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Development of a large-scale VUPROM system
astracking trigger for the KAOS spectrometer

A. Esser!, S. Sanchez MajdsP. Achenbach S. Minam?, J. Pochodzalfa and T. R. Saitb?
nst. fur Kernphysik, Joh. Gutenberg-Universitat, MaiGermany;>GSl, Darmstadt, Germany

The VME Universal Logic Modules VULOM and i . .
VUPROM were developed at the Experiment Electronic able 1: Measured trigger rates in the electron arm of the
AOS spectrometer during beam-tests at MAMI in 2009.

Department of GSI for general purpose logic operations:

During the last 2 years, first modules were applied as track- trigger rate (kHz)
ing triggers in experiments at GSI and at the Mainz Mi- raw signal rate 1120 & 30
crotron MAMI [1]. A large-scale VUPROM system with clusters ine: 47.0+£0.2
several thousand input channels is now in operation for the clusters ing 37.34+0.2
triggering of the hadron arm as well as the electron arm of x ORY 83.94+0.3
the Kaos spectrometer at MAMI. z AND 0 0.49 £0.02
The Kaos spectrometer is maintained by the Al collab- random coincidences  0.140 + 0.001

oration with a focus on the study ¢f, ¢’ K ) coincidence
reactions. For its electron arm tracking system two velrtica | . . »
planes of fibre arrays:¢ andé-plane), each covering an ac- Pouring channels [2]. Signal clusters are identified by re-
tive area of 1600« 300 mn? with 2 304 read-out channels, questlng a signal in neighbouring channels within a given

are operated close to zero degrees scattering angle and'fe pgriod. By requesting the a.bs.ence of a signal in the
close proximity to the electron beam. next higher and lower channel, it is guaranteed that the

A sophisticated trigger logic implemented in VUPROMfountc:] cluster|t|s f)éaf?tly O,I Lhei Siae StﬂorF pu'fes wh||ch
modules was developed in order to to minimize accidentdf € "€ resdub ord leren 'dtﬁ ?./S nt et'npi sighais ared
trigger rates in the electron arm instrumentation. suppressed by a pulse-wi Iscriminator. An upper an

- . . - . lower boundary for the accepted cluster sizes is specified.

The trigger must satisfy the following requirements: . . .

. ; . . . Clusters with a size above the given upper boundary are ve-
(1) detection of signal clusters in each detector plane; toed to reduce background from scattered particles, bittin
(ii) reconstruction of particle tracks through both planes 9 b '

(iii) acceptance test for all reconstructed particle teack the detector planes under large angles with respect to the

(iv) expandability to build a missing-mass trigger by Compormal on th.e detector plane. The posm(_)n of each _clus-
bination with the hadron arm trigger; ter is transmitted to the next stage by setting one bit in an

. : 32-bit wide output bus.
(v) on-line access and control of trigger parameters. . .
. For performing the acceptance test, the allowed combi-
The hardware set-up comprises 37 VUPROM modules_.. . . . . .
nations of hit positions in both planes are stored in a binary

with 256 |/O channels each. Each 6U VME module 'Smatrix. This matrix is externally computed. An output sig-

z?li'gg (l\a/ldeZIthTii\ggz(:j F;S)VAV;ZI; carlza:);e grgﬁﬁr:at'\r)%al is produced when a cluster is found on both detector
) P Y reprog 9 Vidjanes and the corresponding matrix element is non-zero.

VMEbus. Furthermore, output and control information i%ach VUPROM in the third stage evaluates a range of 384

accessible during trlggeropergtlon. . channels of thec-plane and up to 1536 channels of the

. The modules are arranged in 4 stages... In Fhe f|r§t .Staggplane. This set-up was chosen to cover the angular ac-
agnal(;:lustters;k?re de';e(ited, a?ﬂ the_ poslmthn Infg”tr;lm'lonceptance known from simulations with the highest possible
passed on to the next stage. The signals from both plan %nularity. The position resolution for the acceptanse te
are processed separately in the first and the second st

& channels in the-plane (4.98mm) and 12 channels in
which consists of 6 modules with the purpose of reducin;E'heG_IOL,MTa (S IS?G mmF))a ( )an neis |

Fhfe nun:_ber of chann?ls, tan(tj providing the same position The trigger for the electron arm was successfully tested
information on Several outputs. during two beam-times in July and August 2009. Raw sig-

In the third stage the position information from the firstnal rates of several MHz were observed, measured trigger
stage of ther-plane and the second stage of thplane are o< are shown in Table 1.

checked for temporal coincidences and used to perform an
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The last stage consisting of a single module receives tig S. Minamiet al., GSI Scientific Report (2007) p. 223; S. Mi-
information of accepted trajectories from the third stage namiet al., GSI Scientific Report (2008) p. 52; S. Sanchez
and produces the trigger output signal. Majoset al., GSI Scientific Report (2007) p. 170.
Due to the geometrical arrangement of the fibres, a par{?] P. Achenbach, L. Nungesser, J. Pochodzalla, Nucl. Inst.
cle hit always causes a cluster of correlated signal in reigh  Meth. in Phys. ResA 591, (2008) 406.

*aesser@kph.uni-mainz.de

319



