019/2020 - only 8 double planes 

 1200 bars, 2400 channels → all channels operational! 

 3000 bars in the complete configuration (30 DP) 

 Gamma peak resolution (sigma) for all bars ≈ 140 ps 

 Compact, high-density readout system 

  12 x (13 FQT-TAMEX + interface cards) 

 ~20 kHz count max rate

NeuLAND with 12 double planes

Courtesy of D. Jelavić Malenica and I. Gasparic

s473 data 
cosmic

Electronics tower

600 PMTs
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200 um

Upgraded winding machine 
speed/tension control 

New infrastructure for 
sorting fibres into a mask Fiber readout mask

Large fiber trackers 
inside the GLAD vacuum chamber (s454) Manufacturing process

Small fiber detector for S494

C. Caesar and D. SavranScintillating Fiber Tracker 
4d Tracking at High Rate with High Dynamic Range

Inspecting with microscope

Infrastructure upgrades

Double layer 10x10 cm2 
3 mm hole in the middle 
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https://www.hamamatsu.com/eu/en/product/type/H13700/index.html

Fiber readout version 2021256ch multi-anode PMT assembly

Courtesy of C.Caesar and D. Savran

old new

FPGA TDC
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Courtesy of L. Atar and CALIFA group

CALIFA barrel and forward endcap 
(gamma/particle calorimeter)
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Courtesy of L. Atar and CALIFA group

1504 crystals1204 crystals
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Vorbereitungsraum 

New preparation room in front of Cave C 
(in operation since Dec. 2020)

CALIFA works 

AMS cosmic test 
+ LH2 target mounting

Courtesy of D. Körper 11



Cosmic test of AMS silicons trackers 
(November 2020)

Main goals 

  Checking response for MIP particles (protons in the exp) 
  Gain-matching strips for MIPs on both sides 
  Verifying tracking resolution and efficiency (>90%) 
  Choose the best detectors for the upcoming experiments 
  Data analysis is in progress

cosmic (~40k/day/det )

Scint.

Scint.

AMS

AMS (DSSSD), 1024 strip  
300 um thick, pitch ~100um

71 mm

42 mm

Courtesy of J. L. Rodríguez and A. Graña Gonzalez   

3D printed
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LH2

AMS AMS

AMS+LH2 configuration for S455 (study of fission barrier via QFS reactions) 
(March 2021)
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Water cooling pipes

LH2 target cell 
(CEA, COCOTIER)

10 um Au

AMS (1024 trips) x 6

238U

p

p
Temp. sensor 

 x 6

Fission 
fragments

Vacuum: 
 10-6 mbar

Cryogenic line

~4 cm

AMS+LH2 configuration for S455 (study of fission barrier via QFS reactions) 
(SOFIA,  March 2021)
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p

p

CALIFA Wixhausen half

SOFIA  
Twim MUSIC 
+ MWPCs 

SOFIA  
Tripple MUSIC 
+ MWPCs 

LH2  
cryogenics 

LH2  
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2p opening angle 2p opening angle

2p opening angle 2p opening angle

300 MeV 500 MeV

600 MeV 800 MeV

Preliminary results proton-beam test (proton beam + CH2 target) 
June 2020

Courtesy of L. Atar
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Preliminary results from S467 (proton knockout from Ca isotopes) 
February 2020
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Courtesy of R. Taniuchi
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QFS peak

Preliminary results from S455 (12C beam + CH2 target) 
February 2020 Courtesy of T. Jenegger

12C(p,2p)11B  @ 400 MeV/u 
Doppler corrected gamma-spectrum

First state (1/2-) in 11B

Egamma  from 11B [MeV] 

sigma ≈ 103 KeV 
dE/E ≈ 5%
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QFS peak 12C(p,2p)11B  @ 400 MeV/u 
Doppler corrected gamma-spectrum

First state (1/2-) in 11B

Egamma  from 11B [MeV] 

s296 (Crystal Ball) 
sigma = 210 KeV 
dE/E ~ 10%

sigma ≈ 103 KeV 
dE/E ≈ 5%

Preliminary results from S455 (12C beam + CH2 target) 
February 2020 Courtesy of T. Jenegger
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Fragment tracking in S454 (2019, M. Heil et al.): Coulomb dissociation 16O→12C+4He @ 500 MeV/u

Cut on 4 MeV peak
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2021 
+ LH2 
+ CALIFA iPHOS 
+ NeuLAND 12 DP 

2020 
CALIFA Barrel 
NeuLAND 8 DP 
SOFIA tracking detectors 
R3BMusic

2022 
+ Proton arm behind GLAD 
+ 150 mm LH2 target 

New Fiber  
Detectors

S444 Detection system commissioning  
S467 Single-particle structure of Ca isotopes 
Test runs with proton and 208Pb beams

S455 Fission studies @R3B   
S515 Constraining energy-density functionals and the 
density-dependence of the symmetry energy 
S494 Coulomb dissociation of 16O into 12C and 4He.

S455  Study of multi-neutron configurations  
S509 SRC in  neutron-rich isotopes

Summary and outlook

 Readiness for 2021 beam campaign 
 Ongoing developments for the future experiments
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R3B collaboration
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