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Outline

Introduction
– Future goals: Polarimeter at ANKE target station

Latest Results
– Hardware test, Software development, DAQ optimization,
G4 Simulation, GEM, Voltage supply, ...

Proposed Beam Time
– Further DAQ improvements, GEM, Total cross-section
measurement, ...
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Polarimeter Setup @ COSY
Plans for 2018

RF Solenoid

Waveguide
Wien filter

WASA

EDDA

e-cooler

new
JEDI

Polarimeter

Cyclotron

JULIC

Target 

sections
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Internal Polarimeter
Prototype of the Calorimeter Part
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Latest Results
– Hardware test, Software development, DAQ optimization,

G4 Simulation, GEM, Voltage supply, ...

Beam time (ended today morning)

December 19th , 2017 Irakli Keshelashvili JEDI Collaboration 5 / 22



M
em

be
ro

ft
he

H
el

m
ho

ltz
-A

ss
oc

ia
tio

n

New Setup
Test setup for polarimeter

December 19th , 2017 Irakli Keshelashvili JEDI Collaboration 6 / 22



M
em

be
ro

ft
he

H
el

m
ho

ltz
-A

ss
oc

ia
tio

n

Panorama
Big Karl experimental area
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Data Acquisition System
Flash ADC Based System
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SIS3316-250-14 
16 channel 
250 MSPS 
14-bit

SIS3316-250-14 
16 channel 
250 MSPS 
14-bit

SIS3316-250-14 
16 channel 
250 MSPS 
14-bit

Analog Signals

4x3 LYSO
+4 Pl.Sci
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Network
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Signal Shapes
Full signal shape vs 8 accumulator/integral region
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SiPM Voltage Supply
Very Good Long Term Stability ∼ 1µVpp

Slow ramping
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Voltage Monitoring
Monitoring of all channels
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Inelastic Cross-Section Measurement
Beam particle loss measurement

Nlost = Nscattered + NEloss + Nacc (1)

N
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 = N
scattered

 + N
dE

 + N
acc

N
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 = L × σ
tot

 = N
el
 + N

inel
 = N

incoming
 − N

rest 

tagging of
incoming
deuterons

N
left

N
right

N
rest

GEM

N
total

12C

tagging of
survived
deuterons

N
incoming

S. Park, KAIST

Nscattered = L× σtot = Nel + Ninel = Nincoming − Nrest (2)
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GEM
Beam profile measurement
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LYSO Module
New improved mechanics and electronic components
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Online Monitoring System
Monitoring of all amplitudes
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Slow Control system
Controls all movements
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Start Counter
Clearly seen deuteron pile-ups

hAmpl0Sub16

Entries  2307174

Mean    173.2

Std Dev     88.73

Integral  2.304e+06
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Asymmetry
Carbon at Θmax = 10o and Θmax = 15o
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Asymmetry
Different target materials (left Nickel; right Tin)
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Summary

We just finished one more
very successful beam time

Mechanical support & slow control
shows excellent performance
(except rotation)

New DAQ system reached its
maximum designed data transfer of 400 MB/s

We have assembled and tested new LYSO and SiPM vendors
in total 48+4 Modules

Next major step is to install a tracking system made with
the triangular scintillator bar

December 19th , 2017 Irakli Keshelashvili JEDI Collaboration 21 / 22



M
em

be
ro

ft
he

H
el

m
ho

ltz
-A

ss
oc

ia
tio

n

Beam Time
LYSO module / DAQ / Software optimization

Extracted beam
(BIG KARL)

Polarized deuterons

Energies of Td =

100,200,270,300 MeV

Low count rate
∼ 1 ÷ 50 kHz

2 Week Beginning of 2018

(pure measurement time)

COSY  Beam Time Request

For Lab. use
Exp. No.:
      E2.5

Session No.
       7

Collaboration:                                              JEDI

              Towards the EDM Polarimetry
 

Spokespersons for the beam time:                          Irakli Keshelashvili (Jülich)
                                                                                Bernd Lorentz (Jülich)
                                                                                David Mchedlishvili (HEPI TSU)

 
Spokespersons for the collaboration:    Jörg Pretz (Jülich)
                                                                                Paolo Lenisa (Ferrara)

                                                                                   

Address: 
Institut für Kernphysik
Forschungszentrum Jülich
52428 Jülich
Germany

Phone: +49 2461 615603 Fax: +49 2461 613930 E-mail: j.pretz  @  fz-juelich.  de 
lenisa@fe.infn.it

                                                                                              i.keshelashvili  @fz-juelich.de 
                                                                                              b.lorentz  @fz-juelich.de 
                                                                                              d.  mchedlishvili  @fz-juelich.de 

Total number of particles
and type of beam
(p,d,polarization)

Kinetic energy
(MeV)

Intensity or internal reaction rate
(particles per second)

minimum needed maximum useful

Extracted beam of
  polarized deuterons

100, 200, 270, 300
MeV

103  107

Experimental area Safety aspects
(if any)

Earliest date of
installation

Total beam time
(No.of shifts)

LYSO crystals at
external BIG KARL area

none 1st April  2018 2 weeks (+ MD) 
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