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Outline

• Starting point: stable beam setup (ultrafast tracking)

• Setup for secondary beam experiments

o Califa

o MUSICs

o MWs

o AMS Si tracker

o LH2 target

• Commisioning of Beam line via FRS

• Improved GLAD operation

• Lessons learned
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L3T  (DSSSD,delayed) �
AMS up to 8 systems

18 det.ladders  (6+12)

Strip pich 50µm

912 ASICS  116736 channels

NeuLAND 

8/12 (30) double planes + frame

1600/2400 (6000) el. channels 

& HV

Advanced tracking system
PSPs, MUSIC, 

plastic ToF (∆E and position via ToT)

fibre detector trackers

(partly in vacuum, with electronics)

GLAD & LH2 target station

R3B setup

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

Califa (forw. Barrel)
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All new detectors built and set up: 
(Nov/Dec 2018)  First GLAD operation

Controls for Magnet
Powersupply, Quench Protection,
Cryo system running together
at real conditions:
• He consumption tested,
• Ramping tested
• Field alignment verified
� Prerequisites for 2019 runs !

Meanwhile: LN2 pre-cooler prepared for sustained operation (07/2019-01/2020).

Campus infrastructure: media supplies - computing –

counting room – preparation areas: upgrade measures (2019/20).

CALIFA demonstrator

setup in 

vacuum

for runs

2018/19
S454/S444/S473 stable beam runs

quench in magnet due to fault in CL sensors.

T. Hackler et al.
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• i.e. GLAD vacuum

chamber removed

• First CALIFA half to

be installed

• gas detector

infrastructure & LH2 

safety

• gas detectors to be

built & installed

• LH2 target …

Setup rebuilt

from scratch !

R3B setup for 2019/2020 (i)

R. Gernhäuser et al.
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LH2 target

CALIFA frame

Autumn 2019

E. Casarejos

D. Körper et al.

A. Corsi et al.
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First operation at 0° due to power supply issues with GLAD
� test & commsioning of detectors, optimization of spill structure

November 2019 (engineering run)

�Final 
optimization
of power supply
control parameters
H. Welker et al.

since then stable
operation!

M. Heil et al.



Spill optimization via bunching

spill structure getting worse

(retuning requested) 

bunched beam

M. Heil / R. Singh / P. Forck et al.



AMS test:

Uranium instead of Bi beam (December 2019)

AMS Si tracker geometry around target

(Replacement for L3T tracker)

O. Kiselev, V. Panin et al. attempt

to verify (low)

delta electron

background

only partially

successful

due to bad

beam spot

& tuning

quality



Commissioning succesfull

J. Taieb, 

A. Chatillon,

et al.



(First) Ar fragment beam via FRS 20191202:

SIS-HFS-Cave-C beam line commisioning

E. Hättner et al.

R. Gernhäuser et al.



H.Simon - NUSTAR Annual Meeting 2020

R3B setup for 2019/2020 (ii)

J. Cederkäll

D. Cortina et al.,

J. Taieb

B. Voss et al.,

A. Corsi et al.

…

• full CALIFA

• MUSIC 

optimized

• LH2 target

operation

attempt
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AMS & LH2 test:

noise conditions also ok but …

• Target liquification failed

(vacuum conditions)

when vacuum seemd ok …

• eventually chamber failed (20200203)

destroying two AMS detectors

• mitigation ongoing … (new chamber ordered

after first analysis of the fault)O. Kiselev, V. Panin et al.
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Mitigation steps:

• LH2 target tests scheduled in UK spare 

chamber end of March

• Chamber repair and new production

running (minimize risk in production,

and mechanical studies, D. Körper et al.)

• Swap of scheduling requested

(agreed by S460 spokespersons)

� Readiness for fission campaign in May



SIS

HTC Single-particle structure of neutron-rich Ca isotopes: 
shell evolution along Z=20S467

Start: 21.02.2020, 06:00

End: 25.02.2020, 08:00

Ion: 86Kr

Energy: 580 AMeV

Intensity: 

Pulse: 

We will employ (p,2p) and (p,pn) Quasi-Free Scattering reactions on a proton target to study the ground
state configuration of the 40-52Ca isotopic chain. This measurement will probe the quenching of
spectroscopic factors as a function of isospin asymmetry (believed to originate from short-range
correlations), and it will establish the evolution of the shell structure at Z=20 and around N=28,30 and
towards N=32; in particular, we will probe the potential breaking of the Z=20 proton core suggested by
the recently reported anomalously large charge radii in 50,52Ca relative to 48Ca.

Contact: 

S. Paschalis, M. Petri 

CALIFA array and target chamber of the R3B setup 
(copyright: R3B Collaboration)

Eventually: Ready to run!

H.Simon - NUSTAR Annual Meeting 2020



H.Simon - NUSTAR Annual Meeting 2020

Setup simplifications:

• Target wheel installed

�CH2 & C targets

• (Broken) AMS tracker

removed and currently in repair

proton-proton correlations for (p,2p)

L. Atar
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First preliminary (!!!) results:



High rate &
resolution

2 fragment

ID:  light &
heavy

+ (p, 2p) excitation energy determination
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Setup for S454 (2nd half) (“SOFIA setup”)

J. Taieb, 

J. Benlliure,

M. Mücher, et al.



Summary

1. R³B beam times carried out in 2018-20

2. Meantime 2nd setup option rebuild from ‘nothing’

3. Engineering beam times have proven to be 

indispensable for commissioning, especially for 

beam line(s) beam parameters, but also first tests of 

newly built detector systems and infrstructures.

4. Optimizations can be performed prior to beam time.

5. Successful beam times carried out with help of the 

whole Campus

6. We make an effort to be again ready for May fission 

campaign, thanks for the good cooperation within 

NUSTAR
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