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1. BBEilEHHE 
..... ~/ . 

B Jla6oparopuu BbiCOKHX 3Hepmif coa~aH PM ycraHOBOK Ha OCHOBe o~Ho-
MepHOro n03HUHOHHO-~YBCTBHTenhHOro ~eTeKTOpa peHTreHOBCKOro H3ny~e
HH51 (1 ,2 ). IleTeKTOp npe~Ha3HaqeH M51 pemCTpaUHH peHTreHOBCKHX y-KBaH

TOB a ~uanaaoHe 3Hepmif 8+20 K3B c o~HoapeMeHHhiM' onpe~eneHHeM Koop~H
HaThl ro~KH KOHBepcuu y-KBaHTa BHYTPH ~YBCTBHTMhHOro OObeMa ~eieKTopa. 
Y CTaHOBKa . O~HOMepHOro ~eTeKTOpa n03BOR51eT nony~aTh peHTreHorpaMMhl 
paMH~HbiX ~HHaMH~ecKHX npoueCCOB H npe~CTaBR51Tb HX B rpaqm~eCKOM B~e . 
Ha 3KpaHe MOHHTOpa, a TaK:X<e uay~aTh CTPYKTYPY sem;ecrsa B ycnoBH51X BhiCO-

. KHX TeMnepaTyp ·a ~asneHHH. YcraHoBKa Ha ocHose o~HoMepHoro .n.eTeKTopa 
paooTaeT Ha RHHHH c nK IBM AT CTa~aPTHOH KOHqmrypauHH. 

2. KOHCTPYKUH51 H nPHHI..{Hn IlEtlCTBH51 ll,ETEKTOPA. 

KoHCTPYKTHBHO ~eTeKrop npe~CTaBn51eT co6oii repMeTH~HhiH 6oKc c sxo~
HhiM OKHOM ita Be (puc.i>, aanonHeHHhiH KCeHOH-MeTaHosoif CMechlo no~ ~aa

. neHHeM HecKonhKO aTMoc<f>ep. BHyTpH 6oKca pacnonoxeHa MHoronpoaono~HaR 
nponOpUHOHMhHa51 KaMepa C waroM HaMOTKH aHO~HOH npoBOROKH(~HaMeTp 
15 MKM) - 3 MM. BepXHHM KaTO~OM cnyXHT BXO~HOe OKHO H3 Be TORIIJ;HHOH 

1,3 MM, a HHXHHM- RHHH51 3MepXKH (JI3) B BH,Ae CnHpMH,-HCnORh3yeMa5I 
~n51 nony~eHH51 Koop~HHaTHOH HH<f>opMaUHH. Ha aa~Heii cropoHe ~eTeKTopa 
paaMew.eHbl yCT(>OHCTBo M51 ~uqxpy3HOHHOH o~HCTKH pa6o~eii cM:ecu, npe~ycu-

• nHTenH ~n51 eneMa cumanos c aHo~a H JI3, paabeMhl nuTaHHR npe~ycunu.feneii, . 
BhiCOKorouanp51xeHH51 H BhiXO~Hhle cumanhHhle paabeMhl npe~ycunuTeneii. . 

npHHUHn ACHCTBH51 ~eTeKTOpa OCHOBaH Ha 3<fxt>eKTe ra30BOro ycH.neHH5I 
. nepBOHa~MbHOro KMH~eCTBa BTOpH~HbiX 3ReKTpoHOB, o6pa30BaBWHXC5I Bra-
30BOM o6beMe ~eTeKTOpa B peJynhTaTe B3aHMO~eHCTBH5I peHTreHOBCKOro KBaH

. Ta c aroMaMH pa6o~ero raaa. PeHTreHOBCKHH KBaHT' nonaB B ~YBCTBHTenhHhiH 
raJOBbiH o6beM ~epe3 BXO~HOe OKHO, B pe3yRhTaTe <f>oTo3<fxt>eKTa KOHBepTHpy
eTCSI B OOnaKO BTOpH~HbiX 3ReKTpoHOB CO cpe~HeH 3Hepmeif B HeCKORbKO 3neK

"- TpoHBMbT H no~ ~eHCTBHeM 3neKTpH~eCKOro nonR, B03HHKaiOW.ero npH no~a~e 
B~COKoro Hanpsr_xeHusr Ha aHo~ KaMephl, ~peii<f>yeT K aHo~Hoif npoaono~Ke. Ha 
paC~51HHH HeCKMbKHX ~_HaMeTpoB npoBOR!,)~i<H OT Hee Ha~HHaeTC51 npouecc 
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Ta6.nuu.a. Ocuoauwe napaMeypw JJHneiiuoro AereJCropa 

qyBCTBHTeJJbHall DJIOU\a):lb, MMl 

TOJJU\HHa BXO,liHOI'O OKHa H3 Be, MM 

PaCCTOIIHHe auo,n-KaTO):I, MM 

Cocras pa6oqero ra38 

·JJ:aMenue ra38 s ,neTeKTope, aTM (a6cOJJ.) 

3QlcPeKTHBHOCTb pentCTpBU.HH peHTreHOBCKHX KBaHTOB C :mepnteA, %: 

8K38 

10K38 

15K38 

20K38 

3uepreTuttecKoe pa3peweuue ua JJHHHH 6 K3B, %, ue xy>Ke 

qHCJIO K8HaJJOB pentCTpaU,HH 

f'ny6uua lltt~AKH D8MIITH 

Jl:HQlcPepeHU,HaJJbHall HeO,liHOpo,liHOCTb 3QlcPeKTHBHOCTH pentCTpaU,HH, % 

HnTerpaJJbHall ueOAHOpo,nuOCTb; % · 

OpocrpaucTBenuoe Jla3peweuue, M~M 
KOJJutteCTBO npoctteTOB npu 38rpy3Ke 200 Kf'u.•% 

JlOKaJJbHble 38rpy3KH H8 KBHaJJ, ['u,, He lioitee 

CMell\eHH~ u,eHTPa TlllKeCTH DHKB KOOp,liHHBTHOI'O pacnpeAeJJeHHR 
npu cJ>ouosoA 38rpy3Ke 300,000 HMn./c · 

BpeMII 3KCD03HU,HH, c 

MHHHMaJJbHoe BpeNII nay3bl, C 

KOJJHtteCTBO Ka,npoa 

lllyMbl ,neTeKTOpa, HMO./K&H./MHH, He OOnee 

\ 
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20x100 

1,3 

s· 
Xe-CH4(90-10) 

3,7-3,8 

82 

84 

62 

37 

25 

1000 

2'6 

<2 

. <1 

i80-200 

40 

10,000 

0,1 KBHaJJ 

10-2-104 

0,1 

100 

15·10-3 

\ 

ra30BOro ycHJieHH51, B pe3YJibTaT'e KOTOporo 3neKTpoHb1 6b1Crpo co6HpaiOTC51 Ha 
npoBMO~Ke, B TO BpeM51 KaK nMO:lKHTenhHble HOHbl (B OCHOBHOM Xe) MeMe~HO 
~peii<f>yiOT K Karo~aM KaMephl. Bo apeM51 ~peif$1 uouoa Ha JI3 HaBOJJ.HTC51 HH.AY- · 

UHpoBaHHbiH CH~an nMO:lKHTenbHOH non51pHOCTH, KOTOpblii Hcl~HHaeT pac~po
CTpaH51TbC51 no JI3 a o6e cropoHhl. no pa3HHUe ao speMeHH npuxo~a cumana K 

npoTHBOnMO:lKHbiM KOHUaM MO:lKHO Onpe~enHTb KOOp~HHaTy TO~KH KOHBepcHH 

peHTreHciacKoro KBaHTa. AHo~Hblii cuman a ~an&HeiiweM ucnon&3YeTC51 M5l 

BblpaOOTKH TpHrrepHOro CHI'Hana H M51 onpe~eneHH51 3HepreTH~ecKOro pa3pe
meHH51 ~eTeKTOpa, KOTOpoe B CBOIO O~epe~b 3aBHCHT He TMbKO OT TeXHMOI'HH 

H3roTOMeHH51 ~eTeKTOpa, HO H OT ~HCTOTH pa6o~eii ra30BOH CMecH.ll,n51 Henpe

pblBHOH O~HCTKH ra30BOH CMecH npHMeH51eTC51 cneUHMbHbiH MCOp(ieHT (3 ), 

,.\tl,ttt>a~t ~ f 
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PHc. L KoHcrpyKJJ.Hil fleTeKTopa: l - 6oKc; 2 - BXOf\HOe OKHo; 
~ -; 3H0f\H311 llJIOCKOCTh; 4- JIHHHil 3lli\ep>KKH (JI3); 5- af\COp-. 
6eiu Ni/Si0
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pacnOJIO)KeHHiliH B ycrpoucTBe OqHCTKH ra3a, KOTOpoe ll03BOJI51eT n'poH3BOAH~b 
peMOHTHhle onepau.HH HJIH CMeHy ra3a 6e3 nopqu ajicoP6e~Ta: 'bciioBHhle mipa-
MeTpbl ,1:\eT'eKTOpa npe,l:\CTaBJieHhl B Ta6JIHIJ.e. · . '. " .. , . : : . , . , 
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, 3. 3JIEKTPOHHA51 CI1CTEMA CBOPA 
11 OBPABOTK11 J],AHHbiX 

'. . . '" ~ 

3JieKTpoHHKa, . pa3paOOTaHHa51 CDeU.HaJibHO AJ151 C03,1:\aHH51 0,1:\HOMepHbiX H 
it.syMepHI>ix ·· A~TekTopos' cocroui' H3 &ieriyiO~Hx · ocnosHhlx qacren · <imc.2): 
'. • • ' ·. ' J. ' ' . t .. : .. , . . . . ' ' ' •.• ~ .• · "~ . ~ " .,. ' ' . ~ 1 

3JieKTpoHHKH cqHT61BaHH51; pemcrpaiJ.HH H CBR3HC KOMllbiOTepoM. . . . 
··3Jiei<TJ)oH:Iu(a cqHTliiiaiiH.Si sKiiiOiuieT ii ce651 npe,&ycH.Iiitieilh/ y'cTaHollJieH

Hhln s·6oKce'iteTeKTopa, ycHJIHTeJih s·ciaHitapfe KAMAK H: AHCKPHMHHa'top co 
CJieit51IIJ.HM noporoM '(J],Cll) [4). Ctllin.isauHe cHmani:nfripoHJBOAHTc51 c·o6oHx 
KOHIJ.OB Jl3; qTO ll03BOJI51eT llOJiyqHTb B,l:\BOe JIY'IWee'npocrpaHCTBeHHOe pa3pe
WeHHe np:H He".3MeHHOM BpeMeHHOM, T.e; npH COXpaHeHHH MaKCHMaJibHOH CKO-:-
I>OCTHC'IeTa •. ·;,"- · •: .... ,._,.; ... : .. : ... ;;·.o·. · .... _. • ·:·· ):' 

. ·0CHOBHhle napaMeTpb13JieKTpoHHKH cqHTb1BaHH51:•, •. ~ .r: · 

. - npeii,ycHJIHTeJib: K ·= 20· t = ·10 HC' 1:1. = 10 MKB•' ,. ,· ., 
"., . U. '<1> .' Ul I 

....:.·y· C:Wiu'feJII.: 1< =so+ too~ · · · · :.: u . , 
·:C.'}. :. , .~: .. ~ ~: 
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PHc.2: 6JIOK-cxe~a 3Jie~TpoHHoii annapaTYPhJ: Jl)l_:_ .JmHeiiHhJii fle
TeKTop; A- ycHJIHTeJih; JlCll - f\HCKpHMHHaTop co CJieflllUJ.HM no
poroM; JlJl - flHQxPepeHIJ.HllJihHhJH AHCKpHMHHaTop; 6PU - 6JioK 
JJ,H!l>pouoro ortlopa; BUll - upeMil-JJ,H!l>pouoii npeo6paaouaTeJih; Pll · 
- paapauHHBaJOUJ.all naMilTh; Jill - HHKpeMeHTHall naMilTh; AUll -

. 3MilJIHTYflHO-JJ,H!l>pouoii npeo6pa30B3TeJih;. llflf ....:_ npOrP3MMHpye
~biH reHepaTop Hi.myJibCOB; KAT~ flpaiiuep ueTBH KAMAK · 

':t 

- AHCKPHMHHaTop: co6crseHHhlii Axi:HTTep < 0, f HC B AHHaMHlleCKOM AHa-, 
na30He 1+10. · · · · · 
flpH MaKCHMMbHOM 3aTyXaHHH CHrHaJIOB C Jl3 -20% ,l:\aHHa51 annapaTypa 
o6ecneqHsaeT speMeHHYIO npHB513KY - 0;8 HC (FWHM). , · 

3JieKTpoHHKa pemcrpaU.HH COcrOHT H3 BpeM51-U.HlPpoBOI'O npeo6pa30BaTe
. JI51 H HHKpeMeHTHOH naM51TH. 

BpeMJL-~u(ppoeoii npeo6pa:JoeameJtb · ( BL{ll ), pa3paooTaHHhln AJI51 co3Aa
HH51 ll03H:U.HOHHO-qyBCTBHTeJibHbiX ,1:\eTeKTOpoB CO CbeMOM HH<f>opMaU.HH C UO-
MOIIJ.biO Jl3 CO,l:\ep)KHT: . . . .! . 

a) CXeMy npeU.H3HOHHOI'O 6hlcrporo KO,l:\Hpo!JaHH51 HHTepBaJIOB Me)KAy CHr
HaJiaMH <<crapT>> H <<CTOn,;;· 
· 6) y3eJI oT6opa «xopowHx» co6hiTHH, T.e~ TaKHx, s KOTophlx no Ka)KAOMY H3 

CHrHMbHhiX TpaKTOB nocrynaeT OAHO H TOJibKO OAHO co6hiTHe; . 
s) y3Jihl CHHXpoHH3aU.HH pa6oThl BU.TI co BXOAHhiMH cHmaJiaMH H pa6oToil 

HHKpeMeHTHOH naM51TH; · 

5 



r) pa3paBHHBaiOID;yiO naMSITb (3 pemcrpa), .KOTOpaR peryJIRpH3HpyeT no
TOK OU.H4>poBaHHhiX AaHHhiX H n03BMReT ycrpaHHTb BJIHSIHHe MepTBOI"O BpeMe
HH Ha npoclleThl co6hiTHii, KOTOpbi:e MoryT B03HHKHYTb. llcileACTBHe craTHCTHlle
cKoro xapaKTepa BXOAHhlx CHrHMOB so speMeHH; 

A) 6hiCTpoe apH4>MeTH'IecKOe yCTpoHCTBO, 6JiaroAapR ,KOTOpoMy Ha BhiXOAe 
Bll,ll (pa3'beM Ha nepeAHeii naHeJIH) npHCYTCTByeT OOhiKHOileHHhiH ABOH'IHhiH 
KOA, HenocpeACTBeHHO npHI"OAHhiH AJISI nepeAa'IH B naM~TI; AJISI fHCTOrpaMMHpo-
BaHHSI. 

OcHOBHhle napaMeTPhl BU.ll: · , .. ...,~ ·· · 
- ::xtxt>eKTHBHhiH mar AHCKpeTH3aU.HH - 0,5 HC . . . . . 
- HeOAHOpoAHOCT~ mHpHHbl KaHana (.cpeAHeKBaAp<lTit~niasi) ~ < 0,5 % 
- Mep-rsoe BpeMSI'- <50 HC . :~ · · . " ~.. ; . 
- ~HCJIO ABOH'IHhiX pa3pS{AOB ·- 11 . - ...... 
- HMeeTCSI B03MOJKHOCTb6hiCTporo c6poca_' . 

lloAOOHhiH BU.ll onTHMaJibHO pemaeT 3aAa'IH pemcrpau.HH COOhiTHH AO 3Ha'le-
HHH nOI"OHHOH 3aAepJKKH l' Jl3 ~ 1+2~C/MM. . .... . ':.· .. ; 

Hn~epeMenmnaSI. naMSI.m& ( Hll)ocym,ecrBJISieT HHKpeMenTaU.HIO ua «1» 
g:qeiiKH no aApecy;.onpeAenReMOMy BXOAHhiM CJIOBOM (AaHnhle c BU.ll>. BpeMSI 
HHKpeMeHTaiJ.HH He npeBhiWaeT 0,5 MKC, 'ITO n03BOJISieT npoBOAHTb HaOOp AaH
HhiX npn 3arpy3Kax AO 2 Mru. (c YlleTOM HaJIH'IHSI_ pa3paBHHBaiOm;eii naMRTH B 
BU.ll>. OcrauosKa uaKoDJieHHSI np(.lncxoAHT s CJiy,~ae: ·I) nepenonueHHSI g:qeii
KH ·naMSITH (> · 216

-:- i), npH 3TOMycTaHaBJIHBaeTCSI eAHHHU.a B CoorBeTCTByiO
m;eM 6HTe craTycHoro pemcrpa H cnman L = 1; 2) no KOMaHAe KAMAK H 3) no 
suemHeMy c8ma.liy. CliHThlsaHne·AaHHhiX npoli3BOAHTC1i no mnuaM KAMAK 
no KOMaHAe.F2 ('ITeune co dlpocot.l), 8 pe3yJihTim~ qero nOCJie OKOH'IaHHSI C'IH
ThiBaHHSI 6y4>ep nOArorosneu K npHeMy HOBhlX Co6i.I~HA.; nOc.neAHee o6croSI-

' ' : " . -
TeJibCTB~ BeCbM~ nOJ1e3HO npH. HCDOJib30BaHHH annapa_Typhl_ B _ p~JKHMe MHOI"O-
KaApoBOH C'beMKH, rAe 'MoryT nOTpeOOBaTbCSl MMhle iiay3b.t (> o.oi'c): ; .. · ... 

~u(jJ4JepeHt4UaJI.bHblU OUCICPUMUiiamop ( ~~) Tpe6yeTCSl npH ~poBCAeHI,fH 
pa3JIH'IHhiX 3KcnepHMeHros c ra3'osbir.iu'nnueiiHUMH.AereKropa~u. OnhiT 3KC;
DJiyaTaU.HH TaKHX ycrpoiiCTB nOKcl3aJI HeOOXOAHMoCrb onepaTiisuoro H. TO'IHOrO 
~Ha'leHHSI aMDJIHTYAHOI"O cneKTpa aHOAHhiX CHmiuios c AeTeKropa, a 'faKJKe TOH 
'laCTH cneK:rpa, KOTOpaSI ncnOJih3YeTCSI AJI.II nOJiy'leHH.II KoopAHHaTHOii HH4>op
MaU.HH. C yqeror.i THnosoro aaeprerH.'IecKoro Pa3pemeHH.II ra3oshix nposOJio'I
HhiX AeTeKropos s pa6olleA To'IKe. :..:20+30 % snwi~e· AOCTaTO~HhiM .IIBJI.IIerC.SI 
HCnOJib30BaHHe AIJ.ll c 'IHCJIOM KaHaJIOB 28• Pa3paOOraHHhi:A M fu3HPYeTC.SI Ha 
6hiCTphlx AU.n· na~enhHOro KOAHposaHH.SI <K II o1 llB3). BxoAHOA . (aHOA~ 
HhiH) CHruaJI KOAHPYeTC.SI H noAaeTC.II_ Ha ABa 6hiCTp~ 3CJI KO~naparopa •. Ha 
BTOphle BXOAhl KOMnaparopoB nocrynaeT HH4x)pMaiJ.H.SI 0 BepxHeM H HHJKHeM 
noporaX.(«<J.H4>posoe OKHO•)! llopom 3aAaiOTC.II.B Aec.SITH'IHOM KOAe nepeKJIIO
lla~eJI.SIMH Ha nepeAHe:A naHeJIH. 0AHOBpeMeHHO C OTOOpoM .CHrHaJIOB HMeeTC.SI 
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B03MOJKH0crb HaKaDJIHBaTb cneKTp OTOOp3HHhiX A3HHhiX (BhiOOpKH H3 nOTOKa) 
B KOMnbiOTep. TaKHM o6pa30M MOJKHO OnepaTHBHO H3MeHSITb H ua6JIIOAaTb HC
nOJib3yeMyiO AJIR HaKODJieHHSl rHCTOrpaMM '13CTb cneKTpa. 
. · · 3neKTpoHoKa css1311 c ioMnhmepoM coeronT H3 · APaiisepa seTBH KAMAK 
· KAT H aAanTepa·, ycraHaBJIHsaer:mro Ha mHHe llK. · · · · · . · 

.ll,paiisep BeTBH KAMAK ocyw;eCTQJISleT CBSI3b c llK IBM AT ~286 (386) ito 
nporPaMMHOMY Kauany H no KaHany· npSIMOI"O • AocTymt K naMSITH (Kll.ll,ll). 
.ll,aHHhle H3 naMSITH C'IHThiBaKrrcSl no Kll.lJ,ll OAHHM MaCCHBOM B naMSITb KOM
nbiOTepa. B CJiyqae OAHOMepuoro AeTeKropa APaiisep BeTBH ncnOJib3YeTCSI KaK 

;KOHTpoJIJiep KpeiiTaKAMAK-(HOMep Kpeit:Ta = 2). CKOp<>CTb nepeAa'IH COCTaB
JISleT 4 MKC/ CJIOBO •. llepeAa'la AaHHhiX MOJKeT npoH3BOAHTbCSl 6aiiTaMH H CJIOBa
MH (2 6ait:Ta) • .li,JIHHa JIHHHH CBSI3H c aAanTepoM MOJKeT AOCTHraTb 10M (nepeAa-

. 'Ia no cKpy'leHiihiM napaM). 
· 3anycK npo~ecca H3MepeHH.SI npoH3BOAHTCSl npH AOCTHJKeHHH OnpeAeJieH

HhiX (3apaHee 3aAaHHhiX) 3H3'1eHHH TeMnepaTyphl H AaBJieHHSI, KOTOphle C~H
ThiBaiOTCSl 8-KaHaJibHhiM I2-pa3pJIAHhiM AU.U c AaT'IHKOB, pacnOJioJKeHHhiX s 
. HCCJieAyer.ioM o6pa3U.e (pnc.2). CHruaJihl c nnueiiHoro AeTeKropa (aHOAHhlii A H 
ABa KaTOAHhiX XI H X2) nocrynaiOT ua BXOA nnueiiuhlx .ycHJJHTeneii, H nOCJie 
ycHJJeHHSI KaTOAHhle _CHrHaJihl nOAaiOTCSI Ha BXOAhl AHCKpHMHHaTOpoB TO'IHOH 
speMeHuoii npns93KH .ll,Cll, HMnyJibChl ua BhiXOAe KOTOpblx TO'IHO npnsR3aHhl 
KO BpeMeHH AOCTH)KeHHSI MaKCHMaJibHOI"O 3Ha'leHliSI aMDJIHTYAhl COOTBeTCTByiO
ID;HX CHrHaJIOB. AuOAHhiH CHrHaJI n'oAaeTCSl Ha .ll..ll.; KOTOp}iH «Bhlpe3aeT» 3aAaH
HOe OKHO B aMDJIHTYAHOM cneKTpe aHOAHhiX CHrHaJIOB • .ll,anee JIOrH'IeCKHe CHr
HaJihl co scex AHCKPHMHnaropos nocrynaiO'I' s BU,ll H 6noK u.n4>posoro OT6opa 
BPU., B KOTOphlx npoucxoAHT OT6op cOOhiTHii, YAOBJieTBOpSIIOID;HX CJieAyiOW.HM 
Tpe6osaHHSIM: a) HaJIH'IHe scex Tpex cnrnanos 3a pa3pema10m;ee speMR- T JI3; 

'6>' CHrHaJIOB AOJIJKHO 6~Tb, He tSonee Tpe~;' B):cy~Ma speMeli npHXOAa CHmaJIOB 
K DpoTHBOnOJIOJKHhlti Kouu.at.i JI3 AM~Ha 6h1Tb pasua nOCTO.IIHHoii seiiH'IHHe, 
. ~as'Hc51w;eii OT napaMeTpoB JI3. llOCJie~uee yenosne' DpOBepSleTCSI. BPU,, KOAH
pyiOID;HM ABa HHTepsana dtfuclQMe~y cHrHaJIOM c auo~a u pa3Hhlx KOHU.OB 
JI~ H. ODPeAeJIRIOID;HM Bhi~OJJHe~ue' pa8eucr8a '.dil +'cia_ =. r Jl3. c 3aAaBaeMOH 

on~paro~M TO~H~biO e (e ~ mHpHua pacnpeA~eHHR T l: ;;, tlt L+ dt2). Ec

JIH cnrilanhl YAOBJieTBOPSIIOT yCJIOBH.SIM OT6opa, ro ila BhiXOAHhlx mnHax AaHHhiX 
'BU.Uno.SIBnSleTC.SI KOA, COOTBeTCTByiOm;Hii KOOPAHHaTe TO'IKH KOHsepcHH peHT-
reHOBCKOI"O KBaHTa~ llOCJie KaQOI"O cOOhiTH.SI I0-pa3pAAHhlii ABOH'IHhiH KOA KO
_OpAHHaTbi nepeAaeTc.SI B HHKpCMeHTHYIO naMSITb. BU.ll CTpOOHpyeTCSI nporpaM
MHpyeMhiM TaiiMepoM nrH, KOTOphiH 3aAaer speMii_::JKCn03HIJ.HH T:lKCn' ITo HC-

Te'leHHH . BpeMeHH .. 3KCn03HIJ.HH Ha~oDJieHHaSI nli4>opMaiJ.HSI nepeAaeTCSI C 
. nOMOID;biO KAT B naMSITb nK • .ll.anee HaKOMeHHhle AaHH~e o6pa6aThiBaiOTC.SI H 

• ' ~ ' -. > ~ > •• • ' • 

npep,craBJISIIOTCSI Ha 3KpaHe MOHHTOpa B BHAe rHCTOrpaMMhl. 
. . ' • ~ ' . '' -. J " • " "• • ' ' . " ·• ,· • · . • I ., 



· 4. llPOfPAMMHOE OBECllElJEHHE 

llporpaMMHOe o6ecnetJeHHe (ll0) WlSI OAHOMepHNX AeTeKTopos HMeeT He

CKOJibKO MOAHif>HKaU,HH B 3aBHCHMOCTH ·OT npHKnaAHOH 33AatJH. llpHBOAHTCsi 

onHCaHHe caMOH no.JiHOH BepclfH; KOTOpaSI BblnOJIHSieT CJieAyiO~He if>YHKU,HH: 

a) HaKonJieHHe :H o6pa6oTKa OAHOro KaApa AJISI onpeAeJieHHSI pa6oTocnoco6-

HOCTH yCTaHOBKH; 
6) HaKOnJieHHe CepHH KaApoB H 3anHCH, ee Ha AHCK; : 

B) npocMaTpHBamie, CTaTHCTHtJeCKa_sl oopaOOTKa KaApoB cepHH H, KaK pe-

3YJibTaT npocMaTpHBaHHSI, oroop KaApoB H 3anHCb HX Ha AHCK y)Ke B BlfAe cepHH 
oTo6paHHhlX KaApos; ' 

1') MaCIIITa6HpoBaHHe I'HCTporpaMMbl (BepTHKaJibHOe H ropH30HT3JlbHOe); 

A) 3TaJIOHHpoBaHHe; 

e) u,Hif>posaSI o6pa6oTKa A3HHblx (yJiytJIIIeHHe OAHOpoAHOCTH c noMO~biO 
KOppeKTHPYIO~eii MaTpHU,bl); 

)I() TeCTHpoBaHHe ynpaBJISIIO~eH 3JleKTpoHHKH. . 

,li,JISI paOOTbl c no nOJib30BaTeJIIO npeAOCTaBJISieTCSI MeHIO OKOHHOI'O THna,

COAep)Ka~ee.CJieAyiO~He KOMalfAbl: 

• Preset·· -·npeABapHTeJihHaSI yCTaHOBKa napaMeTpos.•B Ka~oM KOHK

peTHOM npH~eHeHHH lJHCJIO H Ha3BaHHe napaMeTpoB MO)KeT 6b1Th pa3Hb1M B 3a

BHCHMOCTH OT YCJIOBHH 3KCnepHMeHTa. 

• Measurement - pe)KHM H3MepeHHSI, BKJIIOtJiuom;Hii: 

- pe)KHM HaKOnJieHHSI OAHOI'O KaApa AJISI nposepKH paOOTOCnOCOOHOCTH yc

TaHOBKH; . 

- pe)KHM HaKOnJieHHSI cepHH KaApoB C nOCJieAyiOm;eii 3anHCbiO Ha AHCK •. 

Pe)KHM HaKOnJieHHSI cepHH KaApoB MO)KeT 3anycKaTbCSI OTTaHMepa, a TaK)Ke OT 

noporosoro 3HatJeHHSI noKa3aHHH ynpaBJISIIOm;ero AaTtJHKa TeMnepaTyphl HJIH 

AaBJieHHSI. ilpH 3TOM 3aA310TCSI BpeMSI 3KCn03HU,HH OAHOI'O KaApa cepHH H Bpe-
1 . . ' . ' ' . . . . . . 

MeHHaSI nay3a Me~y KaApaMH. [ 5 ]. Pe3y Jib TaTOM pe)KHMa H3MepeHIJSI SIBJISieTCSI 

BbiBOA OAHOMepHOH·I'HCTOI'paMMbl Ha 3Kpau MOHHTOpa .(pHC.3). 

• Look- pe)KHM npocMaTpHBaHHSI, oroopa KaApoB H 3anHCH HJC Ha AHCK B 

BlfAe HOBOH cepHH, eCJIH.3TO HeOOXOAHMO. ilpH 3TOM Bb16HpaeTCSI HMSI lf>aiiJia 

HaKOnJieHHOH cepHH, 3aAaeTCSI HMSI lf>aii.na cepHH OTOOpaHHbiX KaApoB, HOMep 
KaApa, C KOTOporo HatJHeTCSI npocMaTpHBaHHe, HOMep KaApa, KOTOpbiM 3aKaH

lJHBaeTCSI npocMaTpHBaHHe H IIIar npocMaTpHBaHHSI. Bo speMSI npocMaTpHBaHHSI 

Ha 3KpaH BbiBOAHTCSI no TPH KaApa AJISI YAOOCTBa cpasHeHHSI. 

• Calibration - cneu,HaJihHbiH pe)KHM 3TaJIOHHpoBaHHSI. 

• Test - pe)KHM TeCTHposaHHSI ynpaBJISIIO~eH: 3JieKTpoHHKH, BKJIIOtJaiO-
~HH: TeCTbl BP~, .ll..ll. H Hn. · · · 

Ka~blii: KaAp npeACTaBJISieTCSI Ha 3KpaHe B BlfAe OAHOMepHoii rncrporpaM
Mbl AJIHHoii 1024 KaHaJia (och Y- HHTeHCHBHOCTb s Ka~oltl KaHaJie, OCb X..:._ 
H9Mep KaHaJia, a B CJiytiae npHMeHeHHSI 3T':lJIOHHpoBaHHSI AOOaBJISieTCSI KaJIH6-

8 

'. 

PHc.3. BbiBOA OAHOMepnoit nic;TorpaMMbi na 3Kpan u.uemoro M?HHTopa TIK · 

posotJHaSI IIIKaJia (pHc.3). B noJie rncrorpaMMbl eCTh ABa sepTHKaJibHbiX MapKe

pa AJISI BJ,lAeJieHHSI 30Hbl HHTepeca H OAHH ropH30HT3JlbHbiH - AJISI BepTHKaJib

HOI'O MaCIII'ra6HposaHHSI. B yKa3aHHoii 30He HHTepeca BhltJHCJISIIOTCSI MaKcH

MaJihHoe H cpeAHee tJHCJIO co6hiTHH B KaHaJie, cyMMapHoe tJHCJIO co6hiTHii, cpeA

HeKBaApaTHtJHhle oTKJIOHeHHSI tJHCJia co6hiTHH H KOOPAHHaThl, u,eHTP TSI)KeCTH 

nHKa H nOJIYIIIHpHHa Bblpa)KeHHOI'O nHKa Ha nOJiyBbiCOTe •. 

5. llPHMEHEHHE 

YcraHOBKa noAo6Horo THna B HaCTOSI~ee speMSI HCnOJih3yeTCSI B HCM AH 

(r.lJepHoroJIOBKa). B Jia6oparopHb1X yCJIOBHSIX B onHcaHHOH ycraHOBKe · Ha 

CuK -H3JiytJeHHH npH HCnOJih30BaHHH MO~HOCTH Tpy6KH 2,5 KBT npoBeAeHa 
a . . . 

cepHSI 3KCnepHMeHTOB no 3anHCH AHif>paKU,HOHHOI'O KHHO C 3KCn03HU,HeH 0, 1 C H 

1 coT ropSI~eH: Ta6JieTKH. B pa6oTax [6,7] npeACTasJieHhl pe3yJibTaThl CbeMKH 

ropeHHSI nopoiiiKa THTaHa Ha B03AyXe C 3KCn03HU,HeH 1 C, KOTOpble AOKa3biBaiOT 

ycneiiiHoe npHMeHeH:iu!' AaliHoii·ycraH:osicu ·A:n11 AHHa.MHtiecKoii peHTreHorpa

if>HH npou,ecca caMopacnpocipaHSIIO.ItierocSI· sbicoKoTeMnepaTypHoro CHHTe3a, 

··g 



'ITO OTKpbiBaeT HOBble nepcneKTHBbl HCCJieAOBaHHSI $13oOOpa30B'aHHSI B 6hiCT
ponpoTeKaiOW.HX peaK~HSIX. 

ABrophl 6.naroAapSIT IO.r.<I>eAyJioBa, H.ll.BonKoBa, M.H.MHxaiiJioBy, 
A.E.MocKOBCKoro, B.A.BenSIKOBa 3a noMOW.b B pa6oTe. 
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BacHJiheB C.E. H AP· . 
ABToMaTH3HpoBaHHhlii JIHHeiiuhlii AeTeKrop · 
peHTreHOBCKOro H3Jly'leHHSI AJISI HCCJieAOBaHHSI AHHaMHKH 
6b1CTponpoTeKaiOW,HX npo~eCCOB 

P13-93-399 

ilpHBeAeHhl OCHOBHhle napaM:erphl aBTOMaTH3HpoBaHHOH yCTaHOBKH Ha OC
HOBe OAHOMepHOI'O AeTeKTOpa peHTI'eHOBCKOI'O H3Jly'leHHSI, paOOTaiO~ero Ha 
JIHHHH c nK IBM AT. llOApOOHO ODHC3Hbl KOHCTPYK~HSI H npHH~HD AeHCTBHSI 
AeTeKTOpa, 3JieKTpoHHaSI CHCTeMa COOpa H oopaOOTKH AaHHbiX, nporpaMMHOe 
o6ecne11euue . .D:eTeKTop npeAHa3uaqeu AJISI pemcrpa~HH peuTreHOBCKHX y
KBaHTOB B AHana3oHe 3Hepmii 8+20.K3B H no3BOJISieT H3y'laTb crpyKTYPY 
Beru,eCTBa B yCJIOBHSIX BbiCOKHX TeMnepaTyp H AaBJieHHH, a TaK:lKe DOJiy'laTb 
.peHTreHOrpaMMbl pa3JIH'IHbiX AHHaMH'IeCKHX npo~eCCOB. ilpHKJiaAHOe npo
rpaMMHOe o6ecneiJeHHe H MeHIO OKOHHOI'O THna C03AaiOT onpeAeJieHHOe YAOO:.. 
CTBO B paooTe Ha.AaHHOH yCTaHOBKe. 

Pa6oTa BhiDOJIHeua B Jla6opaTopHH BhiCOimx 3Hepmii OH.siH. 

llpenpHHT Q(h.eAHHeHHOI'O HHCTHl)'Ta IIAepHbiX HCtneAOBllHHii. ,lzy6Ha, 1993 

llepeBOA aBTOpoB 

Vasiliev S.E. et al. . 
Automatic Linear X-Ray Detector for Investigation 
of the Dynamics of the Fast.Processes 

P13-93-399 

The basic parameters of the automatic installation based on the one
dimensiomil X -ray detector on-line IBM PC AT are presented. The detector's 
construction and principle of operation, electroniCs system of data gathering and 
processing and software are described. The detector is used to detect X
radiation at the range from 8 to 20 ke V and to study a substance structure at the 
conditions of high temperatures and pressures and to receive . the 
roentgenograms of different dynamic processes. Application of software and 
window's menu provides maintainability. 

The investigation has been performed at the Laboratory of High Energies, 
JINR. . 
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