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Scintillation detectors

Plastic scintillators for heavy ions and neutrons (TOF
measurements — up to 6000 channels), resolution down to 10 ps

Large size fiber detector for tracking — resolution down to 200 pum
Winding machine for production of the fiber detectors

Csl(Tl) detector — 2700 crystals

Readout using single and multianode PMTs, SiPMs, APDs




Si detectors

Microstrip detectors for AE and tracking, resolution down
to 15 um

Si strip detectors for TOF measurements — resolution
down to 20 ps

High dynamic range — from MIPs to heavy ions

Possibility to bond, assemble and test
the detectors

Automatic probe stations

Photo lithography, laser writing setup
Clean rooms ISO class 5 and ISO class 3
PhotoSensorLaboratory




Gaseous detectors

Proportional and drift chambers, GEM detectors,
TPCs

Wire winding machine

Clean room ISO class 5 for production/repair,
assembly and tests of large gaseous detectors




DAQ and readout electronics

o GSI MBS, trigger-based throughout the R3B cave
o Some timestamped (White Rabbit (WR)) systems

— Also ratatime, light-weight single-wire serial protocol, used in TRLO Il
firmware for the FPGA-based logic module!

o« FPGA TDC:s for ~ 10 ps times and time-over-threshold (ToT)
« VME use diminishing, optical PC readout growing

— GOSIP, in-house protocol

« Slow control, clock, triggering over electrical 12C and LVDS

— Source of most hickups/re-initializations

1
http://fy.chalmers.se/~f96hajo/trloii/



Electronics show-case: TAMEX

« Most#chatR3B

—  NeuLAND neutron detector, currently 1600 channels, in the end 6000
— Start detector + ToF wall ~ 200 channels

« FPGATDC, ~ 10 ps times of edges at
discrimination crossings, ToT offline

~  FPGA driven by common LVDS clock
— Talks GOSIP over optical to PEX PCle card

« FQT frontend discriminates and collects trigger

—  Talks 12C over TRIPLEX

o Currently trigger-based



I Other show-cases, condensed

Trigger& Clock Bus

o« GSI Clock TDC

~ ~ 200 ps FPGA TDC, 128 ch/board
o« GSIFEBEX

—~ 50 MHz sampling ADC

« Allinfrastructure very similar to TAMEX
— Trigger-based

—~ Readout over optical, electrical clock + trigger



Struck S1S3316 VME FADC

14 bit @250 MHz (we use at 25 MHz)
16 channels

Range: -2,5-+25V

Modes: triggering or self-triggering
Clock PLL lock

Reading of raw ADC values or 2/4/8 points
averaging

Energy thr.: 300/200 keV (moving window
averaging)

Reading window: 108 us

Determination of amplitude, integral and
time of the signals possible within the FPGA

FADC readout for the TPC/active target

Data readout rate

BLT32 : 27 Mbyte/sec
MBLT64: 51 Mbyte/sec
2eVME: 91 Mbyte/sec
2esst320: 158 Mbyte/sec

Currently self-triggering mode,
waveform offline analysis



Slow control/EPICS

Cameras

Step motors

HV power supplies

HV/LV mainframes

CFD control

FEE of neutron detector NeuLAND
Vacuum gauge controller

PMT calibration with LEDs

e Parameters saved as a special

event by the DAQ for further analysis




MC simulation and data analysis

R3BRoot/FAIRRoot, VirtualMC package
Several subsets (PANDARoot, CBMRoot,...)
Geant4, Geant3, FLUKA transport

Monte Carlo data and experimental data
processed within the same package

Offline and online analysis

https://www.r3broot.gsi.de
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