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The concept of the compact instrument SIDRA for measurements of energetic charge particle fluxes and the first results of
laboratory tests of the separate units are presented. The SIDRA instrument consists of one detector unit based on the high purity
silicon PIN (AE, E) and rapid scintillation detectors, of analogue & digital signal processing units, and of one secondary power
supply module. Different objectives — scientific and also applied ones such as measurements of absorbed dose rates can be achieved
in the outer space with the help of the SIDRA device. Main features and parameters of the device such as weight, dimensions,
power consumption as well as some electrical characteristics are presented.
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KOHHEHTYAJIBHBIﬁ HNPOEKT KOMITAKTHOI'O IPUBOPA SIDRA JUIA NU3MEPEHUWI NIOTOKOB
YACTHULI B KOCMHUYECKOM ITPOCTPAHCTBE
A.B. Iynuux*, M. IIpero**, E.B. Kyp6artos*, C. Canues**, T.I'. Tumakosa*, B.H. ly6una*, IT. ITappa”
* Xapvrosckuil HayuoHanvhblil yHusepcumem um. B.H. Kapasuna
nn. Ce0600w1, 4, 61022 Xapvkos-22, Ykpauna
** [ pynna kocmuyeckux ucciredoganuil, Yunueepcumem 2. Ankana
Llocce Maopuo-bapcenona, 33,6-1i km, eop. Ankana 0e Dnapec, Hcnanus

IpencraBnensl KoHIenus koMnaktHoro npudopa SIDRA s m3MepeHHi TOTOKOB SHEPTrUYHBIX 3apsDKEHHBIX YacTHIl U TIepBbIe
pe3yibTaThl JabOpaTOPHBIX TECTOB OTAEIBHBIX MoAyel mpudopa. [Ipubop SIDRA coctout u3 nerekropHoro 610ka, CO31aHHOTO Ha
OCHOBE CBEPXUYHCTHIX KPEMHHUEBBIX U CIMHTUIUIAIIMOHHOTO JETEKTOPOB, AHAJIOTOBOTO U IM(POBOTO 6JI0KOB 00pabOTKH CUTHAJTIOB, U
MOMYJIsl HICTOYHHKA BTOPUYHOTO NMUTaHMsA. Pa3nudHble 3a/1auy, KaKk HaydHbIE, TaK U MIPUKJIAJHBIE, TAKNE, KAK H3MEPEHHS MOIIHOCTH
MOTTIOMEHHBIX 03, MOTYT OBITh pEIICHBl B OKPY)KAIOmEM KOCMHYECKOM TIIPOCTpaHCTBe ¢ momompio mpubopa SIDRA.
IpencraBieHsl OCHOBHBIE OCOOCHHOCTH M TTapaMeTphl MpHOOpa, Takue Kak BEC, pa3Mepsl, MoTpedisieMas MOIHOCTh U HEKOTOPhIe
JNIEKTPUIECKHE XapaKTePHCTHKU.
KJIIOYEBBIE CJIOBA: xpeMHHUEBBIH AETEKTOD, 3apsDKeHHas YacTHIA, CHUHTHILIATOP, OJIOK U(pOBOi 00paboTky, 6a3a JaHHEIX,
KOCMHYECKHH anmapar, KOMIbIOTEPHOE MOJICTHPOBaHUE

KOHUENTYAJIbHUM TPOEKT KOMITAKTHOI'O ITPUJIAZLY SIDRA JIJISI BAMIPIOBAHB ITOTOKIB
YACTHUHOK Y KOCMIYHOMY ITPOCTOPI
O.B. Aynuux*, M. IIpero**, €.B. Kyp6aros*, C. Canue3**, T.I'. TimakoBa*, B.M. Jly6ina*, II. [lappa**
* Xapxiecvxuil Hayionanvruil yHieepcumem im. B.H. Kapasina
nn. Ceoboou, 4, 61022 Xapkis-22, Vrpaina
** ['pyna kocmiunux docniodicenn, Yuieepcumem m. Ankana
Llloce Maopuo-bapcenona, 33,6-ii km, m. Ankana de Enapec, Ichanis

[Ipencrasneni koHuemniist kommaktHoro mpmiaxy SIDRA 1 BUMiproBaHB MOTOKIB €HEPriHUX 3aps/DKEHHX YaCTUHOK 1 mepri
pe3yabpTaT 1abopaToOpHUX TeCTyBaHb OKpeMHX MoayuiB npuiangy. [Ipumag SIDRA Bkirouae B cebe AeTEKTOpHUIA OJOK, CTBOpEHHIA
Ha OCHOBI HAJIYHCTUX KPEMHIEBUX 1 CHMHTHJILMIKHOTO IETEKTOPiB, aHAIOTOBOrO i MU(POBOro OJIOKIB OOPOOKH CHUTHAIIIB 1 MOIYJIS
JDKepenla BTOPUHHOTO JKUBJICHHS. Pi3sHOMaHITHI 3amadi, SIK HayKOBi, TaKk 1 INpPUKJIAAHI, TaKi, SK BHUMIPIOBAHHS IOTY>KHOCTI
HOTJIMHEHUX 103, MOXKYTh OyTH BHpIllIeH]I B HABKOJIO3eMHOMY KOCMIYHOMY IIpOCTOpi 3a poromororo npuinaxy SIDRA. TIpeacrasneni
TOJIOBHI OCOOJIMBOCTI 1 TApaMeTpy MpUIIay, Taki, K Bara, po3MipH, CHO)KMBaHA MOTY)KHICTb 1 IesIKi eJIEKTPUYHI XapaKTePUCTHKH.
KJIIOYOBI CJIOBA: kpeMmHi€eBHH IETEKTOp, 3apsPKeHa YacTHHKA, CLUUHTHIATOP, OnoK wuudpoBoi oOpoOku, 6aza naHUX,
KOCMI4HHI amapar, KOMI I0TepHE MOJCTIOBaHHS

Planning space missions of artificial satellites requires some knowledge of surrounding radiation environment. Space program
managers have the responsibility of preventing the degradation in performance or the failure of space-borne systems. Spacecraft with
adequate on-board environmental sensors have demonstrated that the elements of the environment that have specific effects on
spacecraft systems can be identified. Examples of anomalies successfully resolved with the help of such sensors include the hardware
anomalies on the SCATHA satellite [1], the power-on resets on Voyager I [2], and the instrument anomalies on CRRES [3]
spacecrafts. New detecting systems for recording energetic particles are developed at a considerable pace. Highly-integrated
electronic systems of digital signal processing enables to design quite simple and at the same time effective small-size instruments to
© Dudnik O.V., Prieto M., Kurbatov E.V., Sanchez S., Timakova T.G., Dubina V.N., Parra P., 2011




66

«Journal of Kharkiv University», Ne 969, 2011 O.V. Dudnik, M. Prieto...

10.
11.
12.
13.
14.

Voyager I power-on resets // J Spacecraft Rockets. - 1986. - Vol. 28. - No.3. - P.323-330.

M.D. Violet and A.R. Frederickson. Spacecraft anomalies on the CRRES satellite correlated with the environment and insulator
samples // IEEE Trans. Nucl. Sci. - Dec.1993. - Vol. 40. - No.6. - P.1512-1519.

Dudnik O.V., Meziat D., Prieto M. The concept of compact on-board instrument for measurements of particle fluxes & dose
rates // Scientific Session MEPHI-2009, Abstracts. - 2009. - Vol.2. - P.151. (in Russian).

0.V. Dotsenko, O.V. Dudnik, D. Meziat, M. Prieto, Concept of application of the SIDRA instrument to ensure safe operation of
a satellite // 9" Ukrainian Conference on space research, Abstracts. - 2009. - P.76.

0.V. Dudnik, V.V. Bilogub, E.V. Kurbatov, T.G. Timakova, V.N. Dubina, D. Meziat, M. Prieto. Compact on-board instrument
SIDRA for measurement of particle fluxes & dose rates — concept and first model // 9™ Ukrainian Conference on space research,
Abstracts. - 2009. - P.78.

M. Prieto, D. Guzman, J.I. Garcia, P. Parra, M. Knoblauch, S. Sanchez, D. Meziat, O. Dudnik, and V. Bilogub. Control Unit of
the SIDRA Scientific Instrument // Proc. of 9" Conference “Jornadas de Computacion Reconfigurable y Aplicaciones”, Alcala
de Henares, Spain. - 2009. - P.475-484.

http://www.pender.ch/docs/GR-XC3S-1500_user_manual_rev2-0.pdf

http://www.gaisler.com

http://www.pender.ch

http://www.gaisler.com/doc/leon3_product_sheet.pdf

http://www.xilinx.com

http://geant4.cern.ch

V.N. Yurov, Yu.D. Kotov, A.S. Glyanenko, V.V. Dmitrenko, E.M. Kruglov, A.R. Rao, A.V. Dudnik et al. “Solar Monitor”
instrument set for studying the radiation state of the near Earth space // Nucl. Phys. and Eng. - 2011. - Vol.2. - No.4. - P. 314—
319. (in Russian).





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




