
Beam planning for test of SuperBeam planning for test of Super‐‐FRS FRS 
detectorsdetectors
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Experiment  S417Experiment  S417 :: Proposal for beam tests at the Fragment Separator FRSProposal for beam tests at the Fragment Separator FRS

SpokespersonsSpokespersons : C. NociforoC. Nociforo11 , H. Simon, H. Simon11

T. BalogT. Balog1,31,3, K., K.‐‐H. BehrH. Behr11, A. Br, A. Brüünlenle11, A. Estrade, A. Estrade11, F. Farinon, F. Farinon1,21,2, F. Garcia, F. Garcia44, , 
H. GeisselH. Geissel1,21,2, J. Gerl, J. Gerl11, R. Janik, R. Janik33, R. Gernh, R. Gernhääuseruser55, C. Karagiannis, C. Karagiannis11, A. Kelic, A. Kelic11, , 
B. KindlerB. Kindler11, R. Kn, R. Knööbelbel11, A. Kratz, A. Kratz11, J. Kurcewicz, J. Kurcewicz11, B. Lommel, B. Lommel11, I. Mukha, I. Mukha11, , 
S. PietriS. Pietri11, M. Pikna, M. Pikna33, A. Prochazka, A. Prochazka1,21,2, M.V. Ricciardi, M.V. Ricciardi11, C. Scheidenberger, C. Scheidenberger1,21,2, , 
B. SitarB. Sitar33, P. Strmen, P. Strmen33, I. Szarkna, I. Szarkna33, S. Terashima, S. Terashima11, M. Tomut, M. Tomut11, H. Weick, H. Weick11, , 
J. WinfieldJ. Winfield11, M. Winkler, M. Winkler11, I. Wischert, I. Wischert11

11 GSI, Darmstadt, GermanyGSI, Darmstadt, Germany
22 JustusJustus‐‐Liebig Liebig UniversitUniversitäätt GieGießßenen, , GieGießßenen, Germany, Germany
33 Comenius University, Bratislava, SlovakiaComenius University, Bratislava, Slovakia
44 Helsinki Institute of Physics, Helsinki, FinlandHelsinki Institute of Physics, Helsinki, Finland
55 TU TU MMüünchennchen, , GarchingGarching, Germany , Germany 



BeamBeam time time requestrequest forfor S417S417

The  FRS  due  to  its  flexibility  is  the  ideal  site  for  developing The  FRS  due  to  its  flexibility  is  the  ideal  site  for  developing  optics modes, optics modes, 
testing and commissioning equipments for the testing and commissioning equipments for the SuperSuper‐‐FRSFRS project.project.

Some tests already possible now are essential for developing theSome tests already possible now are essential for developing the technical technical 
expertise and technology necessary for the Superexpertise and technology necessary for the Super‐‐FRS.FRS.

Our request, in 2011Our request, in 2011‐‐2012, was meant to have dedicated beam time as main 2012, was meant to have dedicated beam time as main 
user to test new components and prototypes needed for the futureuser to test new components and prototypes needed for the future SuperSuper‐‐
FRS  at FAIRFRS  at FAIR

Approved shifts in 2011Approved shifts in 2011‐‐2012 : 2012 : 24 shifts (main) and 48 shifts (parasite)24 shifts (main) and 48 shifts (parasite)
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Ion optical measurementsIon optical measurements

Test of highTest of high‐‐rate capable detectors for the Superrate capable detectors for the Super‐‐FRSFRS
- tracking: GEMGEM--TPCTPC detectors (in collab. with CUB & Helsinki) 
- tracking & timing: diamond detectors (PCCVDPCCVD) (in collab. with GSI lab & TUM) 
- beam profile monitors (BPDBPD) (in collab. with CUB) 

Test of the Test of the SuperSuper‐‐FRS targetFRS target wheelwheel
- characterization, background measurements, irradiation test

Developing readout, controls and Developing readout, controls and failfail‐‐safesafe operations conceptsoperations concepts
-- timetime--stamp synchronization (stamp synchronization (BuTiSBuTiS) for the large scale) for the large scale

Plan test in 2011Plan test in 2011‐‐20122012

C. C. NociforoNociforo,, ““GPAC meetingGPAC meeting””, , NovemberNovember 2nd, 2010 2nd, 2010 ––GSI, Darmstadt, GSI, Darmstadt, GermanyGermany



We ask We ask 2.5 days2.5 days in April 2012 + in April 2012 + 2.5 days2.5 days in October 2012 + additional in October 2012 + additional parassiticparassitic
beam timebeam time

‐‐ GEMGEM‐‐TPC prototype + nTPC prototype + n‐‐XYTER XYTER (CUB, Helsinki, GSI )
‐‐ Large area diamond detector prototype Large area diamond detector prototype ( TU Münich, GSI )

BeamBeam time time requestrequest I (S417) I (S417) 

GEMGEM--TPC (x, y, TPC (x, y, θθ, , ϕϕ))

Diamond (x, y, t)Diamond (x, y, t)

IISISSIS<10<1077/spill/spill
thethe higherhigher Z, Z, 

thethe betterbetter

WeWe areare as flexible as in 2011: as flexible as in 2011: wewe cancan runrun sharingsharing 1:1 1:1 withwith anotheranother experimentexperiment
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BeamBeam time time requestrequest II (S417) II (S417) 

We ask We ask 3 days of U beam (6 shifts, day time only)3 days of U beam (6 shifts, day time only),, whenever the FRS target area whenever the FRS target area 
can be set up and prepared for the Supercan be set up and prepared for the Super‐‐FRS target wheel + FRS target wheel + parassiticparassitic beam timebeam time

‐‐ SuperSuper‐‐FRS target wheel:  FRS target wheel:  fuctionalityfuctionality and and characterisationcharacterisation (absolute thickness, (absolute thickness, 
homogenityhomogenity), background measurements), background measurements

‐‐ graphite samplesgraphite samples

IISISSIS: 2 : 2 ··101099 (10(101010) /s) /s

It  requires It  requires  238238UU73+73+ fastfast‐‐extracted  beam  at  Eextracted  beam  at  ESISSIS=1 =1  GeV/uGeV/u
(share 30(share 30‐‐50%). 50%). 

C. C. NociforoNociforo,, ““NUSTAR NUSTAR internalinternal meetingmeeting””, , FebruaryFebruary 28, 2011 28, 2011 –– GSI, Darmstadt, GSI, Darmstadt, GermanyGermany

Ion Ion opticoptic teststests areare also also requiredrequired, , crucialcrucial forfor runningrunning a a succesfulsuccesful experimental experimental programprogram



Full size diamond prototype testFull size diamond prototype test

beam

2 x (50 x 50) mm2

1st side x-readout (200 µm pitch)
charge integrating (APV)

2nd side y-readout (3 mm pitch)
broad band DBA4 or PADI

2 Trigger 
scintillators

2 side readout
στ < 50 ps

1 x (50 x 50) mm2

Microstrip silicon detector
x, y readout

PCPC--CVDD   CVDD   PCPC--CVDDCVDD

RequiredRequired spacespace on on airair: 1 m: 1 m
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Full size GEMFull size GEM‐‐TPC prototype testTPC prototype test

beam

HB2 (200 x 60) mm2

x-readout via AFTER
or n-XYTER

2 Trigger 
scintillators

2 side readout
στ ~ 50 ps

2 x (200 x 80) mm2

TPC detector
X readout via delay line

GEMGEM--TPCTPC GEMGEM--TPC TPC 

HB3 (200 x 80) mm2

x-readout via n-XYTER

RequiredRequired spacespace on on airair : 1.5 m: 1.5 m
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Status report Status report ofof FRS Expert TeamFRS Expert Team

•• Activity in 2011Activity in 2011

-- role in the experiments

- technical developments 

C. Nociforo on behalf of the Expert Team
GSI, Darmastdt
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All FRS group members, including PhD students, have been strongly 
involved

Expert Team activityExpert Team activity

Main duty in 2011 was preparation and running of FRS experiments

-- No FRS000 dedicated beam time assigned No FRS000 dedicated beam time assigned 

-- No lab space available due to internal restructuringNo lab space available due to internal restructuring

(see http://nustar-wiki.gsi.de/cgi-bin/view/FRS/ResponsiblePeople)

-- Restricted budgetRestricted budget
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April-June

• S358 (FRS-Cave C)

• S377 (Prespec run)

• S395 (FRS-S4)

August-October

• S323/S410 (FRS-S4)  

• S411 (FRS-S4)

Only one FRS-ESR experiment: E082.

Activity in 2011Activity in 2011
(supporting GSI experimental programexperimental program)

In  total: 
In  total: ~~ 80 80 daysdays
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MUSIC detector statusMUSIC detector status

J. WinfieldJ. Winfield
M. M. TakechiTakechi

• The gas mixture P10 (4kV) was preferred to CF4 (8kV)

• Larger number of MUSIC detectors is more often required
(we have 3 available)

for A =205-208

Munich is interesting in building a new detector (TUM type, 30 keuro)

• Towards higher counting rate (pile-up discrimination)
ongoing data analysis (S. Pietri)

∆Z = 0.4 (TUM type)

∆Z = 0.65 (old type)
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TPC statusTPC status

CUB & A. CUB & A. ProchazkaProchazka,,
C. C. NociforoNociforo

• Detectors available
– Four 200 x 60 mm2 , on air 
– One 200 x 80 mm2 , on air 
– Two 200 x 80 mm2 in vacuum, not tested yet
All TPC modules have internal passive delays

• Towards multi-hit data analysis (higher counting rate)
One Twin (2-stacked)
x and y control sums to distinguish multiple tracks

→ Tested during S395, grounding problems,
new chamber under construction in Bratislava

• Calibrations tested at different wire voltages
→ Offset and gain investigation 

Xe : < 0.5 mm offset,  ∆x/∆V=20µm/100V gain (@800 V)
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Plastic Plastic scintillatorscintillator statusstatus

A. Estrade,A. Estrade,
J. J. KurcewiczKurcewicz

Due to space limitation and increasing number of detectors a mirror plate was 
installed at S4 to shield the fringing field of the last quadrupole

Goal: improve  ∆A resolution

different configurations  offline and online have been tested, different materials 
(EJ-232)
→ there was no difference when the electronics was installed directly 

in the cave,  σToF = 30 ps for 208Bi primary beam

No mirror plate
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DAQ DAQ forfor S323/S410S323/S410

Preamplifier
MPR16-HV

Mesytec
(16 channel)

Shaping Amplifier/
Discriminator

STM16+
Mesytec

(16 channel)

ADC
V785
Caen

(32 channel)
He3 counter
LND 252248

HV supply
NHQ203M

FASTComTec

Multihit TDC
V767A
Caen

(64 channel)

shapping
out

out
timming

BELEN crate

S4 Messhütte

FRS crate
(with TITRIS) 

TPC crate

MBS DAQ+Go4 
implemented with 

digSIMBA (TUM) and 
digBELEN (IFIC) branches

digSIMBA
(SIS3320)

digBELEN
(SIS3302)

C. C. NociforoNociforo,,
K. Smith,K. Smith,
R. R. CaballeroCaballero

DAQ rate < 1 kHz
→ F4 detector rate < 0.5 kHz 
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223Th 221Ac

S. S. PietriPietri,,
F. F. FarinonFarinon

221Ac
223Th

Isomer and Isomer and αα taggingtagging
Si station:
1 DSSSD by Microns
16 x-strips, 16 y-strips
(50x50) mm2, 1 mm thickness

107 238U/spill @1 GeV/u + Be

Energy Energy spectrumspectrum

PID at S4PID at S4
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Other developments: GEMOther developments: GEM--TPC statusTPC status

GEM foil

500 V/cm
• Ongoing characterisation of the new electronics

• Integration of n-XYTER to GEM detector (CERN)

• Test of new GEM-TPC prototypes in April 2012  

n-XYTER

Helsinki, CUB & GSIHelsinki, CUB & GSI
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ConclusionConclusion

Change of several setups and configuration would not have been pChange of several setups and configuration would not have been possible ossible 
without the help of the FRS technical staffwithout the help of the FRS technical staff

In particular a special thank to Jan Kurcewicz, for his collaboration, 
strong support to the group and help during the last 4 years (see his 
talk today at 15:45).
We enjoy a lot during the experiments and we regret that you are
going to leave us.     
We wish you all the best !                                    
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