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AHHCHMOB lO,C, H liP• P13 - 11872 

Panaorpa<jJHSI Ha ny'IKe HOHOB renaSI caaxpo<jlaaorpoaa 011f!l1 

0nHCbiBH6TCSI SKCllepHM6HTHllbHHSI ycTaHOBKH H npHBOIIS!TCS! npeneaparenb 
Hbie pesynhTHTbi panaorpa<jla'lecKHX accnenoeaaall aa ny'IKe Hoaoe renHSI 
caaxpo<jlasorpoaa 011f!l1. 3aeprHSI anb<jla-qacrau - 200 MsB/ayKnoa. noKaaa
ao, 'ITO Me ron o6ecneqaeaer pasperneaae no nnoraocra oKono 0,1% npa 
npocrpaHCTB6HHOM pa3peiiieHHH OKOllO 2 MM, noaa o6ny'leHHS! TeCTOBbiX 
06beKTOB llpH STOM COCTHBllS!llH 1 Mpan; CTHTHCTHKH - OKOllO 100 C06biTHll 
HH S!'I6HKY llllOIIIH/IbiO 2x2 MM 2 . 

Pa6ora Bbmonaeaa e fla6oparopaH BbiCOK!!X saeprall 011.1111. 

DpenpHHT 061>eAl!Heaaoro l!HCTI!Tyra l!AepHbiX I!CCJ"IellOBaHI!ii. Dy6aa 1978 

Anisimov Yu,S, et a!, P13 - 11872 
Radiographic Investigations on the Alpha Particle Beam 
of the Dubna Synchrophasotron 

'I'he experimental set-up for radiographic investigations on 
the alpha particle beam at the Dubna synchrophasotron is described 
Preliminary results are presented. Alpha particles with the energy 
of 200 MeV/nucleon were used, 'I'he density resolution of 0. 1 
percent and space resolution of 2 mm has been viewed, 'I'he radia
tion dose on the test objects was less than 10 mrad, 'I'he results 
at·e presented for approx, 100 events per a 2x2 mm 2 cell, 

'I'he investigation has been perfor·med at the Laboratory 
of High Energies, JINR, 

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 

BBE,l(EHHE 

WHTeHCHBHoe pa3BHTHe MeAHUHHCKOH nyqeaoii AHarHo

CTHKH rrpHBeno K IlOJIBneHHIO B HaCTOJI}Uee BpeMJI aBTOMa

TH3HpOBaHHblX, pa6oTaiOIUHX Ha nHHHH C 3BM, peHTreHo· 

AHarHOCTHqeCKHX ycTaHOBOK pa3nHqHblX THilOB. 0AHaKO 

BenHqHHa nyqeBOH Harpy3KH, Aa)l(e Ha COBpeMeHHblX CHCTe

MaX THrra EMI -cKaHepoB, cocTaBnJieT HecKonLKO pao Ja 

rrpoueAYPY, qTO orpaHHqHBaeT IlpHMeHeHHe IlOA06HblX ycTa

HOBOK AnJI rrpocjlHnaKTHqecKHX ueneii. Oco6eHHOCTH B3aHMo

AeiicTBHJI c BeiUeCTBOM JapJI)l(eHHbiX qacTHU - rrpoTOHOB, 

HOHOB B cpaBHeHHH C peHTreHOBCKHM H3nyqeHHeM Il03BO· 

nJIIOT rrpoBOAHTb paAHOrpacjlHqecKoe o6cneAOBaHHe rrpH cy

IUeCTBeHHO MeHblllHX A03aX o6nyqeHHJI H AaiOT 6onblllYIO 

HHcjlopMaUHIO o TOHKOH aHaToMHqecKoii cTpyKType. Wccne

AOBaHHJI ITO HCilOnh30BaHHIO JapJI)l(ep:~biX qacTHU AnJI paAHO· 

rpacjlHH 6blnH HaqaTbl B 1967 rOAY 1 l H IlpOBOAJITCJI ceiiqac 

ao MHOrHx cjlHJHqecKHX ueHTpax I 21. HanHqHe HH3K03Hep

reTHqHblX BbiBeAeHHbiX rryqKOB MHOroJapJIAHblX HOHOB Ha 

CHHxpocjlaJoTpoHe OW.HW rroJBonJieT rrpoBOAHTh HccneAoBa

HHJI B 3TOM HanpaaneHHH / 3!, B pa6oTe rrpHBOAJITCH rrpeA

BapHTenhHble pe3ynbTaTbl paAHOrpacjlHqeCKHX HCCneAOBa· 

HHH Ha rryqKe HOHOB renHJI c 3HeprHeii ~200 M3B/HYKAOH. 

1. IIPHHaHII IIPOTOHHO- HOHHOH PA,aHOr PA4>HH 

IlpH rrpOXO)l(AeHHH JapJI:>KeHHbiX qacTHU qepe3 BeiUeCTBO 

IlpOHCXOAHT IlOCTeileHHOe yMeHbllleHHe 3HeprHH H3- 3a HOHH· 

JaUHOHHoro TopMo:>KeHHJI Ha aToMax aemecTBa. BenHqHHa 
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npo6era on~eAenseTcs 3Hepraei qacTHU, npa 3TOM pa3-

6poc npo6era MOH03HepreTH1.fHLIX l.faCTHU B Be[UeCTBe 

/CTperrnHHr/ AOCTaTOl.fHO Man. TOl.fHOe H3MepeHHe OCTa

TOl.fHOrO npo6era /onpeAeneHHe TOl.fKH OCTaHOBKH/ HnH oc

TaTOl.fHOi 3HeprHH l.faCTHU, npoWeAWHX qepe3 HCCneAyeMLii 

06'LeKT, AaeT HHcllOpMaUHIO 06 HHTerpanLHOi nnOTHOCTH 

Be[UecTaa no nyTH qacTHU. Ha puc. 1 noKa3aHLI JaBHCHMo

CTH BenHl.fHHLI nOTOKa p~HTreHOBCKHX nyqei H npOTOHOB OT 

NC%1~ z npomo I 100 
40 
20 
10 
5 
2 I I I I I I I I I I I I I I''=" 

L,Ckt] 
Puc. 1. HHmeHcueHocm& ny<~Ka npomoHoe u peHmzeHoecKux 
/ly'leii 6 3Q6UCUMOCIIIU 0111 IIIO/lZJ4UHbl nOZ/lOIIIUIIIe/l.R. 3HepZUJI 
npomoHoe - 137 M3B. 3Ha<~eHue nuKoeozo Hanp.RJKeHu.R Ha 
peHmzeHoecKoii mpy6Ke - 100 KB. 

TOJIIUHHLI nornoTHTeJIJI/ 4/. B cnyqae npoTouoa ua6JIIOAaeTcs 

He 3Ha1.fHTeJILHOe yMeHLWeHHe nOTOKa H3- 3a JIAepHLIX 

B3aHMOAeHCTBHi H pe3KHi cnaA 3aBHCHMOCTH, COOTBeT

CTBYIOIUHi OCTaHOBKaM l.faCTHU. I13MeHeHHe nJIOTHOCTH Be

[UeCTBa Ha BenHl.fHHY i\m BL13LIBaeT H3MeHeHHe noToKa 

peHTreHOBCKHX nyqeu Ha BeJIHl.fHHY 1\x, nOTOKa npOTOHOB -

Ha BeJIHl.fHHY 1\p. 0THOWeHHe 3THX BeJIHl.fHH xapaKTepHJyeT 

OTHOCHTenLHLie B03MO)I(HOCTH peHTreHOBCKOi H npOTOHHO

HOHHOi paAHOrpacllHH no KOHTpaCTHOCTH H306pa)l(eHHS. 

4 

l -

2. 3KCIIEPHMEHTAJibHA.R YCTAHOBKA 

Ans npoaeAeHHR paAHOrpacllaqecKHX accneAoBaHHi Ha 

nyqKe HOHOB renHR C 3HeprHei -200 M3B/HYKAOH C03AaHa 

ycTaHOBKa Ha OCHOBe MHOronpoaonOl.fHLIX nponopUHOHanL

HLIX KaMep /TIK/, pa6oTalOI.QHX Ha JIHHHH C 3BM HP-21168. 
CxeMa pacnonmKeHHR annapaTypLI noKa3aHa Ha puc. 2. 

n!J"'DK 
~ 

!L 

nKt 
S.t 

tiJIIHT0/1 1 !L.._. 
a~n 

nK2 nK3 
52 

Puc. 2. CxeMa pacnoAoJKeHU.R 3KcnepuMeHmaA&Hoii annapa
myp&z Ha e&~eeoeHHOM ny<~Ke uoHoe zeAu.R. 

B COCTaB ycTaHOBKH BXOART CUHHTHnnSUHOHHLie Cl.feTl.fHKH 

(8
1

, S~; ABYXKOOPAHHaTuLie nponopuaouanLHLie KaMepLI 

/TIK17 TIK3/; MOAYJIL H3 nponopuaouaJILHLIX KaMep AJIR 

ocTauoBKH qacTHU - AO /" AeTeKTop onpeAeneHHS TOl.fKH 

OCTaHOBKH"/; ua6op BLICOKOTOl.fHLIX nnaCTHH H3 oprcTeKJia 

jp = 1,18 z/cM3j, HCnOJIL3yeMLIX B Kal.feCTBe norJIOTH

TeJIR - TI; a TaK)I(e 6oKc c BOAOi AJIR paJMei.Qeuas uccne

AYeMoro o6'LeKTa c uenLro ycTpaueuus 3!l>clleKTa reoMeT

puqecKoi cllopMLI. 

2.1. ,4eyxKoopouHaiiiH&ze nponopt~uoHaA&H&ze KaMepbl 

TpH nponopuuouanhHLie KaMephi c l.fYBCTBHTeJihHOi nno

IUaALIO 250x250 MM 2 HMeJOT Me)tOJieKTpO.UHOe paCCTOJIHHe 

6 MM. AHOAHLie ITJIOCKOCTH HaMOTaHbl 10JI01.feHOi BOJILcllpa-

5 



MOBOB npOB'lJIOKOB ,IJ;HaMeTpOM 0,02 MM C WaroM 2 MM. 

Karo,IJ;HMe nnocKocru HaMoTaHM oprorouaJILHO npoaoJioKoB: 
HJ 6epHJIJIHeBOB 6pOH3M ,IJ;HaMeTpOM 0,1 MM C WaroM 2 MM. 

Koop,IJ;uuaruaJI uufilopMa~HH CHHMaercH c KaTo,IJ;oa llK tiepeJ 
JJieKrpoMarHHTHMe JIHHHH Ja,D;ep)I(KH I 5/ AHO,IJ;HMe curua
JIM Ja,IJ;aror uyneaoB: MOMeHT apeMeuu npu onpe,IJ;eJieuuu X -
H Y- KOOp,IJ;HHa T no Ja,D;ep)I(Ke Ka TO,II;HMX CHrHaJIOB 
COOTBeTCTBYIO~eB KaMepM, a TaK)I(e HCnOJibJYIOTCJI ,IJ;JI.II 
oprauuJa~uu rpurrepa. BpeMeuuoe paJpeweuue llK - oKoJio 
2,5 MKC, KaMepM pa6oTaiOT Ha raJOBOB CMeCH Ar+25%C0 

2 
t 

+3%C 2H 50H npu uanpJI)I(eHHH -·4,1 KB. 

2.2. ,l(emeKITIOp OCIIIUHOBKU 

)l;eTeKTOp OCTaHOBKH npe,IJ;CTaBJIJieT C060B 6JIOK H3 12 
nponop~HOHaJibHMX KaMep, paJMe~eHHMX B e,IJ;HHOM raJo
BOM o6'beMe. CxeMaTH'lHOe HJo6pa)l(euue ,IJ;eTeKTopa npe,IJ;
craaneuo ua puc. 3. Auo,IJ;HMe nnocKOCTH Ka)I(,IJ;OH KaMepLI 

t)J 
~l\ 

~ 
F 

I cm.uuba1>01-41 u ~ 
'*""" lbii'LJ 

QHodH~t fiA()CKOfTW _R'(_ ~ KO-"C.!:{ X 

~ " 7 ~ : : : : [}I 

~ 
• . . . . Q\ 

Puc. 3. CxeMallu'lecKoe U3o6paJICeHue Oe11eK11opa, cAyJKa
Uiezo OAJI onpeOeAeHUJI IIO'lKU OCIIUHOBKU UAbtja- 'lUCIIrUfl. 
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HaMOTaHbl JOJIO'leHOB BOJibfilpaMOBOB npOBOJIOKOB ,IJ;HaMeTpOM 
0,02 MM C warOM 4 MM, npOBOJIOKH pacnaJIHM Ha 06II.{He 
WHHbl, C KOTOpMX CHHMaeTCJI HHfiJOpMa~HJI. KaTO,IJ;M BMnOJI
HeHM H3 aJIIOMHHHeBOB filoJILrH TOJI~HHOB 175 MKM. Me)I(-
3JieKTpO,D;HOe paCCTOJIHHe - 6 MM, paCCTOJIHHe Me)I(,IJ;y Ka
TO,IJ;aMH COCe,IJ;HHX KaMep - 4 MM. )l;eTeKTOp pa6oTaeT Ha 
ra3oao8 cMecu Ar + 15% CO 2+ 3% C2H 50H npu uanpJI)I(eHHH 
~ 2,3 KB. qyBCTBHTeJILHaJI nnm~a,IJ;b ,IJ;eTeKropa 
280x280 MM 2. TaKHM o6pa30M, ,LJ;O npe,D;cTaBJIJieT co6o8 
CHCTeMy HJ 12 HeJaBHCHMMX raJOBbiX C'leT'lHKOB /Kaua
JIOB/ C paJMemeHHMMH Me)I(,IJ;y HHMH norJIOTHTeJIJIMH TOJI
II.{HHOB 0,095 2/CM 2,pOJib KOTOpMX BMnOJIHJIIOT aJIIOMRHHe
BMe KaTO,IJ;M. 

2.3. 3AeKmpoHHaJI annapamypa 

Ha puc. 4 npuae,IJ;eua filyuK~HouaJILHaJI cxeMa 3JieKrpou
uoB: annaparypM, B COCTaB KOTOpOB BXO,IJ;JIT: 

- 3JieKTpOHHKa C'beMa HHfilopMa~HH C llK /9 ~aHaJIOB 
ycunureneB: u ,IJ;HcKpHMHua ropoa rona .n;- 201 I 61 u .n;o 
/12 KaHaJIOB YCHJieHHJI CHrHaJIOB/; 

- 6JIOKH, ocymecTBJIHIO~He or6op co6MTHB no Ja,IJ;au
HMM KpHTepHJIM - THna JIT- 203 H THna JIT- 206; 

- 6JIOKH perHCTpa~HH HHfiJOpMa~HH C ~0 /rO,IJ;OCKOnH
tieCKHB perucrp rona R- 206 I H IlK /apeMJI-~HfilpoBble 
xouaepropM rona R-302 c raxroaoB: tiacroroB: 125 MTtl/; 

Ha6op 6JIOKOB CTaH,D;apTHOB 6biCTpOB 3JieKTpOHHKH /71; 
- 3JieKTpOHHKa BHJyaJIH3a~HH, BKJIIO'laiO~aJI HHTepfileBC 

K JanoMuuaromeMy ycrpoB:cray PEP-500 lsi. ,IJ;paB:aep tiepuo-
6enoro H ~aeruoro TB-Mouuropa . 

CBJIJb c 3BM HP-~1J6B ocy~ecTBJIHJiacb tiepe3 ,D;paB:
aep THna )l;HP- 821 g C HCnOJibJOBaHHeM KOHTpOJIJiepa 
C-004, ynpaaneuue npepMBaHHeM 3BM npoao,IJ;HJIOCb c no
MO~biO cne~HaJIH3HpOBaHHOrO 6JIOKa. 3JieKTpOHHKa BblnoJI
ueua a crau,IJ;apre KAMAK. 

0T6HpaJIHCb C06MTHJI, OTBeYaiO~He JIOrHKe 
(S r A 1' A2 ·A 3' c r c 12' s 2). r,IJ;e A i - aHO,IJ;Hble CHrHaJibl 
i -8 IlK, a C1 H C12- COOTBeTCTBeHHO nepBbiB H nOCJie,IJ;HHB 
KauaJIM ,LJ;O. KpoMe Toro, Tpe6oaanoch nblllOJIHeuue ycno-
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BH.II - O~HH H TOJILKO O~HH aHO~HbiH H KaTO~HbiH CHrHaJI Ja 
BpeM.II naM.IITH IlK. 

AnnapaTypa noJBOJI.IIJia nepe~aBaTL B 3BM ~o 1000 

noJie3HbiX C06biTHH Ja BpeM.II BbiBO~a nyl.fKa, paBHOe-250 MC. 

r-== 51 ,~.\!j- - -- - fTQO "+,.:4 --I 
I 
I ~ 

I 

Puc. 4. <PyHKijUOHaAbHa.R cxe.Ma 3AeK111POHHou annapa111ypb1. 

2.4. 06pa60111Ka UH{JOp.MaijUU. 

IlpH nOMOLQH C03~aHHOro KOMnJieKca nporpaMM o6pa-

60TKa ~aHHbiX OCyi.QeCTBJI.IIJiaCL B pe)KHMe "on-line, C 

UeJILIO noJiyl.feHH.II OCHOBHbiX xapaKTepHCTHK H OnTHMH3aUHH 

pe)KHMa pa60Tbl. Ilo xapaKTepy peJyJILTaTOB 06pa60TKH 
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. COBOKynHOCTL nporpaMM no~pa3~eJI.IIJiaCb Ha ~Ba KJiacca: 

K nepBOMY OTHOCJITC.II nporpaMMbl, o6ecnel.fHBaJOIUHe KOHT

pOJIL pa60Tbl annapaTypbl, KO BTOpOMY - nporpaMMbl CTa

THCTHl.feCKOH o6pa6oTKH KOOp~HHaTHOro ypOBH.II, o6ecnel.fH

BaiOLQHe noJiyl.feHHe 3KCnepHMeHTaTOpOM HH~i~OpMaUHH 0 Ha

JIH"'HH HeO~HOpO~HOCTeH no nJIOTHOCTH B HCCJie~yeMOM 
06'beKTe. IlpH 3TOM 06'beKT "npoeuupyeTC.II" Ha nJIOCKOCTL, 

opToroHaJILHYIO ocu nyl.fKa, H uccne~yeMa.ll nnoma~L paJ~e

JI.IIeTC.II Ha 3JieMeHTapHble .lll.feHKH, KOJIHl.feCTBO KOTOpbiX -

100xl00. AHaJIHlHPYIOTC.II CTaTHCTHl.feCKH HOpMHpOBaHHble 

pacnpe~eJieHHJI TOl.feK OCTaHOBKH l.faCTHU B ~0 no Ka)K~OH 

3JieMeHTapHoii: Jll.feii:Ke. PeJyJILTaTbl o6pa6oTKH no nporpaM

MaM nepsoro H HeKoTopoB: l.faCTH BToporo Knacca npe~

CTaBJIJIIOTCJI 3KCnepHMeHTa TOpy C nOMOIULIO ~HCnJie.ll H 

AUIIY. 0KOH1.faTeJILHaJI pa~uorpalilH"'ecKaJI HHiilopMaUH.II o6 

uccne~yeMoM o6'beKTe BbiBO~HTC.II Ha TB-MOHHTOp • 

3. 3KCIIEPHMEHTAJibHbiE PE3YJibTATbl 

3.1. flapa.Me111pbl ny'IKa UOHOB 2€/IU.R 

Ha puc. 5 noKaJaHa JaBHCHMOCTL ocna6neHH.II noToKa 

nyl.fKOBbiX l.faCTHU OT KOJIHl.feCTBa npoii:~eHHOrO HMH BeiUeCT-

l 0,8 

~ 
~ Q6 

(,1 

::t 

E 0.~ 
::t: 

;:::; Q2 

0 

------

Ct nK• nK, nK, 

1 "7'"·1 kJ I I G:J 

2 it 6 ~ fO f2. flf fG (/ ZO ~2 lit l6 

L(cM C5 H 80 2) 

Puc. 5. HH111eHCUBHOC111b no11o1<a 'laC111Uij ny'IKa e 3aeucu.Mo

C111U 0111 1110/IUIUHbl nOZ/10111U111€/I.R. 
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Ba. 2 BenH"'HHa npo6era cocTaBnHeT npHMepHo 25,9 z/cM 
TKaHe3KBHBaJieHTHOrO Be~eCTBa, "'TO COOTBeTCTByeT 3Hep
rHH anLciJa-qacTHU -200 M3B/HYIUIOH. CxeMa H3MepeHHH 

npe~cTaBJieHa Ha TOM *e pncyHKe. Me*~Y llKl H llK2 Ha
xo~unocL Be~eCTBO fll, norJIOTHTeJih nepeMeHHOH TOJil..QHHbi 
fl2 pa3MeJ..QaJICJI Me)K~y flK3 H ,ll.O. C l - nepBbiH C"'eT"'HK 
~eTeKTOpa OCTaHOBKH. Onpe~eJIHJIOCh OTHOllieHHe C"'eTa Cl 
K MOHHTOpy (A rA2 • A3 ), r~e Ai - aHO~Hble CHrHaJibi 
COOTBeTCTBYIOIUeH ilK. 

lly"'OK HMen cne~yro~ne pa3Mepbl: no ropHJOHTann
OKOJIO 8 CM, no BepTHKaJIH - OKOJIO 12 CM. Co6CTBeHHaJI 
yrnoBaR pacxo~HMOCTL ny"!Ka MeHLme 10 Mpao. 

flpH npOBe~eHHH pa~HorpaciJH"'eCKHX HCCJie~OBaHHH B 
TpHrrep ~OnOJIHHTeJihHO 6LIJIH BKJIIO"'eHbi S 2 H C 12 , pa6o
TalOll.(He B pe)KHMe aHTHCOBna~eHHH. 3TO n03BOJIHJIO HCKJIIO
"'HTh He60JihlliYIO ~OJIIO "!aCTHU C ~JIHHHhiM npo6eroM, npH
CYTCTBYIOIUHX B ny"!Ke. 

3.2. fJyacm8ume/lbHOC111b ycmaH08KU 

l.lyBCTBHTeJihHOCTh K H3MeHeHHIO nnOTHOCTH onpe~enJieT
CJI T .H. rny6HHHbiM pa3pemeHHeM H 3aBHCHT OT CTperrnHH
ra, 3HepreTH"'ecKoro pa36poca ny"!Ka, annapaTypHbiX no
rpemHocTeB:, BJIHJIHHJI MHOTOKpa THOrO pacceJIHHJI Ha H3-
Mep.JieMYIO uenH"'HHY npo6era. O~HaKo nocne~HHe ~Ba ciJaK
Topa B uameM cnyqae npeue6pe)KHMO Manbl. Ha puc. 6 
npnue~eHbl KpHBble nornoiUeHHJI anLciJa- qacTHU B o6nacTH 
HX OCTaHOBKH, nony"'eHHble ~JI.JI pa3JIH"'HbiX KaHaJIOB ,ll.O. 
3aBHCHMOCTH xapaKTepH3YlOT BbiCOKYIO O~HOpO~HOCTL C"'eT
qHKOB ~eTeKTOpa OCTaHOBKH. 

rucTorpaMMa CTaTHCTHqeCKOrO pacnpe~eJieHHJI TO"'eK 
OCTaHOBKH no KaHanaM ,ll.O B cnyqae TKaHe3KBHBaJieHTHOro 
roMoreHHoro nornoTHTenJI TOJIIUHHOH 25,54 z/cM 2 noKa
JaHa Ha puc. 7. lliupuua pacnpe~eneHHJI ua nonyBhiCOTe -
OKOJIO 4,5 KUHU/Ia, qTo COOTBeTCTByeT BeJIHqHHe a 

= 1,9 KaHaAa. llyTeM onpe~eneHHJI ueHTpa TJI)KeCTH no~o6-
HbiX pacnpe~eneHHH ~JIR pa3nHqHOH TOJIIUHHbl nornOTHTeJIJI 
H3 oprcTeKna 6blna npoue~eHa Kanu6poBKa ,ll.O. PeJynLTa
TLI npe~cTauneHLI ua puc. 8. U.eua KaHana ~eTeKTopa ocTa-
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Puc. 6. 06Aacmu pe3Kozo cnaoa KpU8biX nozAoUieHUJI a/lbfPa
'lacmu!J 8 :Ja8ucuMocmu om KO/IU'lecm8a ue1J1eCm8a /OAJI pa3-
/IU'lHbiX KUHU/108 ;:(0/. 
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Puc. 7. Cmamucmu'lecKoe pacnpeoe/leHue mo'leK ocmaH06KU 
no KUHU/IUM ,40 0/IJI ZOMOZeHHOZO nOZ/101/IU1/Ie/IJI. 
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HOBKH COOTBeTCTByeT 0,082 z/cM 2 TKaHe3KBHBaJieHTHOrO 
se~ecTsa. Cne~osaTenLHO, ~JIB pacnpe~eneHHB, npuse~eH-

Horo Ha puc. 7, u = 0,155 z/cM 2, 

.4L (MH C5HID,J 
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25,0'1 2~.Yf 25.55 25.19 
L ( r c11"2/ 

Puc. 8. KaAu6poao'lHaA 3aaucuMOCIIIb, xapaKIIIepu3yKJfllaA 
'lyac•aumeAbHOCIIIb ,40 OAA mKaHe3KauaaAeHmHozo aer~~ecm
aa. 

CTperrnuHr onpe~enBeTcB Bblpa>KeHueM 
aCTp, 
--,r-( = 

r~e a cTp. - cpe~HeKBa~paTH'IecKaJI owu6Ka pacnpe~e
neHHJI TO'IeK OCTaHOBKH 'laCTHIJ;, a R • BenH'IHHa HX npo-
6era B seliJ;eCTBe. ,II;nJI anLciJa-qacTHU < = 0,5~ llo/ . 
H3MepJieMaJI senH'IHHa a onpe~enJieTCJI cTperrnHHroM, 
HMnynLcHblM pa36pocoM ny'IKa H norpewHOCTLIO annapa

Typbl: 

a 2 =(a~p/p) 2+<acTp. )
2 

+ (aannap. ) 
2 

· 

C'IHTaJI aannap. npeHe6pe>KHMO Manoii senH'IHHoii, nony-

qaeM, 'ITO a ~p/p = 0,33~. 
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)l;JIJI ysenH'IeHHJI 'IYBCTBHTenLHOCTH ~0 BenH'IHHbl ± w , 
He06XO~HMO HMeTL CTaTHCTH'IeCKYIO o6ecne'leHHOCTL 
N 'laCTHU aa B'leiixy, r~e w =a· N-17~ YcTaaosxa ~aeT 
B03MO>KHOCTL onpe~enBTL H3MeHeHHJI llJIOTHOCTH B 06oeK· 
Te aa 0,024 z/cM 2 10,2 MM oprcTexnal npu N > 42 . 

llpocTpaHcTseaaoe pa3peweaue MeTo~a onpe~enJieTCJI 
KOOp~HHaTHOH TO'IHOCTLIO ~eTeKTOpOB H MHOrOKpaTHblM pac· 
CeJIHHeM. 

3.3. Paouozpat/JuA t/JaHIIIOMoa 

)l;nB nony'ICHHB H306pa)l(eHHB 06oeKTOB HCllOnL30BanHCL 
lilaHTOMLI H3 oprcTeKna nepeMCHHOrO Ce'leHHB C Ha6opOM 
OTBepCTHH pa3JIH'IHOrO ~HaMeTpa. cl>aHTOMLI ycTaHaBJIH• 
BaJIHCL B B03~yxe Henocpe~CTBeHHO nepe~ 60KCOM C BO~OH 
HJIH llOMe~aJIHCL B BO~y. fipH pa3Me1IJ;CHHH ciJaHTOMa TOJI· 
~HHOH r I CMI B 6oKce H3MeHeHHe llJIOTHOCTH COOTBCTCT
BOBano senH'IHHe f..p = 0,18P I z/cM 21. HuciJopMaiJ;HB Ja· 
nHCLIBanacL ua MarHHTHYIO neHTY ~JIB nocne~y10~ero aaa
JIH3a, a TaK)I(e o6pa6aTwsanacL B pe)I(HMe "on-line" 
PeJyJILTaTLI npe~cTaBJIBJIHcL ua u;seTHOM TB ·MoHHTope. 

Ha puc. 9 npase~eaa pa~aorpaMMa I CHHMOK c 3Kpaaa 
TCJICBH30pal ciJaHTOMa H3 oprCTCKJia, llOMC~CHHOrO B 60KC 
C BO~OH, TaM )I(C llOKa3aHLI reoMeTpH'ICCKHC pa3MCpLI ciJaH· 
TOMa. l13MeHCHHB nnOTHOCTH COOTBCTCTBYIOT ~0,05 Z/CM 2 
H _, 0,1 2/CM 2 · BH~HLI OTBepCTHB ~HaMeTpOM 2,4,6 H 8 MM. 

HonylJeHo H3o6pa)l(eHHe cl>aHTOMa HJ oprcTeKna, noMe
~CHHOrO nepe~ 60KCOM C BO~OH, C nepena~OM B TOJIIIJ;HHe 
Ha 0,2 MM, 'ITO COOTBeTCTByeT BCJIH'IHHC i\p = 0,024 2/CM 2. 
Pa~aorpaMMa noKa3aHa aa puc. 10. CTaTHCTH'IecKaB o6ec
ne'leHHOCTL - 100 C06LITHH Ha B'leHKY pa3MepoM 2,5x 
X2,5 MM 2, fiorno~eHHaB ~03a llpH 3TOM COCTaBHna BCJIH'IH" 
HY OKOJIO 1 Mpao. 

3AKJJJO f./EHHE 

Co3~aHHaB YCTaHOBKa, pa6oTaiO~aB Ha llY'IKC HOHOB re
nHJI c 3Heprueii ~200 M3B/HYKAOH, o6ecnequsaeT: 
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Puc. 9. PaouozpaMMa /cHUMOK c 3KpaHa me/le(JU3opa/ u 
3CKU3 rjjaHmOMQ U3 opzcmeK/IQ. 

- BbiCOKOe pa3peweHHe no nnoTHOCTH I < O,lo/ol c oT-
HOCHTenbHO XOpOWHM npOCTpaHCTBeHHblM pa3peWeHHeM 
I- 2 MMI, nornoll.l,eHHaH .n;o3a npH :noM nopH.n;Ka 1 Mpao; 

- npe.n;cTaBneHHe HH~opMaUHH o6 Hccne.n;yeMoM o6beK

Te Ha UBeTHOM T B- MOHHTOpe. 

ABTOpbi Bblpa:>KaJOT 6naro.n;apHOCTb A.M.Iian.n;HHY 3a 
IIOMOll.l,b H IIOCTOHHHbiB HHTepec K pa6oTe, M.r .Mell.l,epg

KOBY - 3a co.n;eHCTBHe pa6oTe. 
ABTOpbi npH3HaTenbHbl H.li.HccHHCKOMY, A.,ll;.KHpHnno

BY H C.A.HoBHKOBY - coJ.n;aTenHM KaHana Me.n;HUHHCKoro 
nyqKa, 6e3 KOToporo HeB03MO:>KHbiM 6blno 6bl npoBe.n;eHHe 
.n;aHHOB pa60Tbl. lionbWaH IIOMOll.l,b B no.n;rOTOBKe H npoBe
.n;eHHH 3KcnepHMeHTa 6bina oKa3aHa M.H.XaqaTypHHOM, Ko
ropoMy aBTOpbl Bbipa)l(aJOT rny6oKyJO IIpH3Ha TenbHOCTb. 
ABTOpbi 6naro.n;apHT raK:>Ke C.A. ABepHqeBa, li.K.KypHTHH

KoBa, H.<I>.KonnaKoBa, c.r .liacHna.n;3e, M.H.MHxaB:noBy, 
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B.A.CMHPHOBa, JI.CHTapoBy, P.M.Iia3noBy, B.A.IienHKOBa, 
A.E.MocKOBCKoro, H.II.BonKoBa, IO.r .Cile.n;ynoBa, H.H. TH
xaHqeBa, B.K.IO.n;HHa, B.H.lllapoBa 3a noMOll.l,b B pa6oTe, 
a TaK:>Ke H.H.KapneHKO - 3a none3Hble o6cy:>K.n;eHHA. 

ABTOpbl npH3HaTenbHbl A.H.Py.n;epMaHy H r .B.MaKa
POBOB 3a none3Hble o6cy:>K.n;eHHH H HHTepec K pa6oTe. 

~ 
~ 

5,2 

Puc. 10. PaouozpaMMa, U/I/110Cmpupy1014aJ1 B03MOJtCHocmb 
o6HapyJtCeHUJI HeoOHopoOHocmeu no nAomHocmu Ha 0,1 o/o. 
CHUMOK c 3KpaHa me/le6143opa. 
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PyKonucb nocmynu11a e U30amellbCKuu omoe11 
5 ceHmJI6pJI 1978 zooa. 


