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3aneBCKHll IO.B., neweXOHOB A.B., TSIIIKHH H.A., 

YepHeHKO c.n. 

P14 - 10410 

YcTa:iOBKa Ha OCHOBe nponopUHOHanbHOll KaMepbl .Qnll 

pa.QHOrpa~HqeCKOro HCCne.QOBSHHll 06~eKTOB 

Onnca"'a yCTSHOBKS Ha OCHOBe nponopUHOHanbHOll KaMepbi, C03.QSHH8!1 

.Qn!l nonyqeHHll uao6palKeHH!I o6~eKTOB, npoceeqneaeMbiX raMMa-nyqaMH. 

11H~OpMaUHll BbiBO.QHTCll Ha KSTO.QHo-nyqeeyiO Tpy6Ky H nepe.QaeTC!I B 3BM. 
npHBO.Q!ITC!I pa6oque XapaKTepHCTHKH nponopUHOH8nbHOll K8Mepbl C ra30BbiM 

aanonaeHHeM Ha ocaoee aproaa H KCeHoHa, a TSKlKe peaynbT8Thi npoceeqn-

eaHHll pa3nHqHb!X o6~eKTOB HCTOqHHKSMH 55Fe H 241 Am. 
,_1 

Pa6oTa BbinOnHeHa B na6opaTOpHH Bb!COKHX 9HeprHll OHHH. 

flpeupBBT 061.eJlBBeBBOrO BBCTBTYT& •JlepBWX BCCD8Jl0B&BBI • .l{y6aa 1977 

Zanevsky Yu.V., Peshekhonov V.B., 
Tyapkin I.A., Chernenko S.P. 

MWPC for Radiographic Investigations of 

P14 - 10410 

Images 

The application of the MWPC to X-radiography is 
described in this paper. The radiographic image is dis
played by the oscilloscope and transferred to core memory 
of the on-line EC-1010 computer. Operating characteristics 
of the M~PC filled with a xenon and isobutan or argon 
and isob~tan mixtures are presented. Sample radiographic 
images taken vi th this chamber vi th 55 Fe and 241 Am {:3-sour
ces are shown. 

The investigation has been performed at the 
Laboratory of High Energies, JINR. 
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1. BBB,4EHHB 

Pa3BHTHe MeTOAHKH nponopn;HoHaJlbHWX KaMep /IlK/ 

ll03BOnHnO nony'laTL ABYXKOOPAHHaTHYIO HHciiOpMaD;HIO C 

o6W'IHWX TpeX3neKTPOAHWX KaMep. 3TO ,Qano B03MO)I(HOCTL 

HCnOnL30BaTb IlK .QnB nony'leHHB H306pa)l(eHHB 06beKTOB, 

o6nyqaeMWX HeiiTpanLHWM H3ny'leHHeM /HeiiTpOHaMH, raM

ya-KBaHTaMH/ H npHMeHBTb HX .QnB Heii:TpOHOrpaciiHH, peHT

reHOrpaciiHH B Me.QHD;HHe, 6HonorHH, .QecileKTOCKOllHH H T . .Q. 

Ilony'leHHe H306pa)l(eHHB pa.QHOaKTHBHhiX 06beKTOB, HCllYC

KaiO~HX HeBTpanLHOe H3ny'leHHe, ll03BOnBeT HCnonL30BaTL 

IlK .QnB ,QHarHOCTHKH B S,QepHOH Me.QHD;HHe /I/. 

2. OIIHCAHHB YCT AHOBKH 

CHcTeMa BH3yan&Horo npe.QcTasneHHB H3o6pa)l(eHHB 

06beKTOB COCTOHT H3 IlK, HHciiOpMaD;HB C KOTOpOB CHHMaeTCB 

npH llOMO~H nHHHB 3a,Qep)I(KH, perHCTpHpyiO~eii 3neKTpOHH

KH, swnonHeHHOii B cTaH.QapTe KAMAK, ocn;Hnnorpaclla B Ka

qecTBe .QHcnnes, clloToKaMepw THna "IlonapoHA". ,D;n.11 npo

cse'IHBaHHB 06beKTOB HCnOnb3yeTCB TO'Ie'IHhiH pa.QHOaKTHB

HWB raMMa-HcTo'IHHK. 06~ii BHA ycTaHOBKH noKa3aH Ha 

puc. 1. HHcilopMaD;HB C IlK MO)I(eT nepe.QaBaTbCB B 3BM .Qns 
HaKonneHHB, o6pa6oTKH /s pe)I(HMe on-line I H npe.QcTasne

HHB ,QaHHWX Ha ,QHCnneB HnH ne'laTaiO~ee YCTpOBCTBO. 
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Puc. 1. 06rquu euo ycmaHoeKu. 

2.1. IlponopijUOHaAbHaJI KaMepa 

Pa36opHaJI IlK c 'IYBCTBHTenbHOH nnoi.Qa,nbiO 200 x 
X 200 MM 2 H3rOTOBneHa H3 CTeKnOTeKCTOnHTOBbiX paM, 
TOni.QHHa KOTOpbiX onpe_nenJieT Me~3neKTpO,nHOe paCCTOJI· 
HHe KaMepbl H COCTaBnJieT 6 MM. KaTO,nbl KaMepbl HaMOTaHbl 
oproroHanbHO nposonoKo:H H3 6epHnnHeso:H 6poH3bl,nHaMeT
poM 0,1 MM c waroM 1 MM. IIposonOKH pacnaJIHbl Ha 
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neqaTHble 3neKTpo,nbl, Ka~,naJI nposonoKa 3a3eMneHa qepe3 
pe3HCTOP 200 KOM. HHcl>opMaD;HJI CHHMaercJI c Karonos 
KaMepbl npH nOMOI.QH 3neKTpOMarHHTHbiX nHHHH 3a,nep~

KH, 
C u;enbiO nonyqeHHJI o,nHHaKosoro npocrpaHCTBeHHoro 

pa3peweHHJI no X H Y Koop,nHHaTaM nposonoKH aHo,nHo:H 
nnoCKOCTH IlK OpHeHTHpOBaHbl no_n yrnOM 45° K KaTO,nHbiM. 
,lJ;nJI HaMOTKH aHO,nHOH nnOCKOCTH HCnOnb30Banacb 30nO'IeHaJI 
son~>cl>paMosag nposonoKa ,nHaMeTpoM 20 MKM /war Ha
MOTKH 2 MM/. ra30BbiH 06'beM KaMepbl H30nHpOBaH MaH
napOM TOni.QHHOi 60 MKM. 

IIpHHD;HnHanbHaJI cxeMa IlK noKa3aHa Ha puc. 2. CHrHan 
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Puc. 2. CxeMa nponopijUOHaAbHOU KaMepbl . 

C aHO,nHOH nnOCKOCTH JIBnJieTCJI "CTapTOBbiM" H 3a,naeT 
Ha'lano H3MepeHHJI BpeMeHH 3a,nep~KH KaTO,nHbiX CHrHanoB, 
npOXO,nJII.QHX qepe3 3neKTpOMarHHTHble nHHHH 3a,nep~H. 

PerHcTpHpyeMble HMnynbCbl nocne npe,nycHnHTeneB:, ycra-
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HOBJieHHbiX Ha KaMepe, nepe,n;aiOTCJI Ha YCHJIHTeJIH- ,IJ;HCKpH

MHHaTophl, BblnonHeHHble B cTaH.n;apTe KAMAK. ,D,nJI 

onpe,n;eJieHHJI MaCWTa6a no X H Y KOOp,IJ;HHaTaM Ha COOTBeT

CTBYIO~HX 3JieKTpO,n;ax KaMepbl HMeiOTCJI penepHble npOBO,n;

HHKH /Rl-R2H R3-R4, COOTBeTCTBeHHO/, paCCTOJIHHe Me»my 

KOTOpbiMH H3MepJieTCJI C BbiCOKOH TO'IHOCTbiO. 

OcHOBHble napaMeTpbl JIHHHii 3a.n;ep)KeK cne.n;yro~He: 
flOJIHaJI ,IJ;JIHHa 3a,n;ep)KKH - 200 MM, 

Ce'leHHe JIHHHH - 30 X 3 MM 
2
, 

noroHHaJI 3a.n;ep)I(Ka - r = 7,2 HC/MM, 
~ 

3aTyXaHHe CHrHaJia - 0,2 OD/CM, 
HMne.n;aHc JIHHHH - -1 ,4 KOM. 

2.2. PezucmpupyK>rqaJI 3/leKmpoHuKa 

BnoK-cxeMa perHcTpHpyro~eii 3JieKTpOHHKH npHse.n;eHa 

Ha puc. 3. 

AHOil 

Karoa~. 

Puc. 3. tl>yHKliUOHaAt~HaJI cxeMa ycmaHoeKu. 

6 

CHrH&Jihl c nK nocTynaiOT H& npe.n;ycHJIHTeJIH, ycTa

HOBJieHHble Henocpe,n;CTBeHHO H& K&Mepe, H ,n;anee H& ,IJ;HCK

pHMHH&TOpbl nepeCe'leHHJI HYJIJI, BbiXO,IJ;HOit HMflYJibC KOTOpbiX 

npHBJ13&H K sepWHHe CHrH&JI& C JIHHHH 3&,n;ep)KKH. 06pa6o

T&HHaJI T&KHM 06p&30M HHc}IOpMa:UHJI flOCTynaeT H& 6JIOK 

ynpasneHHJI THna JIT- 201, ocy~eCTBJIJIIO~ii aHaJIH3 ape

MeHHbiX COOTHOWeHHit CHrH&JIOB H nponycK&HHe HX H& speMJI· 

aMnJIHTYJJ;Hhle KOHBepTOPhl /BAK 1 H BAK2/. BJIOK ynpasne

HHJI Bblpa6aTbiB&eT HMflYJibChl no,n;cBeTa Jiy'la OC:uHJIJIOrpac}la, 

HCnOJib3yeMoro B K&'leCTBe ,n;HcnneJI. HMnyJibC no.n;cseTa 

Bhlp&6&ThiB&eTCJI npH yCJIOBHH H&JIH'IHJI o60HX CHrH&JIOB 

"cTon" H TOJibKO o.n;Horo cHrHana "cTapT" 3a speMJI T = 
=1,5 MKC. 

BpeMeHH&JI .n;HarpaMM& noKa3aHa Ha puc. 4. 

CTAPT 

t 

t 

t 

t 

t 

t. 

~· Puc. 4. BpeMeHHaJI ouazpaMMa pa6omt~a pezucmpupy~arqeu 
' 3/leKmpOHUKU. 

I .. )J;JIJI flOJIY'IeHH. KOJIH'IeCTBeHHhiX xapaKTepHCTHK H306pa

)KeHH., HHc}lopwa:uH• nepe.n;asanacb B 3BM EC-1010, pa-

6oT&IOIIlYIO Ha JIHHHH c ycTaHOBKoit. Ko.n;aposaHHe HHTepsa-
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nOB BpeMeHH Me:>K,JJ;y CHrHanOM "CTapT" H CHrHanaMB 
"CTOfi• X ", "CTOfi• y" llpOH3BO,JJ;HnOCL npeo6pa30BaTenJIMB 
"BpeMJI·Ko,n;" THna R-301 c qacToToii ,n;Hci<peTB3a:QHH 
125 MT1.1. TaKTHpy,~aJI qacToTa BLipa6aTLIBanacL reHepa
TopoM TBna G ·301 3 .B cnyqae OTCYTCTBBJI CHrHana "CTOn" 
COOTBeTCTBYIOLQBH KaHan npeo6pa30Ba TenJI "O'IHI.QancJI" CBr
HanoM "aaToc6poc". HHI}IopMa:QBJI c :QBI}Ipoaoii perBcTpBpyro
I.Qeii 3nei<TpOHHKB nepe,n;aaanacL a 3BM c noMOLQLIO npo
rpaMMHoro KaHana no ,n;aa wecTHa,n;:QaTapa3pJI,n;HLIX cnoaa 
X H Y.BcJI perBCTPHPYIOI.QaJI 3neKTPOHHaJI annapaTypa BLI
nonHeHa J;L<;TaH,n;apTe KAMAK. 

3. 3KCIIEPHMEHTAJibHJJE PE3YJibTATJJ 

3.1. 3tfo/JeK1fiU6HOC1flb KaMepbJ 

llpe,n;aapBTenLHaJI nr,osepi<a ilK npoao,n;HnacL c no
MOI.QLIO rr--HCTO'IHBI<a 14 Ce.Ha puc. 5 noi<a3aHa 31}11}1eKTBB-

iOO 

90 

~80 
D1Q 

§ 
:t: 60 ..g 
E 
~50 
l 
(t) 1.10 

1-QI"IOi 

2-~T09 X 
3 -tc;QTO~ Y 

Az +3/. C~ H50H +fOi.C"H., 

T , I I u~T04H~K Ce ~ 
~~ ~6 ~8 ~0 

AH09HOe Hanp.s.)!CeHue c~ B) 

Puc. 5. 3,P,PeKmueHOC1flb pezucmpa1.1uu {3 - 3AeKmpoHoe no 
aHoOy U Ka1fiOOaM KaMepbl. 
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HOCTL perHcTpa:QBB 3neKTPOHOB npH cheMe BHWOPMa:QHB c 
aHO,JJ;a B KaTO,JJ;OB KaMepLI. HcnonLlOBanaCL ra30BaJI CMeCL 
aprOHa C 10~-HO:i ,n;o6aBI<Oi B306yTaHa B 3~-HO:i ,n;o-
6aBI<Oi cnBpTa. 

llpB pa6oTe C BCTO'IHBI<aMB raMMa- Blny'leHBJI KaMepa 
HanonHJinaCL aprOHOM HnH I<CeHOHOM C ,n;o6aBI<aMB B 060BX 
cny'laJIX 10'1o B306yTaHa B 3'1o 3TBnOBOrO CllBpTa. ilpBMeHJI· 
nBCL BCTO'IHBKB 55Fe C 3HeprBeii raMMa·B3ny'leHBJI5,9 K3B 
B 

241 Am - 60 K3B. 
OcHOBHLIM npo:QeccoM a3aBMo.n;eiicTBBJI raMMa·KaaHTOB 

C pa60'IBM Bei.QeCTBOM KaMepLI JIBnJieTCJI i)oT031}11}1eKT. 
BepoJITBOCTL o6pa3oBaHBJI l}loTo3neKTPOHOB npB npoxo
)K,ll;eHBB raMMa·I<BaHTOB qepe3 cnoi ra3a TOni.QBHO:i d MO:>K· 
HO O:QeHBTL BLipa:>KeHBeM 

- Jq£!!.._ 
l =l _ 2 0,693A 

r,n;e A - aTOMHLii sec, p - nnoTHOCTL rala, N • 'IBcno 
Aaora,n;po. llpB ycnoBBB nonHoi peracTpa:QBB l}loTo3neKT
poHOB 31}11}1eKTBBHOCTL nponop:QBOHanLHOH KaMepLI npB Ha
nonHeHBB ee CMeCLIO Ha OCHOBe aproHa COCTaBnJieT 46~ 
,JJ;nJI raMMa·I<BaHTOB C 3HeprBeH 6 K3B B MeHee 0,1~ ,JJ;JIJI 
raMMa·I<BaHTOB C 3HeprHeii 60 K3B, a Ha OCHOBe I<CeHO· 
Ha • OI<OnO 99~ B 5~, COOTBeTCTBeHHO. 3Ha'leHBJI Ce'leHBH 
BlaBMo.n;eicTBBJI a / 6/amoM I 6LJnH B3JITLI Bl pa60TLI / 4

/. 

Ha puc. 6 npaae,n;eHLI c'leTHLie xapai<TepacTBKB KaMepLI 
,n;nJI BCTO'IHBI<a 55Fe , npB Ar B Xe HanonHeHBB. CqeTHaJI 
xapai<TepBCTBI<a nponof:QBOHanLHOii KaMepLI npB Xe Harron· 
HeHBH ,n;nJI BCTO'IHBI<a 2 1 Am , , a TaK:>Ke wyMLI KaMepLI noi<a-
3aHLI Ha puc. 7. 3aBBCBMOCTL npBBe,JJ;eHa ,n;nJI aHO,JJ;HLIX CBr· 
Hanoa. Ba,n;Ho, 'ITO I<OnB'IeCTBO co6cTBeHHLIX wyMOB KaMepLI 
Ha nna TO C'leTHO:i xapai<TepBCTBKB COCTaBnJieT OI<OnO 20 Tl#. 

AMnnBTY,JJ;HLii cneKTP cBrHanoa c aHo.n;a KaMepLI ,n;nJI 
BCTO'IHBI<a 241 Am llOI<a3aH Ha puc. 8. QeHTp llBI<a COOTBeT· 
CTByeT I}IOT03nei<TpoHaM C 3HeprBei 25,4 K3B,BLipLIBaeMLIM 
c K • i o6ono'IKB aToMa KceHoHa. B 87~ cnyqaea ao36y)K,ll;e
HBe aTOMa CHBMaeTCJII}InyopeC:QBPYIOLQBMB raMMa·I<BaHTaMB 
C 3HeprBeH OI<OnO 29 K3B, 6onLWaJI 'laCTL KOTOpLIX BLIXO,JJ;BT 
3a npe,n;enLI KaMepLI. B ocTanLHLIX cnyqaJix ao36y:>K,n;eHBe 
CHBMaeTCJI 0:>Ke- 3nei<TpOHaMB C 3Hepraei OI<Ono 24 K3B /

4
/. 
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~HoaHoe HanpR~eHue • ( 1<8) 

_,.,-

~ 

Puc. 8. AMnAU111YOHbul cneK111p cuzHaAoe c aHooa KaMepbl. 
Fa3- Xe+ 10%C4H10+3%C2H50H. Hc1110'IHUK zaMMa- K6QH11106 -
241 Am. A.HooHoe Hanp.RxeHue - 3, 95 K3B. 

3TH CJiy'laH, nO-BH,D;HMOMy, onpe,D;eJIJIIOT "XBOCT" aMllJIHTy,D;

HOrO cnexrpa. 

3.2. KoH1!1pac1/IHOC111b u pa3peweHue 

ITpocrpaHCTBeHHoe pa3peweHHe (a) nponopuHoHaJibHOH 

KaMepbl 6LIJIO onpe,D;eJieHo ,D;JIJI CMecH Ha ocHose aproHa npH 

06Jiy'leHHH ICaMepbl'lepe3 TO'Ie'IHbiH ICOJIJIHMaTOp HCTO'IHHICOM 
55Fe H COCTaBJIJIJIO 0,5 MM. )J;JIJI llOJiy'leHHJl xapaiCTepHCTHICH 

~ 
Puc. 7. C11e111Ha.R xapaK1!1epuc111uKa /Kpuea.R 1/ u wyMbl 
KaMepbl /Kpuea.R 2/. 3aeucuMoc1/lu noAy'leHbl OAJI aHOOHbiX 
CUZHQA06. 

11 

I ______________________ __ 



DpOCTpaHCTBeHHOrO pa3pemeHBJI, OTBe'laiO~ero DOJJHOB KOH

TpaCTHOCTB B300palKeHBJI, /Hepe3KOCTB/ npBMeHJIJJCJI TaK 

Ha3WBaeMWB "TeHeBOB" MeTO~ /5/ .flpB OOJJy'leHBB BCTO'IHB· 

KOM 'laCTit KaMepw OWJJa 3aKpWTa 3KpaHOM. llepe3 TO'IKB 

"4JpOHTa" B300palKeHBJI, BWBe~eHHOrO Ha aHaJJB3aTOp, Ha 

YPOBHe 16~ B 84~ DpOBO~BTCJI DPJIMaJI ~0 npo~OJJ)I(eHBJI 
C HBlKHei B BepxHei JJBHBJIMB. PaCCTOJIHBe Me~y TO'IKa

MB nepeCe'leHBJI BX (U) XapaKTepB3yeT BeJJB'IBHY Hepe3KOCTB. 

llpBHUBD MeTO~a DOKa3aH Ha puc. 9. 

~ 

e ao 
:J: 

~ 
:::l 

1 1 1 11 1 1 1 r~:H~U 
t/WW~ffi 

3KpQH 

U•3,3MM KoopauHara 

Puc. 9. Cnoco6 noAy'leHu.R eeAU'IUHbl Hepe3Kocmu KaMepbl 
(U), HanoAHeHHoil .za3oeoil CMeCbiO Xe+ 10%C4H10t·3%CtJ sOH. 
Hcmo'IHUK zaMMa-KeaHmoe - 241Am. 

flpB DOJJy'leHBB B300palKeHBJI OT BCTO'IHBKa 
55Fe C DO

MO~J..IO KaMepw, pa6oTaiO~ei Ha Ar, senB'IBHa Hepe3KOCTB 

COCTaBBJJa 1,8 MM. ,II;JJJI BCTO'IHBKa 
241 

Am B CJJy'lae Xe -
- 3,3 MM. 

Mo~yJJJIUBOHHaJI nepe~aTO'IHaJI 4JYHKUBJI 161, xapaKTepB-

3YIO~aJI CDOCOOHOCTI.t KaMepw BOCDpOB3BO~BTI.t B300palKe-

12 
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HBe B D03BOJJJIIO~aJI Ol{eHBBaTJ.. Ka'leCTBO BOCDpOB3Be~eHBJI 
MeJJKBX ~eTanei I cooTBeTCTBYIO~Bx swcoKBM npocTpaHcT

BeHHWM 'laCTOTaM/, DOKa3aHa Ha puc. 10. 3aBBCBMOCTI.t 

QJ 
::J 
J: 
QJ 

3 
0 

~ 
0 
QJ 
0 
J: 
E 
u 
0 
a.. 
E 
:r: 
0 
X:: 

R2+fO%CLfHto+3%CzHsOH 
ucmo4HUK Fe 55 

0 O,Lt 0.8 1,2 
npocmpClHCmOOHHQR 40Cmoma ( 1t11t1- i) 

Puc. 10. MooyA.RI.IUOHHa.R nepeoamot4Ha.R dJYHKI.IU.R nponopiju
oHaAbHOil KaMepbl. 

nony'leHa ~JJJI 55Fe npB Ar HanonHeHBB. Ilo ocB op~BHaT 
OTJJOlKeHO KOHTpaCTHOe OTHOWeHBe, DO OCB aOCI{BCC -

npocTpaHcTBeHHaJI 'laCTOTa. Cne~yeT OTMeTHTJ.., 'ITO npH 

B3aHMO~eHCTBBH C KCeHOHOM raMMa-KBaHTOB C 3HeprHeH 

60 K3B pa3peweHBe yxy~waeTcJI B3- 3a 6on~two8 BeJJH'IHHW 

npooera 4JoT03JJeKTpOHOB C 3HeprHeH 25 K3B. 

3.3. Pe3yAr,mambl npoceet4ueaHu.R o6oeKmoe 
ZOMMa-KeaHmaMU 

ssF. 
C DOMO~J..IO BCTO'IHBKa · e, H3JJy'laiO~ero raMMa-

KBaHTW c 3HeprBeH 5,9 K3B, npocBe'IHBaJJHCJ.. o6heKTW Ma

noa DJJOTHOCTB. 113o6palKeHBe OObeKTOB B.biBO~HJJOCI.t Ha 
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3KpaH OCUBJIJIOrpacpa B ~OTOrpa~BpOB8.Jl0Cio ~OTOK&Mepoi 
"llonapoB.Il". llK pa6oTana Ha Ar cuecB. Ha puc. 11 

r--1 

Puc. 11. Hao6paxeHue 11uc•o pac•eHUJI. CHUM OK c c)ucnAeJI. 

DOK&3&H pe3yJIJ.T&T npOCBe'IBB&HBJI JIBCTa paCTeHBJI /CHBMOK 

C ,llBCnJieJI/, ,ll03a o6Jiy'leHBJI COCT&BJIJIJia 2 MKP. Ha puc. 12 
DOK&3&HO B306pa>KeHBe CDB'IKB, 60JITa, raiKB, DOMe~eHHWX 

B 3aKpWTYIO cnB'Ie'IBYIO xopo6xy I CHBMOK c .llBCnJieJI/. 

Ha~opMaUBJI c npouopuaoHaJIJ.Hoi xauepw npa 3TOM nepe • 

Jl&Banac~o B 3BM. Ha puc. 13 noxa3aBo B3o6palKeBBe Tex 

>Ke npe,llMeTOB, DOJiy'leBHOe H& 38M B npe,llCT&BJieHBOe C 

nouo~J.IO ne'laTaiO~ero ycTpoicTsa.. 

HcTO'IHBKOM 
241 Am, BcnycKaiO~M rauua·xsaBTW c 

3Bepraei 60 K3B, npocBe'IBB8.JIBCio 06'1teKTW BWCOKOiDJIOT· 

HOCTB. Ha puc. 14 DOK&3&HW B306pa>KeHBJI KJIIO'Ia, DJiaWKB, 

WTenceJIJ.HOi BBJIKB, DOMe~eHHWX B 3&KpWTYJO CTaJIIoHYIOKO• 

po6Ky C TO~HOi CTeHOK 0,25 MM; ,ll03a 06Jiy'leHBJI COCT&B· 

JIJIJia -30 MKP. 
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Puc. 12. Hao6paxeHue npec)Mello6 /cnu'IKU, 6011110, zouKu/, 
noMeU#eHHbiX 6 30KPblllbiU cnu'le'IHbiU Kopo6oK. CHUMOK 
c c)ucn.~~eJI. 
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Puc. 13. Hao6paxeHue npec)Meii06 /cnU'IKU, 6011110, zouKu/, 
noMer~~eHHbiX 6 aoKpblllblu cnu'le'IHblu Kopo6oK, nolly'leHHoe 
c noMOU#biO 3BM. 
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60TKH nepBH"'HOrO MaCCHBa "'HCen CHHMancJI CHrHan 3a· 
npeTa OT 3BM H npOH3BOAHnCJI HOBWB llBI<n BBOAa AaHHWX. 
ITo OKOH"laHBH Ha6opa CTa TBCTBKB COAep)I(BMOe 6y4Jepa 
naMJITH /o6pa6oTaHHaJI HH4JOpMa)lHJI/ nepeHOCHnOCL Ha 
MHHH·AHCK. 

06pa60TKa nony"leHHOB TpexMepHOB HH4JopMa)lHH jX X 
x Yx 1 , rAe X x Y = 2 6 x 2 6 - pa3Mep 6y4Jepa naMJITH, 
1 - HaKonneHHoe "'Hcno B JI"leiiKe IX i•y i I I npoH3BOAHnacL 
nporpaMMaMH "PCTCH "H "CUT". 

"PCTCH" npoB3BOABT BLI"'BTaHBe 4JoHa /B3MepeHBe 
4JoHa AOn)I(J_JO npOB3BOABTLCJI npeABapBTenLHO/ H 4JopMBpyeT 
"HeraTBB" OTo6pa)l(eHBJI B naMJITB accneAyeMoro o6'LeKTa, 

o6pe3aJI 3aAaBaeMWB nLeAeCTan. 3TO fi03BOnJieT BWBOABTL 
Ha AHCnneii BnB ne"laTaiO~ee YCTPOBCTBO TOnLKO Te yqacT· 
KB B306pa)l(eHBJI, KOTOpWe COOTBeTCTBYIOT 3aAaHHOB BenB· 
"'BHe ocna6neHBJI BHTeHCBBHOCTB X- ny"leii uccneAyeMwM 
06'LeKTOM. 

llpaBeAeHHoe Ha puc. 13 H3o6pa)l(eHBe npeAMeToB nony
"leHo C UOMO~LIO 3BM npB o6pa30BaHBH nLeAeCTana Ha 
YPOBHe 90o/o. 

llpH UOMO~H nporpaMMW "PEFL "MOlKHO aBTOMaTB"leOKH 
nony"'HTL "TeHeBoe" B306pa)l(eHHe 06'LeKTa Ha BHeWHeM 
YCTpOBCTBe C HOCHTeneM BH4JopMa)lBB, U03BOnJIIO~M AaTL 
onpeAeneHHWB Ha6op CTeneHeii KOHTpaCTHOCTH. 

llporpaMMa "a.Jf"cny)I(BT AnJI AeTanLHOrO B3y"leHBJI KO· 
nH"leCTBeHHWX xapaKTepBCTHK Ce"leHBJI B306pa)l(eHHJI 06'LeK· 
Ta. XapaKTep ce"leHBJI 3aAaeTCJI nporpaMMHWMH napaMeT
paMH X= const ana Y=const. Pe3ynLTaT pa6oTw nporpaMMW 
BLIBOABTCJI B BRAe rBCTOrpaMMW. 

linoK·cxeMa nporpaMM npeAcTaBneHa Ha puc. 15. 

5. 3AKJIIQqEHHE 

llpBMeHeHae nponop)lBOHanLHwx KaMep AnJI aHana3a 
06'LeKTOB, npOCBe"'BBaeMWX HeiiTpanLHLIM B3ny"leHBeM nB60 
BCUyCKaiO~X raMMa·KBaHTLI, U03BOnJieT OnepaTHBHO nony· 
"laTL BB3yanLHOe H306pa)l(eHBe BCCneAyeMWX 06'LeKTOB npB 
Manoii A03e o6ny"leHBJI ux, a TaK)I(e 6onee AeTanLHO H3y
"laTL 3TH 06'LeKTLI C UOMO~LIO 3BM. 
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Puc. 15 . .DAoK- cxeMa npozpaMM OAJI aHaAuaa npocee"'ueae
MbiX o6'beKmoe c noMOJqbJO 3BM. 

HcnonL3YJI BCTO"'HHK raMMa·KBaHTOB C OUTHManLHOB 
3Heprueii, MO)I(HO nony"laTL TeHeswe B3o6pa)l(eHBJI 6aono
rB"leCKHX 06'LeKTOB /Ey = 20-:-40 K3B/. llpB 6onee BblCO· 
KOB 3HeprBH raMMa- KBaHTOB B HanH"'HB CBCTeMbl KOnnBMa
llHB Ha nponop)lBOHanLHOB KaMepe ycTaHOBKY MO)I(HO BC· 
nonL30BaTL MJI Ae4JeKTOCKOnHH c npocTpaHCTBeHHWM pa3-
peweHBeM ny"lwe 1 MM. 

B 3aKniO"leHBe aBTOpbl swpa)l(aiOT rny6oKyro npB3Ha
TenLHOCTL npo4J. A.M.IianABHY 3a 6onLWOB HHTepec K pa-
6oTe, B.M.ronosaTIOKy, M.H.Muxaiinosoii, P .M.Iia3nosoii, 
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IO.r .~e.nynosy, H.IT.BoJIKosy 3a noMOIQ:& npu co3.nauBB 
ycTaHoBKB, IT.K.MaH:&BKOBY B A.H.ITap~euosy 3a noMo~Q:& 
B H&JI&.llKe CT&H.ll&PTHYX JJieKTpOHHYX 6JIOKOB. 
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