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CALIFA [1] is the γ-ray and large-angle high-energy
particle detector for the R3B setup at FAIR. Due to the
physics requirements, CALIFA is composed of two pieces:
a barrel that surrounds the beam axis and an end cap that
closes the barrel in the forward direction. The barrel is
composed of 1952 long CsI crystals connected to APDs.

The signals from the APDs are preamplified using Me-
sytec MPRB-16 with the differential output directly con-
nected to FEBEX3 boards [2], developed at GSI, which
host a 50 MHz, 14 bit fast sampling ADC per channel and
a Lattice LFE3-150 FPGA where the pulse shape is anal-
ysed to determine the energy of the detected particle and
its identity. Each FEBEX3 can analyse up to 16 channels
and is located in a specially designed PCIe crate. Using
the GOSIP protocol on optical fibres, and a minimum set
of cables, data are collected on a PC.

Detector Triggers
Currently, the LAND setup in Cave C is fully based on

MBS [3]. Each branch is equipped with a processor and a
GSI-TRIVA trigger module, which guarantees a fully syn-
chronous trigger and read-out. The triggers from differ-
ent detectors are collected into a single GSI-VULOM mod-
ule, whose firmware performs different logic for event and
calibration trigger generation [4]. Through a long copper-
based trigger bus, trigger and dead-time information is dis-
tributed between the master system and all slaves. It was
observed during the 2012 experiments that signal integrity
of the trigger bus constrains the size of the system.

R3B at FAIR will be composed of larger systems (e.g.
NeuLAND, recoil tracker and CALIFA), which due to
high granularity, can accept a much higher event rate, and
hence trigger rate (e.g. CALIFA could produce triggers and
record data in the range of 2.5–35kHz1). However, in-
creased detector segmentation creates difficulties for the
trigger logic, when based on simple combinations of an
increasing number of channels. The validity of the se-
lected events will reduce as the rate of the noise triggers
increase. In order to keep reasonable event triggers, more
advanced logic has to be applied at the detector level to re-
duce the background rate as early as possible. E.g. a local
trigger connection between CALIFA and the recoil tracker
is planned in order to reject very high rate of background
from the delta electron hits in the R3B Recoil Tracker based
on fast (≈1μs) indication of proton detection in CALIFA.
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1Depending on the reccording mode.

R3B Setup Integration
The aim is that at the time of running at FAIR, the sys-

tems either include an interface to the BuTiS [5], called
White Rabbit [6], or be able to handle the corresponding
protocol. That way, some systems can be integrated in the
master dead-time domain of the setup, while others are syn-
chronised by an exchange of triggers and/or timing signals.
Development for the White Rabbit has been launched and
first tests are planned with detector demonstrators in 2014.

In a first step, intermediate solutions are developed, that
allow integration of relatively different systems, based on
event- and time-stamping [7, 8]. Two implentations of
those concepts have been tested in Nov. 2012 during the
S406 experiment. Some prototypes of CALIFA were syn-
chronised using event tags generated by a VULOM in the
LAND setup. The trigger signal, a trigger counter and a
clock were received by the CALIFA electronic. This al-
lowed a post-acquisition synchronisation, even for systems
running different acquisition protocols (e.g. different MBS
version, MBS and TRB).

Another protocol based on time stamping, originally de-
veloped to synchronise detectors located at the S2 position
of the FRS, was also used during the S406 experiment for
other detectors located in Cave C. Here, a serial protocol,
which uses only one line for the transmission, allows ad-
ditional systems to have a comparable time marking of the
event as the master system. The synchronisation message
is sent every 80μs with a precision of 20 ns. The time be-
tween the synchronisation words can be used, to send some
auxillary information, e.g. calibration triggers.
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