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Introduction

Ground-based festing is the primary and important step towards the develop-
ment of space research instruments. Some specific aspects of the testing are:
capacity verification and element characteristics investigation of the detec-
ting devices; — coordination between sensor and electronic block performance,
calibration and tuning; development of control-and-measuring equipment;
reliability testing, etc. ; ;

In order to perform this {esting, we need sysiems of sufficient comple-
xity and methodics, quite often with capacity and requirements exceeding
those of the on-board systems. Thus, we provide the possibility of an ade-
quate research of the circuitry potential and its optimisation.-In order to cbtain
and - investigate the correlative links and dependencies between the physical
model and the experimental resuits, as well as to find out the virtual crite-
ria of estimating the tests and the extent to which they approximate the ac-
tual conditions, we use relatively complicated and powerful soft- and hard-
ware facilities, ;

The problem

A general purpose testing facility for' charged particle detectors is shown in
Fig. 1. The tested detecting element is placed into a vacuum chamber togeth-
er with the charged particle source. The required conditions are transmitted
via microcomputer to the controiling block which, in turn, supplies the de-
. tector operational parameters and the impact source.

 The information. obtained from the detector is addressed to the electro-
nic block, where it is subjected to primary processing and read by the
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microcomputer. Simultaneously, the information from the vacuum chamber and
the elect}"onic block is supplied to the control-and-measuring instruments:
analog-to-digital analysers, oscilloscopes, ete. . s
Recently, many laboratory and space research investigations, related fo
charged particle registration use coordinate-sensitive detectors CSD, since
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Fig. 1

they provide relatively easy and fast patiern of obtaining information on the
particle location. The coordinate-sensitive detectors contain an input charge
multiplying element (cascade-connected microchannel plates), and —a trap-
ped particle coding anode. Some CSD [1] are known to provide analog coding
of the particle locations. There, the anode device divides the output charge
from the microchannel plates between the terminals of the individual elec-
trodes with relative amplitudes, depending on the particle location on the
CSD. The distribution centroid of this charge and the trapped particle location
is measured by the method of analog ratio. Three-electrode anodes are used
in the CSD devices, as suggested in [1], for the determination of the trapped
particle coordinates, i. e. it is necessary lo measure the signals form these
electrodes, ot : '

The electronic circuit

The block diagram of the electronic system, required for the laboratory tes-
ting of coordinate-sensitive detectors (CSD) of the type mentioned above,
is shown in Fig, 2. The system is developed as a three-channel version -in order
to measure the respective CSD outputs. : i

The amplitude analysis circuit (AAC) is the unit connected directly with
the particle detector, which defines the accuracy and velocity of registration
and the consequent identification, processing and control procedures. On the
other hand, it should ensure all the necessary conditions of adjusting an asyn-
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chironous system to a synchronous, fast-performance system for processing and
control. The amplitude analysis circuit determines to a great extent the ade-
quate transformation of the particle spectrum into a signal spectrumi, i.e.
there is a possibility for the réverse ' process: reconstruction of the initial
spectrum with sufficienl accuracy. The analog signal 'shape of the detecting
system and the specific requirements quite often defermine a mixed type
of structural-informative organization of the amplitude analysis systems under
maximum requirements for real time performance. s

The development and the operational capacity of the amplitude analyser
is based on the technical capacity and characteristics of the detector. The two
cascade-connected microchafinel plates, which are the main- element of the
position-sensitive detectors, have amplification of 10%-107 eleclrons per event
and are specified with large spatial resolution, fast performance and low back-
ground signal. These major characteristics, together with the characteris-
ties of the charge-sensitive amplifiers connected to the anode, define the cycle
and the dynamics of the amplitude analysis, the main characteristics of which
are: : : : :
— high resolution including processing of pulses of a width larger than
200 ns; .

— fast performance, defined exclusively by :the transformation lime in
the analog-to-digital converter ADC. For ADC of parallel conversion of = time
100 ns (for 256 discretion levels), the time for the amplitude analysis is 400-
500 ns per pulse, implementing TTL digital IC of 54. . . . . series; "

.= high precision and, reliability of measurement. defined by ‘the prin-
ciple of net pulse measurement (guaranteed measurcmenl. from “zero” level
of the input signal), by the lack of Irequency correcting and tuning circnits
etc. j
_ The main operational modes, in testing CSD are set up by the microcom-
puter, MC, and measurement, analysis and processing are time-separated ope-
rations, This is required by the necessity of a detailed investigation of the
CSD's capacity and characteristics under the effect of a controllable physical
system, where much time and profound analysis are requested. The measure-
ment cycle starts with the definition of the CSD parameters and the setting-
up of the system into initial state. The pulses from the outputs of the respec-
tive CSA are fed to the inputs of the respective amplitude analysers AA. AA,
in turn, memorize the maximum amplitude pulse values and shape signals
for driving ADC. The first “start” signal enhances the counter (COUNT) con-
tent by a unit. The counter content determines the sequential cells of the RAM
memories for the two channels, which registrate the digital code of the maximum
amplitude value of each pulse. The measurement cycle is rejecied when  the
memory is filled by the counter signal and the microcomputer shifts to a pro-
cessing mode. For the purpose. it transfers the content from the fwo memories
of the testing system into its own operational memory. The processing of lhese
data is-based on criteria and algorithms defined by the physical set-up of the
measurements. Such a processing, for example, is the yield of the ratic 2a,

(a+b--c¢) and -—{%{;— from the maximum amplitude values of the pulses

from the three CSD outputs, obtained for the same time interval. The program
realization comprises two parts. The first represents an assembling programme
and refers to the experiment control, while the second relates to the compu-
tation of the upper ratios, the visualization and the graph display of the re-
sults, and to the amplitude and time distribution of the registrated signals, 1. e.
it is obviously developed on 4 higher level.
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The entire system is specified with:large dynamics and flexibility. It
is both hard- and software opened and assumes expansion of instrumental
and program functions and potential. The use of personal computer provi-
des a possibility for long-term reliable testing and complex mvestlgatlon of
similar instruments and systems. .
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CrcTema n1a60paTOPHLIX HCHBITAHMA ABYXMEPHBIX KOOPAHHATHO-
YYBCTBUTENBHEIX AETEKTOPOB : sapmxe}mbrk JACTHIL

I1. T. Batinos, H. B. Cemroéa

(Peswme)

Onpcana cucrema JJisi JaGopartopHbIX MCTBITaniil # KanHGPOBKH JBYXMEPHBLIX
KOOPANHATHO-UYBCTBHTENbHBIX AETEKTOPOB 3apSKEHHBIX HaCTHIL. JerexTop coc-
TOHT U3 MHKPOKAHAMBHBIX MJIACTHH, CBA34HHLIX IIEBPOHHO, H aHOA4, OCYNIECT-
BJIAIOMIEr0 aHANOrOBOE KOJMPOBAHHE MECTONONajaHHs YACTHLL. XapakTepHCTHKH
JIETEKTOPa HAMEPSIOTCsS B BaKYYMHOH Kamepe NMpH NOMOLIH 3/eKTPOHHOro nyuka.
Sﬂempomlaﬂ CHCTEMA Ompeaenser uempouﬂy pacnpenenenns sapsiia Ha je-
TEKTOPE, BUSYANUZHPYET MHONyueHHbIE AaHHbiE H YNPaBAser NPOLeccoM H3me-
penus. CHcTeMa BK/IIOUAET MEPCOHANbHBIH Kbmnbmrep: '
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