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BBE,QEIH1E 

CpeA~ Ha~6onee KpynH~X MBTOA~4BCKMX AOCT~meHM~ $~3~K~ BWCOKMX 
3Hepr~~, HrpaiOIJll-1>< eamHyiO pOJlb B C03AaH!-H1 HOBbiX 3$$BKT~BHbiX ~ 

6eaonaCH~X MBTOAOB MBAI-1~HHCKO~ AHarHOCTMKH, e HCCilBAOBaHHH MHKpo
CTpyKTYPbl 6HOIIOrH4BCKHX 06"beKTOB, HB06XOAHMO BbiABil~Tb KOOPAMHaT

HWB ABTBKTOPW HOHH3MPYIOIJlHX H3IIY4BHHA - MHOroripOBOJ104HWe nponop
~HOHaJlbH~e KaMepw /MnK/. npH npOBBABH~H MBAHK0-6~0I10rH4BCKHX 

11CCI1BAOBaH~A TaKI1B_ABTBKTOpW I-1MBIOT CYIJlBCTBBHHWB npe~MYIJlBCTBa 

/no cpaBHBHMIO C TpaAM~MOHHWMM/: a/ BWCOKyiO 4YBCTBMTBilbHOCTb,XO
powee npOCTpaHCTBBHHOB paapeWeHMe M 6~CTpOAB~CTB~B,4TO n03BOJl~BT 
Ha ABa-TpM nop~AKa CH~3MTb A03y 06Jly4eHMH; 6/ nony4BHMB MH!j>OpMa

~~M e YA06HoM AIIH eaaMMOAe~CTB~H c 38M BMAe,o6pa6oTKY AaHHbiX no 

pa3JlM4HWM KpMTBpMHM M npeACTasneHMB pe3yJlbTaTOB Ha ~BBTHWX ~Jl~ 

4epHo-6enbiX AMCnneHx/ 1 +5/. BoaMomHOCTb nony4eH~H MMnynbca sanyc-

Ka 11 C4MTWBaH~R ABYX KOOPAMHaT C OAHO~ HnK n03BOilRIOT ycneWHO MC
nOJlb30BaTb ~x AilR per·wcTpa!.IMM peHTreHOBCI<oro ~any4eHM~. B !Sonb
w~HcTee cny4aee HnK MMBIOT co6cTeeHHOe npocTpaHCTBBHHOe paapewe

HMe OKOJlO 1 MM, BpeMeHHOB paapeweH~e -100 kc ~ 6wCTPOAB~CTB~e 
-10 5 + 106 co6./c. 

C4HT~eaHMe M o6pa6oTKa MH!j>OpMa~MM npOI13DOAnTcn c noMOI!lbiO xo
powo pa3BMTWX B pa3JlM4HWX na6opaTOpi1RX perMCTPHPYIOIJl~X CHCTeM, 
pa6oTaiOllii1X Ha JlMHMH C 38M 11Jll1 aBTOHOMHO. 60J1bW06 DHMMaHMe YAenn
eTCH CMCTeMaM BM3yaJlM3a!.IMI1 11H¢OpMB~f.1M, HOIKHO npBACTaBMTb, 4TO 
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MnK COCT<)MT Kal< 6bl 113 60JlbWOrO 4MCI1B 11 COT 11 C 06llii1M KOI1M4BCTBOM, 

Hanpi-1Mep, 256x256. 3TO 03Ha4aeT, 4TO A!l!l aan11CM MH!j>OpMa!.IMM C Ae
TBKTOpa Heo6xOAHMO 11MeT b 6biCTPOAe~cTDYIOUJYIO naMHTb o61>eMOM -64 TbiC. 
cnoe. 11 Hao6pameHI1e", I<OTopoe Tpe6yeTCR nony4MTb nocne o6pa6oTKI-1 i 

' MHQ>OpMa!.ll11-1 B 3BH, AOJ1mHO COABPM<BTb TaKOB me 4MCIIO paapewaeMbiX 
3JleMBHTOB. 0HO npeACTaBJlHBTCR Ha TB!leBI13110HHW~ A11CnneA, rAe Ka>K-

AbiA 3JlBMBHT MOmeT 1-1MBTb ABCflTI<M MilM COTHI-1 !.IBBTOBbiX rpa,qa!.IMA. 
TaKMM o6pasat4, HnK MOM<HO paccMaTp~~teaTb KaK sneKTpOHHbl~ aHa

nor peHTreHOBCKO~ nneHKI1. YcM!l~HMM KonneKTMBOB pa3HWX na6opaTo

PM~ C03~aiOTCR aBTOMaTM3MpOBaHHWB peHTreHOBCKMB ABTBKTOpW Ha oc
HOBB HnK AJ1H CTpyKTypHWX MCCilBAOBaHMA, MBAM!.IMHCKO~ AMarHOCTMKM, 
paAMOaCTpOHOMMH H T.n. 

PEHTrEHOBCKAft ,QH$PAKTOHETPMH 

PeHTreHOBCKOe 113IlY4BHMB B AHanasoHe 3HeprMA OT 5 AO 20 K3B 

wwpoKo wcnonbayeTCR AIIR cTpyKTypHwx MCCJ1BAOBaHM~. AI-1Q>pDKUI-10HHaH 
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KapTMHa, RBJlHIOUjaHCH CJlBACTBHBM ynpyroro paCCBRHMR peHTreHOBCK11X 
I1Y4BH Ha 3JlBKTpOHHbiX 060J104KaX aTOMOB B ynop.RA04BHHbiX CTpyKTy
pax, no3B0Jl~BT nony4HTb pacnpeAeJ1eHHB 3JlBKTpOHHO~ nnOTHOCTH. 
3Ta MeTOAvtKa WHPOKO vtCnOilb3yeTC.R A11R vt3y4eHMfl 6MOJlOrM4BCKHX 
o6"beKTOB OT aTOM3pHbiX CTpyi<Typ MOJlBKYJl 6enKOB AD MOJleKyJl.RpHO~ 
opraHH3a!.IMH a MWWe4HWX BOJlOKHaX. HcnOJ1b30BaHvte MnK BMBCTO peHT
reHOBCKOH nneHKM HJlvt He60J1bWMX CKaHMPY~lliVIX C4BT4HKOB n03BO~.RBT 

npvtMepHO Ha ,qea nopRAKa COKpaTHTb BpeMR nony4eHMR vtH!j>OpMa~Mvt 

o MoneKynHpHoA cTpyKType. Ann wccneAOBaHH~ 6enKoe~x MOHOKPMCTan
nos C nepvto,qaMM peweTKH -100 ~ Heo6XOAHMO aaperHCTpl1pOBaTb He
CKOJlbKO COT TWCfl4 OTpa>KeHHA. npvt 3TOM B OAHOM nOJlO>KBHHH KpHCTan
na B03HMKaeT 60JlbWOB KOJ1M4BCTBO A11~parvtpOBaHH~X ny4KOB. napan
JlBJlbHaR perHCTpat.~H.R sceA Avt¢paK4HOHHO~ KapTMH~ c noMo~biO MnK 

CYUIBCTBBHHO yCKOpfleT C"bBMKy. 
· OcHOBHwe Tpe6oeaHvt.R K napaMeTpaM peHTreHOBCKoro ABTeKTopa 

A11H peri1CTpa!.IHM ABYMBPHOA AH$paK!.IMOHHO~ KapTHHW MOHOKpHCTaJlJlOB 
MaKpoAoneKyJl MO>KHO c!j>OpMynvtpoeaTb CilBAYIO~MM o6pa30M: 1/ AOCTa
T04HOe yrnoaoe paspeweHHe AJlR pa3ABJ1bHOi1 perHcTpat.~HM pe¢neKcos 
OT Kp~CTaJlJlOB C 60JlbWHM nepMOAOM peweTKM; 2/ OAHOBpeMBHHaR pe

ri1CTpa~Hfl BCBX OTpa>KeHHH; 3/ BWCOKaR H OAHOPOAHaR no nJlOIJlaAM 
3¢¢eKn1BHOCTb perMCTP81.1HM H3Jly4eH1>1R; 4/ BbiCOKOe 6biCTPOAB~CTBHe; 
5/ YAOBJlBTBOpMTBJlbHOe 3HepreTM4BCKOB paapeweHHB AIIR OTCB4KH ~a
Ha; 6/ HH3KH~ ypOBBHb C06CTBeHHOrO cj>OHa AeTeKTOpa; 7/ OTHOCH
TeJlbHaR npOCTOTa, HaAe>KHOCTb, npHBMJleMaR CTOHMOCTb/6,20/,8 Ha

CTORlliBB BpBMR 11CCI1BAY~TCR 4BTblpe THna KOOPAHHaTH~X AH~paKTOMeT
poa: 1/ c nnocKoA HnK; 2/ c HnK co c¢epw4ecKMM APeAQ>oewM npoMe
myTKoM; 3/ C !.IMJ1MHAPH4eCKHM M03aH4HWM ABTeKTOpoM/7/; 4/ CO C4HH
TMJ1JlRI.IHOHH~M ABTBKTOpOM TeneBM3MOHHOrO TMna/8/, 

BamHeAwee npeHMYlliBCTBO KOOPAHHaTH~X Avt¢paKTOMeTpoa c nnocKo~ 
MnK - rvt6KOCTb,T.e. B03MO>KHOCTb eapbl1pOBaHMfl B TY I-111M HHYIO CTQ
pOHY BeJ1vt4HH~ yrnoeoro pa3peweHHR nyTeM H3MBHBHHR paCCTORHMR OT 
o6pC\_34a AO ABTBKTOpa. OcHOBHO~ HBAOCTaTOK - YXYAWeHHB yrnosoro 
paapeweHHR npvt KOCOM naAeHvtH AM!I>parHposaHH~x ny4KOB. Avt¢paKTo
MeTp~ BToporo 11 TpeTbero nmos ceo6oAH~ oT :nora HBAOCTaTKa, HO 

HMe~T Q>I1KCMPOBaHHOB yrJlOBOB pa3peWBHHe . .Qvt!j>paKTOMBTPW CO C4HH
THI1Jlfl4HOHH~M AeTBKTOpOM MMeiOT HBCTa6MJlbHOCTH 80 BpeMeHH, npvtcy

lliHB aHanorOB~M CMCTeMaM. 
6 Ta6Jlvti.IB npvtBBABH~ OCHOBH~e xapaKTepMCTMKM TpeX AMQ>paKTOMeT

poa Ha OCHOBe nJlOCKHX MnK, C nOMOlllbiO KOTOpbiX MCCIIBAYIOTCR 6eJlKO
B~e MOHOKpi>'ICTann~ H yme AOCTMI-HYTO yCKOpeHvte 3KCnepvtMeHTa 6onee 
4BM Ha nopRAOK. nnocKaR MnK COCTOMT 1-13 aHOAHO~ nnOCKOCTM, noMe

~eHHO~ MB>KAY ABYM.R KaTOAH~MI1. illar HaMOTKM aHOAHOH nJlOCKOCTH -
2 MM, KaTOAHOH - 1 +2 MM. PaCCTO.RHHe MBlKAY aHOAHOH H KaTOAHbiMM 
nJlOCKOCTRMVI - 4+8 MM. 8 KaTOAH~X nJlOCKOCT.RX HMTH HaMOTaHW B3aMM~ 

HO-nepneHAMKYilRp'Ho, 4TO n03BOJl.ReT perHCTpvtpOBaTb ABe KOOPAHHaTbl 
no HaBeABHHOMy sa pRAY. nepe.qHRR KaTOAHaR nnocKOCTb MO>KeT 6b1Tb 
3aMeHeHa BXOAH~M OKHOM 113 6epMJ1Jlvt~, HO npM 3TOM CHMmaeTCR 3¢¢eK
TI-1BHOCT b AeTeKTopa. 3Toro Mt5mt·fC5'- J-i36e>Kai" b ,-·eciiw ... sxqAHOe oKHo A 
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XapaKTepHCTHKH ~/9/ 

I . llno~agb perHcTpHpyeMoH 
MilK AHilJpaKIJ;HOHHOH 
KapTHHbl /MM2/ 300x270 

2, tiHCJIO ::lJleMeHTOB l1pOCT
paHCTBeHHOro paspemeHHll 
AH¢paKu;:Houuoii I<apTHHbJ 

3. OobeM onepaTHBHoii 
naMltTH 3BM, HCI10Jlb3ye
Mb~ gnH nony~eHHR 
gH¢pai<I~HOHHOH I<apTHHbl 

256xl28 

/16 pasp.cnoB/ 32K 

4, 3¢¢eKTHBHOCTb perHCTpaiJ;HH 
CuKa-H3ny~eHHR /%/ 50 

5. CpegueK:aagpaTH~Hoe OTI<no
nenHe OTHOCHTellbHOH 
3cPcPeKTHBHOCTH I<aHaTIOB 
/%/ 2 

6. CKopocTb cqeTa npu noTepnx 
ue 6onee 25% /HMn./c/ 60000 

7, MeTOA C~HTb!BaHHll HHclJOpMa
IJ;HH c MilK 

8. Cpegnee Konu~ecTBO 
H3MepneMbiX gHilJpaKIJ;HOHHblX 
OTp~eHHH B ~aC /oT KpH
CTaTina C nepHOAOM 
pemeTKH-100 'A/ 

J13 

700 

Taom;:u;a 

APrYc/10/ KAP J(-3/11/ 

250x250 350x320 

J28xl28 250x200 

16K 64JC 

60 70 

4+6 4+6 

300000 250000 

1\HcPPOBOH J13 

700 2000* 

*J(nn nerreMornooHHa I a= 93 R.; b= 38,4 'A; c= 52,4 'A/. 

BblnOJlHHTb 1-13 MeTannH3HpoaaHHoro Mai1napa, pacnonomeHHoro Ha pac
CTOHHHH 1 +2 MM oT KaTOAHOI-1 nnocKoc TH K1 I p1-1c. 1 I I 12/ .nnoct<ocTH A 
H K 1 o6pa3yiOT KOHBepCHOHHbiM AP8H¢lOBbiM npoMe>KyTOK, KOTOPbiM yae-
11H4HBaeT 3¢l¢leKTI-1BHOCTb AeTeKTOpa 1-1 npaKTH4eCKI-1 He BHOCHT AOnon
HI1TeJlbHOH norpewHocTH np11 perHcTpa~I1H HaKJlOHHbiX ny4ei1. MnK npo

AYBaiOT raaoeoi1 cMeCbiO 90% Xe + 1 0% GH4 (CO2). 
,l\JlH C4HT~~aHHR 11H¢l0pMa~HH npHMeHRIOT ~11¢lpOBWe 1-1 aHanoroawe Me

TOAW• 8 nepBOM CJly4ae CHrHaJl C Ka>KAOM HI1TI1 laHOAHOM HJlH KBTOA
HOM/ YCHJlHBaeTCR, AHCKPHMHHHpyeTC~ H peri1CTpl1pyeTCR B 3JleMeHTe 
naMHTI-1. Cne~HanbHWA npo~eccop onpeAenHeT KOOPAHHaTw X H Y. He-
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AOCTaT•OK. MeTOAa - 60JlbWOe 411C110 

113Mepi1TeJlbHbiX KaHaJlOB 11 He06XOAI1-
MOCTb T~aTeJl~HOro BWpaBHHBaHI1R 
YCHJleHI1R H YPOBHR AHCKpHMI1Ha~I1H 
BCeX KaHaJlOB, ,l\OCT011HCTBO - Bbi

COKOe 6wCTPOAeMCTBHe AeTeKTOpa. 
npH aHanorOBOM C4HTWBa~HH HH¢op
Ma~HH 06bi4HO npi1MeHRIOT 3JleKTpO
MarHHTH~e Jli1HI1H 3a~ep>KKH ln31, yc
TaHOBJleHHble Ha KaTOAHbiX nnOCKO
CTRX, KoopAI1HaT~ co6wTHR X 11 Y 
nponop~HOHaJlbHW BpeMeHH~M HHTep
sanaM, o6paaoaaHH~M cHrHanoM c 
aHOAHOM nnOCKOCTI1 H C COOTBeTcT
ByiO~HX n3. norOHHaR 3aAep>KKa n3 -
OT 1,5 AD 10 HC/MM. BpeMeHHble 
11HTepsanw H3MepRIOTCR ~11¢pOBWMI1 

MeTOAaMH Ha 4aCTOTaX B HeCKOJlbKO 
COT Mer a rep~. HeAOCTaTOK MeTOAa - orpaHI14eHHOe 6btCTpOAei1CTBI1e, 
,l\OCTOHHCTBO - BbiCOKaR HaAe>KHOCTb 1-1 CpaBHHTeJlbHO HeBbiCOKafl CTOI1-
MOCTb, onpeAeJlHeMwe He60JlbWI1M 4HCJ10M KaHaJlOB perHCTpa~I1H. npocT
paHCTBeHHOe paapeweH~-te, pean11ayeMoe AJlfl o6o11x MeTOAOB C411Tb1Ba
HHR, COCTaBnReT 1+2 MM. 

¢yHK~HOHaJlbHaR CXeMa peHTreHOBCKOrO Al1¢paKTOMeTpa Ha OCHOBe 
MnK MomeT 6~Tb paccMoTpeHa Ha np~-tMepe AH¢paKTOMeTpa KAP.Q-3 
I p11c. 21 I 11/. HH¢opMa~HH c KaMepbl c4~-tTbiBaeTcR c noMo~biO. n3, c~-t rHa
JlW YCHJ111BaiOTCR H aHa11H311pyiOTCfl COOTBeTCTBYIO~ei1 annapaTypoA. 3a
TeM ocy~ecTBJlfliOTCfl npeo6paaosaHI1e epeMeHHWX HHTepeanos co6wTHfl 

B KOOPAI1HaTbl X H Y, CTaTHCTH4eCKOe paapaBHHBaHHe nocTynaiO~eA HH
¢0PM.a~HH, npeABapHTeJlbHaH o6pa60TKa no 3aAaHHbiM KpHTepHflM H ne
peAa4a B 38M no 11HKpeMeHTHOMy KaHany, 38M C Ha6opOM BHeWHHX 
YCTpOMCTB npOI13BOAI1T npHeM, o6pa60TKy H aanOMI1HaHHe 11H¢0pMa~HI-1, 
ynpasnReT roHHOMeTpoM, a TaKme pean1-1ayeT npeACTasneHHe AH¢paK
~HOHHoA KapTHHbl Ha TB-AI1CnneA. MaTeMaTI14eCKoe o6ecne4eHI1e noaeo
nReT B peanbHOM MaCWTa6e BpeMeHI-1 npOH3B0AHTb B~4HCJleHHfl HHTeH
CI-1BHOCTei1 11 3anOMHHaHHe 11X MaCCHBa Ha BHeWHeM HOCHTeJle HH¢JOpMa
~HH. 0HO TaK>Ke COAep>KHT nporpaMMW ynpasneH~R annapaTypoi1, KOHT
pOJlfl nocTynaiO~HX AaHH~X 11 IOCTHpOBK11 KPHCTa1111a. T8-AHCnnei1 cy
~eCTBeHHO o6ner4aeT npo~eAYPY IOCT"!pOBKH, T.K. AaeT B03MO>KHOCTb 
onepaTHBHO OT06pamaTb 6~CTpO MeHHIO~YIOCfl KapTHHY /nonyTOHciByiO HJlH 
~BeTHyiO/, 

PeHTreHOBCKHM AeTeKTOp AP.Q-1 
112

•
13

: C03AaHHbiM B nB3 01-UlH AJlH AH¢J
paKTOMeTpa KAP.Q-3,HMeeT cpaBHI1Te1lbHO 6onbwoA 4yBCTBHTenbHwi1 paa

Mep 11 o6naAaeT BbiCOKoA 3¢l¢leKTHBHOCTbiO perHCTpa~HI1 CuKa11311Y4eHHH -
70%.norOHHaR 3aAep>KKa n3 COCTaBnReT 1,4 HCIMM.06~ee 4HC110 3JleMeH
TOB npOCTpaHCTBeHHOro pa3peweHI1R AH¢paK~HOHHOM KapTI1Hbl geTeKTOpa -
50 TbiC. Ha pHc.3 npeACTasneHa A11¢paK~HOHHaH K'apTHHa KP11CTanna 
nerreMor no6HHa, nony4eHHaH c noMo~biO KAP.Q- 3 . .l\11¢paKTOMeTp MA.£V9 ,14,15/, 
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MOHOXPOMATOP 

X·Y 

OPOL\ECCOP 

38M CM-2 

fl& I( 

14HKPEMEHTHbl14 
KAHAII 

PHc.2 

coaAaHH~H e KanH~OpHHHCKOM YHHBep
CHTeTe /CWA/, HMeeT aHanorH4HY~ 
CTpyKTypy, OAHaKO norOHHaH 3aAep~
Ka n3 B MnK - OKOflO 7 HC/MM /cyM
MapHoe epeMH 3aAep~KH -2 MKC/, 
4TO orpaHH4HBaeT 6~CTPOAeHCTBMe 
AeTeKTopa. Ha 3TOM AH~paKTOMeTpe 
npoH3BeAeH nonH~H Ha6op HHTerpanb
H~x MHTeHCHBHOCTeH HeCKOflbKMX 6en
KOB H paCWM~pOBaHa MX CTpyKTypa. 
AnH AM~oaKToMeTpa APrYC/10/ e H~~ 
CO AH CCCP C03AaH peHTreHOBCKMH 
AeTeKTop AEA-2 c ~M~poe~M c~eMoM 
MH~pMa~HM/16~CyMMapHOe 4MCflO pe
rMCTpMpy~~MX KaHanoe - 256. Ae
TeKTop 3TOrO TMna o6naAaeT flY4WMM 
epeMeHH~M paapeweHMeM /-100 He/ 
M 6onee B~COKMM 6~CTPOAeHCTBMeM, 
OAHaKO MMeeT MeHbWee 4MCfl0 3fleMeH
TOB pa3peweHMH AM~paK4MOHHOH Kap-
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THH~ - 16 T~c. B~coKoe epeMeHHOe 
pa3peweHHe AeTeKTOpa n03BOflHeT HC
nOflb30BaTb ero AflR pa60T~ C CHH
XpOTpOHHbiM H3ny4eHHeM I 17 I. 

KaK OTMe4anocb, cy~ecTBeHHbiM 

HeAOCTaTKOM AH~paKTOMeTpOB C nnoc
KOH MnK ABnAeTcA YXYAWeHHe npocT
paHcTBeHHoro paapeweHHA npH Ha
KflOHHOM naAeHHH peHTreHOBCKHX ny-
4eH. Bo3HMKa~aA AOnonHHTenbHaH 
HeonpeAeneHHOCTb B KOOPAHHaTe -

nponop~MoHanbHa d·~e. rAe d - Ton~HHa ~eTeKTopa. 3Ta npo6neMa 
MO~eT 6~Tb peweHa C nOMO~b~ nnOCKHX MnK, noMe~eHHbiX BOKpyr KpH
CTanna TaK, 4T06bi Cy~eCTBeHHO yMeHbWHTb yrflbl naAeHHA KOCbiX ny-
4eH8. npH 3TOM yMeHbWeHHe TeneCHOrO yrna /AflH OAHOrO AeTeKTO
pa/ MO~eT 6b1Tb CKOMneHCHpOBaHO nyTeM npMMeHeHHH HeCKOflbKHX Ka
MepiW~B APYrOM cny4ae nepeA nnocKoH MnK noMe~a~T c~epH4eCKHH 
APeH~OB~H npoMe*yTOK, B KOTOPOM CHflOBble flMHHH nOflH COBnaAa~T 
C HanpaeneHHeM naAa~~HX fly4eH /pMc.4j/19I.C4HTb1BaHHe MH~OpMa4HH 
OCy~eCTBflHeTCH C KaTOAOB KaMepbl ~H~POBbiM MeTOAOM. 4yBCTBHTenb
HaA nno~aAb AeTeKTopa 500x500 MM2, npocTpaHCTBeHHOe paapeweHMe 
flY4We 1 MM. Ha OCHOBe TaKOrO AeTeKTOpa pa3pa60TaH AH~paKTOMeTp 
MAPK-3 1 ~/, HaXOAH~HHCH Ha 3Tane MeTOAH4eCKOH OTflaAKM. AocTOHHCT
eo AH~paKTOMeTpa - BbiCOKOe npOCTpaHCTBeHHOe pa3peweHHe npH HOp
MaflbHOM H KOCOM naAeHMH ny4eH. 06~ee 4HCflO 3fleMeHTOB AH~paK4HOH 

HOH KapTHH~ - 480x240, 6biCTPOAeHCTBHe - 370000 MMn/c. HeAOCTaT
KH - ~HKCMpOBaHHOe yrnoeoe pa3peweHHe, CflO~HOCTb KOHCTPYK4HH, 
Cepbe3H~e TPYAHOCTH B OTflaAKe AeTeKTOpa. 

WMpoKoe pacnpocTpaHeHHe e peHTreHOBCKHX AM~paKTOMeTpax AflH 
Manoyrnoe~x HccneAOBaHHH nonHKPMCTannoe nony4MnH nHHeHH~e npo
nop4HOHanbH~e C4eT4HKH /nnC/, M3MepH~~He HHTeHCHBHOCTb H yrno
BOe pacnpeAefleHHe peHTreHOBCKHX ny4eH Ha yrn~ MeHbWe 5°.H3y4ae
M~e 06~eKT~ C pa3MepOM AO 2000 ~ H 6onee He HMe~T, KaK B KpH
CTannax, B~COKOH CTeneHH ynopHA04eHHOCTH . npHMepOM MOryT cny
*HTb MaKpOMOfleKyflbl, 6MOflOrH4eCKHe CTpyKTYPbl C 60flbWHMH nepHOAa
MH, aHanOrH4H~e M~We4Hb1M TKaHAM, H T.n.I21/.Heo6XOAHMOCTb H3Me
peHHH OAHOH KOOPAHHaTbl noaaonHeT cy~ecTBeHHO ynpoCTMTb H YAewe
BHTb AeTeKTOp, cpaBHMTeflbHO nerKo nony4HTb BbiCOKOe 6~CTPOAeHCT
BHe H xopowee npocTpaHCTBeHHOe paapeweHHe. Hcnonb30BaHMe nne 
B ManoyrflOB~X AH~paKTOMeTpax YCKOpHeT AH~paK4HOHH~H 3KCnepHMeHT 
6onee 4eM Ha 2 nopHAKa. npHMeHH~T TPM THna nnC: a/ C pe3HCTMB
HOH aHOAHOH HHTb~, n03BOflR~~eH no BpeMeHH HapacTaHMH ~POHTa CMr
Hana onpeAeflHTb KOOPAHHaTy1 24/;6/ C KaTOAOM, BblnOnHeHHbiM B BHAe 
n3 AflA C~eMa HH~OpMa4MM CO C4eT4HKa MeTOAOM KOAHPOBaHHA BpeMeH
H~X HHTepeano~M/;e/ B BHAe MnK, HCnOflb3yeMOH B Ka4eCTBe OAHO
MepHOrO C4eT4HKa C perHCTpHpy~MM TpaKTOM Ha Ka*AOH aHOAHOH npo
B0fl04Kell6,2V. nocneAHHH THn AeTeKTOpa - HaH6onee 6biCTPOAeHCT-
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PHc.5 

By~~~H, HO Tpe6yeT 3Ha4~TenbHOrO KOfl~4eCTBa perHCTp~py~~eH 3fleKT
POH~K~. noaTOMy ero npHMeHeHHe onpaBAaHO np~ B~COKHX 3arpy3Kax. 

BoaMomHOCTb aneKTpOHHoro cTpo6HposaH~R ~H$OpMa4HH B C04eTa
H~~ C B~COK~M 6~CTPOAeHCTBHeM nnC AaeT B03MOmHOCTb npHMeHRTb HX 
AnR HCCneAOBaH~H AHHaM~K~ CTpyKTYPH~X npespa~eHHH 6~onor~4eCK~X 
06oeKTOB. 3Ta MeTOA~Ka 3$$eKTHBHa npH HCnOflb30BaH~H C~HXPOTpOH
HOrO ~3ny4eH~R, n03BOflR~ero Cy~eCTBeHHO ysen~4HTb ~HTeHC~BHOCTb. 
KaK noKaaaHo B pa6oTe/22~AeTeKTop AOnmeH YAOBneTBOPRTb cneAY~
~HM Tpe6osaH~RM: cKopocTb C4eTa 5+10 Mr4, npocTpaHCTBeHHoe paa
peweH~e -0,5 MM, Afl~TenbHOCTb CoeMK~ 11 KaApa" -1 MC. ABTOpaM~ 
paapa6oTaHa MnK paaMepoM 100x100 MM2, aHOAHaR nnocKOCTb HaMOTaHa 
C waroM 1 MM. K KamAOH H3 96 aHOAH~X npOBOfl04eK nOACOeAHHeH 
C4eT4HK C 6~CTPOAeHCTB~eM AO 6 Mr4 /p~c.5/. nocne OKOH4aH~R Bpe
MeH~ 3KCn03~4~~ KaApa COAepm~MOe C4eT4HKOB nepen~C~BaeTCR B na
MRTb eMKOCTb~ 32Kx16 6HT. npeAnonaraeTCR ysen~4~Tb 4HCfl0 KaHa
nOB AeTeKTopa AO 200 npH ware 0,5 MM. 

PEHTrEHOBCKAR PAAHOrPA$HR 

CBOHCTBO peHTreHOBCK~x ny4eH ceneKT~BHO norno~aTbCR B cpeAe 
C pa3flH4HOH nnOTHOCTb~ WHpOKO ~CnOflb3yeTCR B paA~OflOrH~ AnR no
ny4eHHR peHTreHorpa$H4ecKoro H306pameH~R /peHTreHoBcKaR AHarHo
cT~Ka, KOMnb~TepHaR TOMOrpa$~R H T.n./. 3Hepr~R ~3ny4eH~R B~6H
paeTCR B A~anaaoHe 20+50 KaB. HcT04H~KaM~ cnymaT peHTreHOBCK~e 
Tpy6KH H paAHOHyKn~A~· B nocneAHHe roA~ Ha4aT~ ~ccneAOBaH~R c 
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HCnOnb30BaHHeM C~HXpOTpOHHOro 
~3ny4eH~R. B 6onbw~HCTBe cny4aes 
AnR nony4eH~R ~3o6pameHHR np~Me
HReTcR peHTreHOBCKaR nneHKa,KO
TOpaR o6naAaeT B~COKHM npOCTpaH
CTBeHH~M pa3peWeHHeM, He HaKna
A~BaeT orpaH~4eHHH Ha ~HTeHC~B
HOCTb ny4Ka ~ HMeeT HeB~COKy~ 
CTO~MOCTb. OcHOBHOH ee HeAOCTa
TOK - HH3KaR 4YBCTBHTenbHOCTb. 
np~MeHeH~e MnK no3BOnReT Ha ABa 
nOpRAKa yny4W~Tb 4YBCTBHTenb
HOCTb ~ aBTOMaT~3~pOBaTb np04eAy-

PHc.6 py HCCneAOBaH~H/23+25~npocTpaHCT-
BeHHOe paapeweH~e MnK orpaH~4~

saeTcR npo6erOM $0T03fleKTpOHOB ~ COOTBeTCTByeT -1 MM B Xe np~ 
aTMOc$epHOM AaBneHHH IAnR 40 K3B/. Ysen~4eH~e AaBneH~R yny4wa
eT 3$¢eKT~BHOCTb H npOCTpaHCTBeHHOe paapeweH~e. 

B pa6oTe/26/HccneAOBanacb ABYXKOOPAHHaTHaR MnK paaMepoM 
200x200 MM2, aanonHeHHaR Xe+30% H3o6yTaHa. War HaMOTKH aHOAH~x 
H KaTOAH~X npOBOfl04eK - 2 MM. HH$OpMa4~R C4~T~BanaCb C nOMO~b~ 
n3 c noroHHOH aaAepmKOH 2,5 Hc/MM. Hao6pameH~e nony4anocb s s~
Ae MaTp~4~ 128x128 aneMeHTOB /paaMep aneMeHTa 1 ,5x1,5 MM2/. Ha 
PHC.6 noKa3aHo ~ao6pameH~e aanRCTbR pyK~ 4enoseKa, nony4eHHoe 
Ha 3TOH ycTaHOBKe c noMO~b~ EuKa H3ny4eHHR /41,5 K3B/. 6~cTpo
AeHCTB~e - oKono 100 Kr4. BpeMR aKcno3~4~H - 4 MHH. ABTop~ co-
6~pa~TCR yny4W~Tb paapeweH~e AO 0,5 MM ~ ysen~4~Tb 6~CTPOAeHCT
BHe. CneAyeT OTMeTHTb, 4TO orpaHH4eHHoe 6~CTPOAeHCTB~e MnK 
/-1Wr4/ RBnReTCR OCHOBH~M CAepmHBa~~HM $aKTOPOM 3T~X AeTeKTO
poB B o6nacT~ peHTreHOBCKOH paAHOrpa$HH. noaTOMy Aena~TCR no
n~TKH np~MeH~Tb CKaH~py~~~e flHHeHH~e n03~4~0HH0-4YBCTB~TeflbH~e 

AeTeKTop~ /KpHcTannH4eCKHe ~n~ raaos~e/, aHanor~4H~e onHcaHH~M 
B pa6oTe/22f.3TO n03BOfl~T COKpaT~Tb BpeMR 3KCn03H4~H B 30+50 pa3. 

RAEPHAR MEAHUHHA 

nony4eH~e H306pameH~R pacnpeAeneH~R HYKflHAa B 06oeKTe WHpOKO 
np~MeHR~T B MeA~4~HCKOH A~arHOCTHKe. na4~eHTY BBOART npenapaT 
c raMMa-aKTHBH~MH aneMeHTaMH ~ no ero pacnpeAeneHH~ B cTaT~Ke 
~n~ A~HaM~Ke ~ccneAy~T COCTORHHe OpraHOB. 3$$eKTHBHOCTb per~CT
pa4~H ~3ny4eHHR, npOCTpaHCTBeHHOe paapeweH~e ~ 6~CTpOAeHCTBHe -
OCHOBH~e napaMeTp~, KOTOp~e He06XOAHMO OnT~M~3HpOBaTb, 4T06~ 
yMeHbW~Tb A03y, nony4aeMy~ na4HeHTOM. W~poKo HcnonbayeM~e raMMa
KaMep~ Ha OCHOBe KpHCTannoBNal o6naAa~T B~COKOH 3$$eKTHBHOCTb~ 

perHCTpa4~H raMMa-~3ny4eHHR, HO HMe~T H~3KOe npOCTpaHCTBeHHOe 
paapeweHHe /-10 MM/ ~ HeAOCTaT04HO B~COKOe 6~CTPOAeHCTBHe. 
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PHc.7. 

PHc.8 

B RAepHOH MeAH4HHe samHoe 
MeCTO 3aHHMaeT AHarHOCTH
Ka aa6onesaHHH cepA4a.AnR 
3THX 4eneH paapa6aT~Ba~T 
HOB~e npH6op~; nony4eH~ 

KOpOTKOmHBY~He H30TOn~ 

C 3HeprHeH H3ny4eHHR 
60770 K3B: Ta-178,Ir..:..191m 
Tl.,...rol H AP .I 'Z7 I. B PRAe 
na6opaTOpHH C03Aa~T AnR 
3THX 4eneH AeTeKTop~,o6-
naAa~~He xopowHM npocTpaH
CTBeHH~M H BpeMeHH~M paa
peweHHeM. 

B nB3 OH~H paapa6aT~
saeTcR raMMa-KaMepa Ha 
OCHOBe MnK, aanonHeHHOH 
KCeHOHOM noA AasneHHeM 
AO 10 aTM/28.291. CxeMaTH-
4eCKH AeTeKTOp noKaaaH 
Ha pHc.7. MnK C ABYMR 
APeH~OB~MH npoMemyTKaMH 
noMe~eHa a repMeTH4H~H 

6oKc. AnR o6ecne4eHHR Me
xaHH4eCKOH np04HOCTH HC
nonb3yeTCR cTanbHOH ~naHe4 
~K, RBnR~~HHCR OAHOBpeMeH
HO KonnHMaTopoM. KonnHMa
Top HMeeT reKcaroHanbHY~ 

CTpyKTypy; OTBepCTHR AHa
MeTpOM 2 MM pacnonomeH~ 
c waroM 2,5 MM. PaccTORHHe 
MemAY APeH~OB~MH 3neKTpo
AaMH B H C - 80 MM, Me*AY 

KaTOAH~MH nnocKOCTRMH - 12 MM. AHOAHaR nnocKOCTb A HaMoTaHa c 
waroM 2 MM, KaTOAH~e - c waroM 1 MM. CbeM HH~OpMa4HH ocy~ecTBnR
eTCR c noMO~b~ n3 c noroHHOH aaAepmKOH -1 HC/MM. AeTeKTop aanon
HReTcR raaosoH cMecb~ Xe+10% MeTaHa. OcHOBH~e napaMeTp~: 4yB
CTBHTenbHaR nno~aAb- 280x280 MM 2, C06CTBeHHaR 3~eKTHBHOCTb 
perHCTpa4HH raMMa-H3ny4eHHR C 3HeprHeH 70 K38 - 60%, npOCTpaHCT
BeHHOe paapeweHHe- 1,8 MM, 6~CTPOAeHCTBHe- 3·10 5co6./c. Pa6o-
4HH AHanaaoH 3HeprHH - 30~00 K3B. Ha pHc.8 npHBeAeHo H3o6pame
HHe 6ap-~aHTOMa C nepHOAOM peweTKH 4 MM /2 MM CBHH4a H 2 MM opr
CTeKna/, nony4eHHOe c noMo~b~ AeTe~Topa. 3Kcno3H4HR npoBOAHnacb 
OT 241Am. AeTeKTop pa6oTaeT Ha nHHHH c 3BM, H306pameHHe npeAcTaB
nReTCR Ha 4BeTHOH TB-MOHHTOp. 06~HH BHA C03AaBaeMOH raMMa-KaMe
P~ noKa3aH Ha PHC.9. AHanorH4HaR pa3pa6oTKa B~nonHReTCR rapsap~
CKOH MeAH4HHCKOH WKOnOH COBMeCTHO C Macca4yCeTCKHM TeXHOnOrH4e
CKHM HHCTHTYTOM I 301. 
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PHc.9 

PEHTrEHOBCK~ H rAMMA-ACTPOHOMH~ 

BoaMomHOCTb perHcTpHposaTb H3ny4eHHR AeTeKTopaMH, ycTaHos
neHH~MH Ha cnyTHHKaX HnH BWCOTHWX 6annoHax, CTHMynHpyeT pa3BH
THe peHTreHOBCKO~ H raMMa-acTpOHOMHH. npoBOAHMWe HCCneAOBaHHR 
~H3H4eCKOrO CTpOeHHR H XHMH4eCKOrO COCTaBa He6eCHWX Ten C no
MO~b~ cneKTpanbHWX HCCneAOBaHHH npHBenH K OTKpWTH~ peHTreHOBCKHX 
HCT04HHKOB, n03BOnHnH 06HapymHTb H3ny4eHHe raaa B MemranaKTH4e
CKOM npocTpaHCTBe H T.n. THnH4HWH raMMa-TeneCKOn C WHpOKHM no
neM 3peHHR, npHMeHReMbiH AnR 3THX 4eneH H COCT't>R~HH H3 C3HABH4a 
C MHOronpOBOn04HWMH KOOPAHHaTHWMH AeTeKTOpaMH H KOHBepTOpaMH, 
n03BOnReT HAeHTH~H4HPOBaTb perHCTpHpyeMOe C06WTHe H H3MepRTb 
yron naAeH~R raMMa-KBaHTOB. no npOCTpaHCTBeHHOH Op~eHTa4H~ npH-
6opa onpeAenR~T KOOPAHHaTbl ~3ny4a~~ero HCT04HHKa. AnR BbiAene
H~R none3HOrO C06biT~R ~3 nOTOKa KOCMH4eCK~X ny4eH np~MeHR~T 
C4HHTHnnR4~0HHwe ~ 4epeHKOBCKMe C4eT4~K~. Yrnosoe paapeweHMe 
TenecKona nno~aAb~ 640 eM 2 c nposono4HbiM~ KaMepaMM cocTaBMno 
HecKonbKO rpaAycos AnR 3Hepr~H oKono 1 M3BI3II. 

AnR per~cTpa4~~ M3ny4eHMR HeHTpOHHWX 3Be3A, noMcKa raMMa
scnnecKos npeAnomeH AeTeKTop, npocMaTp~sa~~~H sc~ He6ecHy~ c~e

PY H n03BOnR~~H nOKanH30BaTb HCT04HMK peHTreHOBCKOrO M3ny4eHHR 
C yrnOBOH T04HOCTb~ 1 MMH /pMc.10ji3V~eTeKTOp COCTO~T ~3 MnK 
c ABYMR APeH~B~M~ npoMemyTKaMM, o6paaosaHHbiM~ c noMo~b~ 3neKT-
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PHc.lO 

poAos An-1 ~ An-2, ~ oKpymeH 4~
n~HAP~4ecKHM KOflflHMaTOpOM CO ~e
neB~MH orsepCTHHMH. OrsepCTHH 
OpHeHTHpOBaH~ no OCH 4HflHHApa 
H pacnonomeH~ cny4aHH~M o6paaoM. 
PeHTreHOBCKHe ny4H 4epea orsep
CTHH MOryT nonaAaTb B AeTeKTOp, 
aanonHeHH~H Xe c 5% A06asKOH CH4 
npH nos~weHHOM AasneHHH. 06paao
BaHH~e B pe3yflbTaTe KOHBepCHH 
3neKTpOH~ APeH~Y~T no Hanpasne
HH~ ~eneH K MnK nno~aAb~ 10x10cM2, 
rAe perHCTp~py~TCH. 

CneKTpanbH~e HccneAOBaHHH 
peHTreHOBCKOrO H3fly4eHHH C 3Hep

rHeH AO -10 K38 npOBOAHTCH B OCHOBHOM C nOMO~b~ ra30B~X C4HHTHn
flH4HOHH~X npOnOp4HOHanbH~X C4eT4HKOB, o6naAa~~HX XOpOWHM 3Hep
reTH4eCKHM paapeweHHeM-9%1 33/.MHoronposono4H~e AeTeKTOp~, ycra
HosneHH~e B ~KaflbHOH nnOCKOCTH TeneCKOnOB, n03BOflH~T cy~eCTBeH

HO nos~CHTb yrnosoe paapeweHHe nyreM soccraHosneHHH HanpasneHHH 
naAa~~ero peHTreHOBCKOrO KBaHTa 4epe3 T04KY perHCTpa4HH H OT
BepCTHe ocesoro KonnHMaTopa. Yrnosoe paapeweHHe raKoro renecKo
na MOmeT COCTaBHTb eAHHH4~ CeKYHA. 

PA3PA60TKH HOB~X rA30B~X AETEKTOPOB 
PEHTrEHOBCKOrO H3flY4EHH~ 

B nocneAHee speMH soapoc ~HTepec K MHorocryneH4aT~M naBHHH~M 
KaMe paM /MflK/ /37,34,35/, KOTOpble MCJryT, HanpHMep, yny4W~Tb T04HOCTb 
H3MepeHHH B AH~paKTOMeTpHH. TaKOH AeTeKTOp COCTO~T H3 MnK C ABy
MH AOnonHHTenbHbiMH npoMemyrKaMH, npeAHa3Ha4eHHbiMH AflH npeABapH
renbHoro ycHneHHH H nepeAa4H aapHAa a 4YBCTBHTenbH~H o6beM MnK 
/pHC. 11f/36~EcnH peHTreHOBCKHH KBaHT a6cop6HposancH a raae nnoc
Koro npeAYCHflHTenbHoro npoMemyrKa, aMnnHTYAa HMnynbca 6yAeT npo
nop4HOHanbHa e -a (L- z), rAe L- w~pHHa npoMemyTKa, z - paccTOH
HHe MemAY BXOAH~M OKHOM H o6pa30BaBWHM~CH ~OT03fleKTPOHaMH /1 ~fl~ 

I""""" t 'POfOHOe 

;!"'""" .. 
-T--l ~ nPEA~HAIHEAbHt.~M 
~ AABWHA - nPOME.YTOK 

·= ~ ~ ·.: ·= ~; : . ; ; : ·=;;; ·=; ·=;; ·=; ;~ :~:·::.~! 
PHc.ll 
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2/' a- K03~H4HeHT TayHCeHAa .1-ia
MepHH aMnflHTYAY HMnynbca,MomHO 
onpeAeflHTb Z C AOCTaT04HOH T04-
HOCTb~ ~ CKOppeKTHpOBaTb OWH6Ky 
B onpeAefleHHH KOOPAHHaT~ AflH 
HaKflOHH~X ny4eH. ABTOp~ HCCne
AOBanH MflK paaMepOM 100x100 MM 2 

C 20 MM npeAyCHflHTeflbH~M H 10 MM 
nepeAa~~HM npoMemyTKaMH. AereK
rop npoAysancH raaoBoH cMecb~ 
98,4% Ar ~ 1 ,6% nponaHa. AnH 

" 

HaKflOHH~X ny4eH C 3HeprHeH 8 K38 nony4eHO npOCTpaHCTBeHHOe paa
peweH~e 0,]+1 MM. 0AHaKO B TaKOM AeTeKTOpe TepHeTCH B03MOmHOCTb 
A~~epeH4HanbHOH A~CKp~MHHa4~H AflH yny4weH~H OTHoweH~H nHK/~oH. 
npH BBeAeH~H B ra30BY~ CMeCb KOMnOHeHT~ C H~3K~M noTeH4~anoM 
~oH~3a4~H MnK Momer perHcTpHposaTb ynbTpa~HoneTosoe ~any4eH~e 
C 3HeprHeH AO 10 38 ~ cpeAHeH KBaHTOBOH 3~~eKT~BHOCTb~ ~30%. 
3ror npHH4~n ~cnonb30BaH npH coaAaH~~ KOOPA~HaTHoro AeTeKTOpa 
4epeHKOBCKOro H3fly4eH~H AflH ~AeHT~~~Ka4~~ nHOHOB, KaOHOB H aHTH
npOTOHOB C HMnyflbCOM -200 r3B/c/38/, 

1-iHTeHc~BHO pa3BHBa~TCH raaos~e C4~HTHflflH4~0HH~e AeTeKTOp~. 

0HH OCHOBaHbl Ha npHH4~ne per~cTpa4~~ YflbTpa~~oneTOBOH BCnbiWK~, 

B~3~BaeMOH 3fleKTpOHaM~, APeH~Y~~~M~ B ~HepTH~X raaax nOA AeH
CTB~eM 3neKTPH4ecKoro nonH. C4eT4~K~ o6naAa~T B~COKOH 4yBCTB~

renbHOCTb~ K MHrKOMY peHTreHOBCKOMy ~3fly4eH~~ ~ B~COK~M 3Hepre
TH4eCK~M paapeweH~eM. noAOfiH~e AeTeKTOp~ no3BOflH~T XOpOWO OTAe
flHTb none3H~e C06~THH OT ~OHOB~X, 4TO BamHO B peHTreHOBCKOH 
acrpoHOM~H np~ per~crpa4~~ ~any4eHHH c 3Hepr~eH 0,1+2 K3B. Yc
newHo paapa6aT~Ba~TCR MeTOA~ C4~T~BaH~H KOOPAHHaTHOH HH~pMa4~H 
c raK~x AeTeKropos/33,39/, 

3AKfl104EHHE 

PeHTreHOBCK~e AeTeKTop~, KaK noKaaaHo s~we, npeACTasnH~T 
60flbWOH HHTepec AflH ~ccneAOBaH~H B 6~onor~H, MeA~4HHe, acTpOHO
M~~. B peHTreHOBCKO~ A~~paKTOMeTp~H OHH Aan~ soaMomHOCTb AflR 
~3y4eH~H CTpyKTyp~ Ha Ka4eCTBeHHO HOBOM ypOBHe H npaKT~4eCK~ 
B~TeCH~fl~ TpaA~4~0HHble AeTeKTOp~. npeACTaBnReTCH BeCbMa nep
cneKTHBH~M npHMeHeHHe TaK~X AeTeKTOpOB B HAepHOH MeA~4HHe 
/B A~ana30He 3HeprHH ~3ny4eH~H 30+100 K3B/, rAe OH~ no3BOflH~T 
nony4HTb ny4wee npocrpaHCTBeHHOe ~ 3HepreT~4eCKoe paapeweHHe 
H 6~CTPOAeHCTB~e no cpaBHeH~~ CO C4HHT~flflH4~0HH~M~ raMMa-KaMe
paM~. YsenH4eH~e 6biCTPOAe~cTBHH 3neKTpOHH~X c~cTeM o6pa6oTK~ 

~H~OpMa4~H C MnK, TaK me KaK H C03AaHHe fl~He~H~X CKaHHPY~~HX 
AeTeKTOpOB, o6ecne4aT 6onee WHpOKOe HX ~CnOflb30BaH~e AflH HH3KO
A03HO~ peHTreHOBCKO~ paA~orpa~~~. B peHTreHOBCKOH ~ raMMa
acrpoHOM~~ MnK ycnewHo np~MeHR~T a TenecKonax Ha cnyTH~Kax ~ 
B~COTH~X 6annoHaX AflH no~cKa ~ ~ccneAOBaH~H HOB~X ~CT04HHKOB 

H3fly4eHHH. 
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POAOB An-1 ~ An-2, H OKpymeH ~~
n~HAP~4e~K~M Konn~MaTopoM co ~e
nes~M~ OTBepCT~~M~. 0TBepCT~~ 
OpHeHTHpOBaH~ no OCH ~Hn~HApa 
~ pacn~no~eH~ cny4a~H~M o6pasoM. 
PeHTreHOBCK~e ny4~ 4epes oTsep
CT~~ MoryT nonaAaTb B AeTeKTOp, 
sanonHeHHbl~ Xe 'c 5% A06asKo~ CH 4 
np~ nos~weHHOM AasneH~~. 06paso
BaHH~e B pesynbTaTe KOHBepc~~ 
3neKTpOHbl ~pe~$y~T no Hanpasne
H~~ ~ene~ i< MnK< nno~aAb~ 1 Ox 1 0cM2, 
rAe per~cTp~py~Tc~. 

PHc. I 0 CneKTpanbHble ~ccneAOBaH~~ 
peHTreHOBCKOro ~3ny4eH~~ C 3Hep

r~e~ AD -10 K38 npOBOA~TC~ B OCHOBHO~ C noMO~b~ raSOB~X C~~HT~n
n~~~OHHbiX nponop~~oHanbHbiX c4eT4~Kos, o6naAa~~~x xopow~M 3Hep
reT~4eCK~M paspeweH~eM - 9%1 331.MHoronposono4Hble AeTeKTOpbl, ycTa
HosneHHble a $oKanbHO~ nnocKOCT~ renecKonos, nos son~~T cy~ecTBeH
HO nOBbiC~Tb yrnosoe paspeweH~e nyTeM soccTaHosneH~~ HanpasneH~~ 
naAa~~ero peHTreHOBCKo~o KBaHTa 4epea T04KY per~cTpa~~~ ~ 9T
sepcT~e ocesoro Konn~M~Topa. Yrnosoe paspeweH~e ~aKoro TenecKo
na MomeT COCTaB~Tb eAHHH~~ CeKYHA. 

PA3PAiiOTKI-1 HOBbiX rA30BbiX AETEKTOPOB 
PEHTrEHOBCKOrO l-13nY4EHH~ 

B nocneAHee speM~ sospoc ~HTepec K MHorocTyneH4aT~M nas~HH~M 
KaMepaM /MnK/ /37,34,35/, KOTOpble MoryT, Hanp~Mep, yny4W~Tb T04HOCTb 
~sMepeH~~ a A~$paKTOMeTp~~. TaKa~ AeTeKTop cocTo~T ~a· MnK c ABY
M~ AOnonHHTenbHbiMH npoMemyTKaMH, npeAHaSHa4eHHbiMH An~ npeABapH
TenbHoro ycHneHH~ H nepeAa4H 3ap~Aa B 4YBCTBHTenbHbl~ 06beM MnK 
/pHc. 11j/36~EcnH peHTreHOBCKH~ KBaHT a6cop6Hposanc~ a rase nnoc
Koro npeAYCHnHTenbHoro npoMemyTKa, aMnn~TYAa HMnynbca 6yAeT npo
nop~I10HanbHa e-a (L- z), rAe L - w11p11Ha npoMemyTKa, z - paccTo~

HHe MemAY BXOAH~M OKHOM 11 o6pasoBaBWI1MHC~ $OT03neKTpOHaMI1 /1 Hnl1 

J n~'ioK 
+ •oTOHOB ;1 KPHCTAM 

( \ __. nPEA'.::ICI-1f\~HIE.o\bHbl~ ¥.-v. 1\ABI.tHA - rlPOMEliC!HO~ 

; ; ; '. : ': ; ; : ' ; ; : •: ; ; ; •: •: •: ; ; •: ; ; 0 ::~A:~.i;';. 
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2/, a - K03$$H~I1eHT TayHceHAa. Ha
Mep~R aMnnHTYAY 11Mnynbca,MomHo 
onpeAen~Tb Z C AOCTaT04HO~ T04-
HOCTb~ H CKOppeKTI1pOBSTb OWH6Ky 
B onpeAeneHI111 KOOPA11HaT~ An~ 

HaKnOHH~X ny4e~. ABTOp~ HCCne
AOBanH MilK pasMepoM 100x100 MM2 
C 20 MM npeAYCI1nHTenbH~M H 10 MM 
nepeAa~~HM npoMemyTKaMH. AeTeK
Top npoAysanc~ rasoso~ cMecb~ 
98,4% Ar 11 1 , 6% nponaHa. AnR 
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HaKJ:lOHHbiX ny4e~ C 3Heprl-1e~ 8 K3B nony4eHO llpOCTpaHCTBeHHOe pas
peweHI-1e 0,7+1 MM. 0AHaKO B TaKOM AeTeKTOpe Tep~eTCR BOSMOmHOCTb 
A11$$epeH~HanbHO~ AHCKpHMMHaUI-111 ,qnR yny4WeHH~ OTHOWeHH~ ni-1K/$OH. 
npH BBe,qeHHH 8 raaosyro CMeCb KOMilOHeHT~ C HH3KMM noTeHUHanOM 
110HI-13a~I1H MilK MomeT perMcTpl1posaTb ynbrpa¢HoneTosoe l-13ny4eHHe 
C 3HeprHe~ AD 10 38 H CPeAHe~ KBaHT080~ 3$¢eKTHBHOCTbro -30%. 
3roT npHHU11n HCnonb30BaH np1-1 coa,qaH1111 KOOPAHHaTHoro AeTeKTopa 
4epeHKOBCKoro l-13ny4eHH~ AnR HAeHTH¢HKS4111-1 n1-1oHos, KaoHoB 11 aHTI-1-
npoTOHOB C 11MnynbCOM -200 r3B/c/~/. 

HHTeHCI1BHO pasBH8arorcR raaos~e C411HTMnnR~I10HH~e ,qereKTOp~. 
0HH OCHOBaHbl Ha npHHUHne peri-1CTpa~HI1 YJ:lbTpa$HOneTOBO~ BCnbiWKH, 
B~3~BaeMO~ 3neKTpOHaMH, ,qpe~¢yro~HMI1 8 H~epTH~X rasax nOA Ae~
CTBI-1eM 3neKTPI-14ecKoro nonA. C4eT411K11 o6naAaror s~coKd~ 4YBCTBI1-
renbHOCTbro K MRrKOMy periTreHOBCKOMY 113ny4eHI110 1-1 BbiCOKI-1M 3Hepre
TI14~CKI1M paapeweHI1eM. no,qo6H~e ,qeTeKTOp~ noSBOnRIOT XOpOWO OT,qe
J:lRTb none3H~e C06WTI1R OT $OH08WX, 4TO BamHO B peHTreHOBCKO~ 
acrpoHOMI-111 np1-1 per11cTpa~1111 H3ny4eHI1~ c 3HeprMeA 0,1+2 K3B. Yc
newHo paapa6aTbiBaroTCR MeTOAbl C4MTbiBaHI1R KOOPAI-1HaTHOA HH$0pMa~MH 
c raKI-1X ,qereKropos/33,39/. 

3AKI1104EHV1E 

PeHTreHOBCKI-1e ,qereKTopw, KaK noKaaaHo swwe, npe,qcTaBnRIOT 
60nbWO~ HHTepeC ,qnR 11CCne,qoaaHHA 8 6MonorMM, Me,qM~HHe, acTpOHO
MI111. 8 peHTreHOBCKOA AM$paKTOMeTpi-1H OHI-1 ,qanl-1 B03MOmHOCTb ,qnR 
H3y4eHI1R CTpyKTYPW Ha Ka4eCTBeHHO HOBOM ypOBHe H npaKTI14eCKM 
B~TeCHMnl-1 Tpa,qi-1~HOHHWe ,qeTeKTOpW, npe,qcTaBn~eTCR BeCbMa nep
cneKTI-1BHWM npHMeHeHMe TaKMX AeTeKTOpOB B R,qepHO~ MeAH~MHe 

/B Al-1ana30He 3Heprl-1~ 113ny4eHI-1R 30~00 K3B/, r,qe OHH n03BOnRIOT 
nony41-1Tb ny4wee npocrpaHCTBeHHoe H 3HepreTM4eCKoe paapeweHI1e 
M 6~CTpo,qeACTBMe no cpasHeHI-110 CO C~I-1HTMJ:lJ:lR~I10HH~MM raMMa-KaMe
paMI-1. Ysenl-14eHI-1e 6biCTpo,qe~cTBHR 3neKTpOHHbiX CHCTeM o6pa6oTKM 
11H$OpMal.\I-1M c MnK, TaK me KaK 11 coa,qaHMe m1He~Hb1X cKaH~t~py10~1-1X 

,qeTeKTOpos, o6ecne4aT 6onee w1-1poKoe 1-1x HcnonbaoaaHHe ,qnR HHSKo
,qoaHo~ peHTreHoscKoA paAMOrpa$HH. B peHTreHOBCKO~ H raMMa
acrpoHOMHH MnK ycnewHo npi-1MeHRIOT a TenecKonax Ha cnyTH~t~Kax 11 

BWCOTHWX 6annoHaX ,qnR nOHCKa 1-1 MCCne,qosaHM~ HOB~X HCT04HI-1KOB 
H3ny4eHI-1~. 

1. 
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3aHeDCI<I1ii 10. B •• newexOHOB B.A .• 4epHeHKO c. n. p 14-82-591 
AaTOMaTH3HpOBaHHWe KOOPAHHaTHWe AeTeKTOpW peHTreHOBCKOrO H3fly4eHHR 
Ha OCHOBe nponOPI.\HOHaflbHbiX KaMep /o6aop/ 

B o6aope npeACTaoneHI>I aaToMaTH3HpoaaHHble peHTreHOBCKHe geTeKTOp~>~, 
C03gaHHble Ha OCHoae ~umronpoaono4Hb1X nponopl\HOiiaflbHbiX KaMep. BbiCOKoe 4Hcno 
3fleMeHTOB npOCTpaHCTBeHHOrO paapeweHHR, XOpowee 6biCTpOgeiiCTBHe, B03MOmHOCTb 
pa60Tbl Ha flHHHH C 38M - BCe 3TH Ka4eCTBa gaiOT OCHOBaHHe C4HTaTb TaKHe Ae
TeKTOpbl 3fleKTpOHHWM aHanoroM peHTreHOBCI<OH nneHKH, llpH 3TOM 4YBCTBHTeflbHOCTb 
cy~eCTBeHHO llbiWe, 4TO n03BOflReT Ha ABD-TpH nopHAKa CHH3HTb paAHal\HOHHWe A03W 
nolly4aetllble 06bei(TBMH, 11 B 6onbWHHCTBe Cily4aea 3Ha4HTeflbHO COKpaTHTb apeMR 
npOBeAeHHR HCCJleAOBaHHii. llponOpl\HOHaJlbHble KaMepbl pa3fli14Hb1X MOAH<)JHKal\HH npH
MeHHIOTCR AflR perHCTpal\HH peHTreHOBCKOrO H3Jly4eHHR B AHana30He OT AOfleii AO 
COTeH K3B. JTO o5ecne4HBaeT HX ycnewHOe HCnOflb30BaHHe B OHOflOrHH H MeAHI.\HHe. 
PaCCMOTpeHbl BBTOMaTH4eCKHe OAHO- H ABYXKOOPAHHaTHble AH¢paKTOMeTpw C nponop-
1.\HOHaflbHbiMH KaMepaMH, C03AaHHble Afll1 peHTreHOCTpyKTypHOrO aHaflH3a. llOKa3BHbl 
B03MOmHOCTH npHMeHeHHR 3TH X AeTeKTOpOB B peHTreHOAHarBOCTHKe, HAePHOH Me.AH-
1.\HHe, peHTI"eHOBCKOii H raMMa-acTpOHOMHH. 05cymABIOTCH HOBble MOAH<!JHKal\HH peHTre 
HOBCI<HX AeTCKTOpOB. 

Pa5oT-a awnonHeHa 8 naoopaTOPHH BbiCOKHX 3HeprHH OHRH. 

llpenpHHT 05beAHHeHHOro HHCTHTyTa RAePHbiX HCCilCAOBBHHH. AY5Ha 1982' 

Zanevsky Yu.V., Peshekhonov V.D., Chernenko S.P. P14-82-591 
Automatized x-Ray Coordinate Detectors Constructed Using Proportional 
Chambers 

Automatized x-ray detectors constructed using multiwire proportional 
chambers (MWPC) are presented. Such detectors can be considered as an 
electronic analog of a film due to a large number of space resolution ele
ments fast operation and the possibility to operate on-line with a computer. 
Their sensitivity is much higher that allows radiation doses obtained by the 
objects to be decreased by two-three orders and the time of carrying out 
studie~ to be reduced significantly In most cases. Proportional chambers 
of different modification are used to register x-ray radiation over a range 
from fractions to·hundreds keV. This provides their successful application 
to biology and medicine. Automatic one- and two-coordinate diffractometers 
with proportional chambers constructed for x-ray structure analysis are con
sidered. The possibilities of using these detectors In x-ray diagnostics, 
nuclear medicine, x-ray and gamma-astronomy are shown. New modifications 
of x-ray detectors are discussed . 

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