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TIPH rrpOXOJKgeHHH HeihpOHOB qepe3 pe30HaHCHbIH <pHJIbTP B HX cnexrpe 

<pOpMHpyIOTCH 06JIaCTH "nposarroa", B KOTOpbIX nepaasasre HeHTpOHbI npaxra­

qeCKH rrOJIHOCTblO nornouteasr (pHC. 2). ECJIH peaonaacasre nerexropsr, xoropsre 
HaXO)J;HTCH BHyTpH 061>eMa, OrpaHHqeHHOrO pe30HaHCHbIM <pHJIbTpOM, BbI6paHbI 

TaKHM o6pa30M, qTO 3HeprHH HX pe30HaHCOB nonanaror B 06JIaCTH "npoaanoa", 
TO aKTHBHOCTb 3THX nere..KTOpOB fiyner 3HalJHTeJIbHO CHH)f(eHa. Hanpnsrep, B CJIy­

lJae, xorna pe30H~CHbIH .o;eTeKTQP H pe~OH~ClibIH <pHJIbTP C.o;eJICUIbI H3· onaoro 

H -TOrO ?Ke J\'~eTarrmi, 3KpaHHpyroIUHH 3<p<peK'{ f M~ aKTHBalJ,IDl B,pe30HaHGHOM .C 

nerexrope KaKOrO-JIH60 HyKJIH,l:(a, HMelO~erO O.o;HH pe30HaHC, M0¥KeT 6bITb, pac­

ClJHTaH.,rrO CJIe.o;y.ro,rueH <pOpMY;ITe: ,: 
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rne d' - T()JIIUHHa pe30HaHCHOrO <pHJIbTpa, t - TOJIIUHHa nereicropa, N - lJHCJIO 

anep paccerarpaaaesroro HyKmi'na B 1'CM3'~'BemecTB'a <pHJII>,ipa ,'-if nerexropa, ;' ­
" .-' 0 

ceseaae 'B MaKcHMyMe pe30HaHCa. BeJIHqHHa sxpaaapytomero 3<p<peK:T~ onpenenaer 

aKTHBH'OCTb pe30HaHCHOrO nerercropa B orcyrcrsae accnenycsioro ofisexra, TO 

ecrs <pOHOBbIH'ypoBeHb. 

TIpi1 JiarrHlJHH nccnenyeraoro 061>eKTa HeHTpoHbI pacceaaarorca aa anpax 

ero aeuiecrsa H B pe3YJIbTaTe sroro TepHIOT 3HeprHIO B COOTBeTCTBHH C KHHeMaTH­

qeCKHMH 3aKOHaMH yrrpyroro pacceanaa. MaKCHMarrbHaH BeJIH~niHa norepanaoa 
HeHTpoHoM 3HeprHH npa pacceaaaa ero na anpe C aTOMHOH "'M-~rccoH ,~. A" panna 

~~ ~'';( ~_- a}E ,.r.o;ea = ( ,':~ i.' )h; a E-~-rrePB~~~~:HaH 3HeprHH'He~;poHa.
A+:1.. :",- ." -'.~. .-.', ' 

Banno , qTO .norepa 3HepJ;HH' 6y.o;YJ 60JIbWHMH qP!f, pacceaaaa na 60JIee JIerKHX 
• ·l.~ ", . " 

H.o;pax. .. ".. ? 
HeHTpoHbI, norepasurae aaepnuo, nonanyr B o1?OOC.T,~",~4!po~.arro~" ij.';:-l3. xacr­

HOCTH, MoryT nonacrs B pe30HaHCHylO 06JIaCTb nerexropa. TIYTeM BbI60pa i'JemecTB.a 

pe30HaHCHbIX <pHJIbTPOB H .nerexropoa, a raxxe rryn~M BbI60pa HX TOJImHH, MO)f(HO 

nonofipars TaKHe yCJIOBHH, sro B pe30HaHCHylO 06JIaCTb nerexropa nonanyr TOJIbKO 

HeHTpoHbI, norepasurae Haw60JIbIIIylO aneprmo. TIoTepH,3HeprHH rrpajiacceanaa 

na <6QJIee TH)f(eJIbD(H.o;pax He.6ynYT .o;OCTaTOtIHbI, qT06bl' HeftTpoH6I" CMOrJIH uonacrs 
B pe30HaHCHYlO 06JIaCTb. .,:. "'., 

R.o;pa sonopona CTaHOBHTCJI' KaK 6bI H30TPOIIHbIMH HCTOtIHHKaMH HeHTpoHoB, 

xoropsie peracrpapyrorcs B aane pacnpeneneaaa aKTHBHOCTH pe30HaHCHblM nerex­

TbpOM, pacItOJIO)f(eHHbIM na noaepxnocrn 061>eKTa. HMeeTCH rrOJIHaH aaanoras 

C ~6bI1fiIOH asropanaorparpaea. Ilns norryseaaa BHAHMOH aaropanaorpascasr peao­

HaHCHbIH nerekrop rrOCJIe 06JIyqeH~ nosreutaror B KOHTaKT C anepnoa <POT03MYJIb­

CH({H. '" , ':?_ ~',~,', -, .~\ '." _,. , ' ,. 

3KcrrepHj\1'eHTarrbHble HCCJIenOBaHHH OCHOBHbIX, cBoHGrlt,· M~To.o;a HAPf ,J3.o.o;O­

poni dcymeCTBJIHJIHCb C HCrrOJIb30BaHHeM pe30HaHCHOrO <pHJIbTpa H pe30HaHCHQ.ro 

.o;eTeKTopaH3 MeTarrJIHqeCKOrO HHAHH. 
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IfPuc. 3. Otnocutenuuis ali:TU8HOCTb 

pe30HaRCH020 OeTe1<.TOpa 8 saeucu­ ~ I.O 

MOCTU OT TOil tuuttu pe30HaHCH020 ~ 0.8 
l<

(fiullbTpa. 1.:- a1<.TU8HOCTb"oerexropa i 0,6 

e6e3 otisexra (3rj'Jrj'Je1<.TU8HOCTb 3 tepa­ II 0,4

HUp08KU) , 2 - oononuutensnoe npu­ I ' 
patuenue CtKTU8HOCTU 'sa ClJeT pacce­ 8.....i 0;2JlHWl HeUTpOH08 8 nonusruneue, 

3 - sa ClJeT paCCeJlHUJl 8 KBap14e80M ! 
cretcne. O,I 

0,2 0,4 0,6 1,0 Z.1l 4,0 

T~ pclaOllllllClI!01'O 4IInorpa... 

UeJIbIO nepaoii qaCTH axcnepa­

MeHTOB HBJIHJICH Bbl60p TOJImMHbI 

pe30HaHCHOrO epHJIbTpa, KOTOpblH rrpe.n;CTaBJIHJI C060H rrOJIbIH UJiJIHHAP C .o;HaM 

H KPbIlliKOH. CHapy)KH OH 06JIHlJ;OBaH CJIOeM KMMHH TonIlUiHOH 0,5 MM. 

TOJIlllHHY pe30HaHCHOrO <pHJIbTpa H3MeHHnH rryrexs noorenoaarerrsaoro nofiasrre­

HHH HOBbIX CJIoeB HH.o;HH BHyTpH UHJIHH.o;pa. 

Pe30HaHCHble nerexropsr rrpe.o;CTaBJJHJIH C060H THTaHOBbIe <pOJIbrH TOJIlIUIHOH 

60 MKM, na xoropsre :meKTpOXHMHqeCKHM nyresr HaHeCeHO 10 MKM HH.o;HH. Bee 
nerexropsr 6bIJIH npoxanatipoaaasr rryresr nocrrenonarensnoro o6RyqeHHH HX 

B OAHOM H TOM )f(e none HeHTpOHOB. 

Ilpa H3MeHeHMH TOJImHHbI <pHJIbTpa BHYTPb UHJIHH.rr.pa rrOMemaJICH pe30HaHC­

HbIH nerexrop, a 3aTeM ace 3TO yCTpOHCTBO 06JIytIarrOCb B none HeHTpOHOB, aa­

MeMeHHblx R rpa<pHTOBOM xyfie. B xanecrae HCTOtIHHKa HCrrOJIb30BarrCH 252 Cf 

C BbIXO.o;OM HeHTpoHoB 3 . 10 7 HeHTp.. C-1. Ilpa Ka)l()l.oH ycnUfOBJIeI-IHOH TOJIlWiHe 

<pHJIbTpa B IUUIHfIApe rrOCJIe.o;OBaTeJIbHO otinysanacs: pe30HaHCHblH nerexrop 6e3 

06'beKTa, nereicrop C aonoponconepacaunor 061>eKTOM H C 061>eKTOM, He conepzca­

ll~HM sonopona. Bonoponconepzcaunea 061>eKTOM CJIy)f(HJI rrOJJH3THJIeH TOJImHHOH 

150 MKM, a nenonoponconepscautaw - npotcarremroe xaapueaoe CTeKJIO. Ilocne 
06JIyqeHHH aKTHBHOCTb pe30HaHCHOrO nerexropa H3MepHJIaCb C nosroursro raso­

paspanaoro CqeTlJHKa 13 -qaCTHU· 
Pe3YJIbTaTbl axcnepasseara npaneneasr na pac.B. KpHBaH 1 cooraercrsyer 

} 
3aBHCHMOCTH 3cP<peKTHBHoCTH 3KpaHHpOBaHHH pe30HaHCHOrO nerexropa, o6JIy­

qeHHOrO 6e3 061>eKTa, OT TOJImHHbI pe30HaHCHOrO <pHJIbTpa. 3a enanauy npanara 

aKTHBHOCTD nerexropa, 06JIyqeHHOrO TOJIbKO B KaAMHH 6e3 aarmeaoro <pHJIbTpa. 

Kpaasre 2 H 3 OTo6p(l)f(aIOT 3aBHCHMOCTb npapaureans aKTHBHOCTH pe30HaHCHOrO 

nerexropa OT TOJImHHbI <pHJIbTpa npn 06JIyqeHHH C aonoponconepxaunor 061>eKTOM 

H C xaapueasrw CTeKJIOM COOTBeTCTBeHHO. 3a ernmauy npaaaro npnpauteaae aKTHB­

HOCTH npn TOJIlUHHe aanaesoro <pHJIbTpa 0,2 MM. 

113 peaynsraron axcnepasreara cnenyer, tITO YBeJIHqeHHe TOJImUHbI pe30HaHC­,.i
noro <pilllbTpa aerier K yxrensuremno aKTHBHOCTH nerexropa, 06JIyqeHHOrO 6e3 

06'beKTa, TO ecrs K CHH)f(eHHIO <pOHa, H K YBeJIHqeHillO llIHpHHbI "nposana". TIoCJIe.o;­

Hee CJIe.o;yeT H3 pe3yJIbTaTOB, rrorryqeHHbIX rrpH 06JIyqeHHH C 061>eKTOM H3 KBapua 

(KpHBaH 3). BHARO, qTO C YBeJIHqeHHeM TOJIIUHHbl <pHJIbTpa Bce MeHbllIaH qaCTb 
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pacceanasrx HeHTpOHOB AOCTHraeT 3HeprHH pe30HaHCa H 3aXBaTblBaeTCHAeTeKTO­ Puc. 4. K01apaCTlWCTb 061JeKTa U3 
K,OpOM. 3Ta '3aBHCHMOC'Tb' npHpaIUeHHH aKTHBHOCTH nerexropa f.lA OT TOJIIUHHbI nOIlU3TUlleHa,' 1 - paCCIIUTaHHaJl OIlJl 

<pHJIbTpa MH 06'beKTa H3 xaapueaoro CTeK'JIa MO)l(eT 6bITb OnHCaHa C nOMOIUblO uerooa neistponuoii paouoepafiuu: 
\ I,~3MnHpHqeCKOH <pOpMyJIbI: 6.A - e - 23. Id ,rAe d - TOJIIUHHa <pHJIbTpa 2 - 'OIIJl uetooa HAPr, usuepeuuan 

B CM. Ha oCHOBe nOH 3aBHCHMOCTH cnenyer, qTO n~H TOJIIUHHe <pHJIbTpa, 60JIblIIeH C ucnonssoeauueu 13 -cuersuxa; 3­
1,5 - 2 MM, HeHTpoHbI, pacceaansre na HAPax TH)I(eJIee KHCJIOpOAa, He 6YAyT aKTH- . 

BHpOBaTb AeTeKTOp H C03AaBaTb H306pa)l(eHHe. BMeCTe C TeM Blf,IUIO, tiTO c' yBeJIH­
'I 
" 

qeHHeM TOJIIUHHbI <}mJIbTpa He YMeHbllIaeTCH aKTHBau.HH HeHTpOHaMH, pacceaaasreor 
1('>1na HApax BOAopOAa. \' 

B ananorn-msix axcnepasrearax, npoaeneaasrx C pe30H,aHCHbIMH AeTeKTopaMH (tTOJIIUHHOH 50 H 100 MKM, 6bIJIO rrOKa3aHO, qTO 3KPaHHPYlOIUHH 3<p<peKT npa HCnOJIb­

30BaHHH pe30HaHCHblX nerexropos H <PHJIbT.POB pa3JIH~OH TOJIIllHHbI YAOBJIeTBO­

pHTeJIbHO OIlHCblBaeTCH Bblpa)l(em~eM (1), H qTO nenasana OTHOllIeHHH aKTHBHo,cTH, 

06pa30BaBllIeHCH npa 3aXBaTe rterexropoxr paccennnsrx na HAPax BOAopOAa neirrpo­

nax, K aKTHBHOCTH nerexropa, 06JIyqCHHOrO 6e306'beKTa, npaKTHqeCKH He 3aBHCHT 

OT TOJIIUHHbI nerexropa. A6COJIIOTHaH )l(e BeJIH~Ha aKTHBHOCTH nerexropa npa 

YBeJIHqeHHH ero TOJIIUHHbl pacrer npasiepno KaK Jf. 
OCHOBHaH uens, KOTOpOH A06HBaIOTCH npa npoaenenaa panaorparpaa, no ­

HaHTH B KOJIHqeCTBeHHOM Bblpa)l(eHHH pacnpenenenae l<:aKHX-JIH60 3JIeMeHTOB no 

nOBepXHOCTH aayuaeesoro 06'beKTa. OCHOBHblMH KpHTepHHMH )]JIH ouemca CTeneHH 

AOCTH)I(eHHH u.eJIH HBJIHIOTCH: KOHTpaCTHOCTb 06'beKTa )]JIH AaHHOro MeTOAa HCCJIe­

AOBaHHH; pe3KOCTb H306pa)l(eHHH; MHHHMaJIbHaH BeJIH~Ha onpeneneaaa COAep-. 

)l(aHHH; H36HpaTeJIbHOCTb. HeMaJIOB(l)I(}{bIM <paKTOpOM MH npaKTHqeCKOrO npa­

~((HeHHH MeTOAa HBJIHe'rCH H crenens CJIO)I(HOCTH ero oCyIUeCTBJIeHHH. 

Ilna BbIHBJIeHHH B03MO/KHOCTeH npennaraesroro MeTOAa 6bIJIO npO'BeAeHO 

cpasneuae ero C HaH60JIee 6JIH3KHMH aaanorasot: KJIaCCHqeCKaH aaropanaorpadiaa 

H HeHTpOHHaH panaorpadiaa /2, 3/ . 

K01apaCTlWCTb 060eKTa - 3T0 OAHH H3 OCHOBHblX <paKTOpOB, onpep,eJIHIOIUHX 

B03MO)I(HOCTb BbIHBJIeHHH B HCCJIeAyeMoM 06'beKTe rex HJIH HHblX pa3JIH~H. Ilon 

KOHTpaCTHoCTblO 06'beKTa nOHHMalOT OTHOCHTeJIbHYIO BeJIH~HY OTKJIHKa nerexropa 

na H3MeHeHHe H3MepHeMbix napar-rerpoa. TaK KaK nOJIY~Tb H306pa)l(eHHe pacnpe­

AeJIeHHH nerxoro H30Tona aonopona C nOMOIUblO MeTOAa aBTOpMHOrpa<pHH He­

B03MO)I(H0, TO cpasnenae 6bIJIO cnenaao C MeToAoM HeHTpoHHOH panaorparpaa. (IllB MeToAe HeHTpOHHOH panaorparpaa /2/ KOHTpacTHocTb 06'beKTa K onpene­

JIHIOT KaK BeJIHtIHHy B03MyIUeHHH Ae<peKTOM nJIOTHOCTH nOTOKa uejrrponoa ~ sb , ~) 
OTHeCeHH,YIO K HeB03MYIUeHHoH rrrrOTHOCTH nOTOKa rho' (K = ~ dJ lrho ) . Ilna 

06'beKTOB He60JIbllIOH TOJIIUHHbI KOHTpacTHocTb no oTHoI1IeHHIO K BOAOpoAY MO)l(eT 

6bITb paccxaraaa C nOMOIUblO' <POPMYJIbl K = a t NH b .rne a t - nOJIHOe cesenae 

B3aHMOAeHCTBHH reIlJIOBbIX HeHTpOHOB C HApaMH sonopona, NH - conepxcaaae 

anep aonopona B 06'beKTe, b - TOJIIUHHa 06'beKTa. 3Ta paCCtIHTaHHaH MH nOJIH­

.3THJIeHOBOro 06'beKTa BeJIH~a K npasenena na pHC. 4 (KpHBaH 1). 

. KOHTpacTHoGTb 06'beKTa AJIH HAPf MeTOAa 6bllJa H3MepeHa 3KcnepHMeHTaJIb­

HO H npaaenena ua pHC. 4 (KpHBaH 2). 113MepeHHH 6tiulH CAeJIaHbI C pe30HaHCHbIM 

nonyuennas nyreu rjJoToMeTpullecKux 

usuepeuuii u306pCDfCeHUJl cryneuuaro­
!! 

20 KIlUHa. 4 - ontuuecxas nIlQTHOCTb ~ 1,0 

nouepueuuii u306pCDfCeHUJl CTynen lIaTO­

20 KIlUHa. I 
I 

0,5<pHJIbTPOM TOJIIUHHOH 4 MM. KOHT­

pacrnocrs 06'beKTa onpenenanacs
 

KaK OTHOllIeHHe npHpaIUeHHH aKTHB­


HOCTH nerexropa npa paasteIUeHHH.
 

na era nOBepXHQCTH nOJIH3nmeHOBOH o
 
nneaxa H3BeCTHOH T9!IIUHHbI K ax-.
 

THBHOCTH nerexropa, 06nyqeHHOrO
 

6e3' 06'beKTa. AKTHBHOCTb AeTeKTopOB
 

H3MepHJIaCb C nOMOIUblO rasopaapan- .
 

aoro CqeTtIHKa 8 -sacrau.
 

0,1 0,2 0,3 

"TOJ1lllMHa 06"'eKT":' M3 nOJlM3TMII8Ha. W 

JIrrH H3yqeHHH CBOHCTB npennaraesroro MeToAa aBTOpMHOrpa<pHH 6bIJlO 

TaK)I(e nOJIyqeHO H306pa)l(eHHe crynensaroro KJIl1Ha H3 nOJIH3THJIeHa. Haofipaxceaae 
nOJIyqeHO npa '06JIyqeHHH B H30TponHOM nOJIe HeHTpoHoB B rpadntroaosr 

3aMeMHTeJIe, rne IlJIOTHOCTb nOTOKa 3IlHTeIlJIOBbiX HeHTpoHoB COCTaBmma 
1.'" 107 HeHTpOHOB . CM- 2 . c- . I1CTOllHHKOM HeHTpoHOB CJIy)I(HJI yPaHOBbIH KOH­

seprop, 06JIyqaeMblH JJIeKTpOHaMH, ycxopeaastsor na MHKpoTpqHe MT-25 /4/ 

AO 3HeprHH 23 M3B. TOJIIUHHa pe30HaHCHOrO <pHJIbTpa - 4 MM. 11306pa)l(eHHH 

nOCJIeAOBaTeJIbHO 6bIJlH nonyseusr C pe30HaHCHblMH <pHJIbTpaMH TortIUHHOH: 20, 

30, 40 H 50 MKM COOTBeTCTBeHHo. TOJIIUHHa crynena KJIHHa - 40 MKM. EbIJIa 

HCnOJIb30BaHa <poToIUleHKa <PHpMbI ORWO rana AF-3. 

3aBHcHMoCT~ KOHTpacTHocTH 06'beKTa OT TOJIIUHHbI CJIOH nOJIHJTHJIeHa, no­

JIyqeHHaH rryresr <poToMeTpHqeCKHX H3MepeHHH nJIOTHOCTH no-repnenaii H306pa­

)l(eHHH crynensaroro KJIHH.a, npaseneua na pHC. 4 (KpHBaH 3) . 

113 AaHHbIX, npaaenennsrx na pHC. 4, BHAHO, qTO}JJlH TbHKHX 06'beKTOB MeTOA 

HAPf 06JIa.n.aeT npasrepno B 20 paa 60JIbWeH KOHTpacTHocTblO no CpaBHeHHIO 

C MeTOAOM HeHTpoHHOH panaorpadiaa, 113 pe3YJIbTaTOB 3KcnepHMeHTOB TaK)I(e 

CJIeAyeT, qTO KOHTpaCTHOCTb 06'beKTa B MeToAe HAPf npaKTHqeCKH He 3aJ;lHCHT 

OT TOJIIUHHbI pe30HaHCHOrO ~eKTopa. OT TOJIIUHHbI pe30HaHCHOrO <pHJIbTpa ~OH­

TpaCTHOCTb 3aBHCHT KaK - J d 

Pe3KOCTb u306pCDfCeHUJl, nonysaesroro C nOMOIUbIO HAPf, He 6bIJla H3MepeHa 

,II,JlH npeACTaBJIeHHH KOJIHqeCTBeHHbIM napasrerpow, TIo scea BHAHMOCTH, ona xyzce, p 
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lIeM B MeTOJl,aX'nOJIYlleHKH H306pa)REHlIH C rrOMOIUIilO' aaropaaaorparpaa II neirrpon­
HOH. pa,rplOrpaqmH. B rrpeAJIaraeMOM MeTOAe pe3KOCTb H:300paJl<eHllH onpenenserca 
ronsxo reOMeTpHtIeCKHM<paKTOpo-M, II HeJ HHKaKltX npyrax, cnoeoficrayiourax 
ynysnreamo pe3I<OCTIt. B MeTOAe aaroparmorpadnsr sro , HaITpHMep, norrromeaae­
ucrrycxaexom HJ]IY~HRH. 

Ha pac. 4 npaaenensr pe3YJThTaTbI <!>OTO Mel pase CIGIX lf3MepeHHH OrrrnqeCKOH 

IIJIOTHOCTII no-epneaaa AJIH cryneauaroro KJIHHa (KpHBaH 4). BHWIo, sro HeT 

csrsrcn a accrtenoaars ofisetcrsr TOlp;lfHOH 6orre~ 300 MKM. Ilpa 60JIbilleH rornnane 
ofise icra xys craaren suo.crs CTaHOBRTCH CTIHIliKOM MaJIOH, a rre:)fGlIQHe nsnue <;:rIOH 

C03AqIOT TOJIbKQ.noBbIllIeHHbIH doa. 
K TaKOMY )I<e asrsony npHBoAHT pesyrrsrarsr 3KCIIepHMeWfa, B KOTOpoM 

nonyuana H306pa)l(eHlfH nonasraneaoa srx )J,HCKOB ,a;luMeTpoM 5 MM, HaXOlJ.HI:I..UfXCH 

aa pa3HbIX pacerosaaax OT pe3OHaHCHOrO nerexropa. Paccroanne sanaaanocs 
romnaaoa aJtIDMHHHeBOa <!>OJI bfH , nOMelUaeMoH MeiKAY 06beKToM M nerexropora. 
.kI306PIDK~HHg AHCI<Olt..HaxoAHlUHXCH na paCCTOHHHJf 60rree 300 - 400 MKM, HMelOT 

pa3MblTbIH KOHTyp, a n a paccroxrraa 60rree 1 MM H306pIDKeHHH aoofaue rrony-ars 
ue ynano cs. 3aBR01MOCTb tJ)'B-CTBHlerrhHOcrn MeTO,!J.a OT paccromraa [1.0 06neKTa 

M))KfIO acnonsaoaaru )J.JIH OUeHKM rnyfiamroro pacnpeneneuaajsonepona, e cna 

nonysars aaocpaseaaa C rrOMOIUIJID nerercropoa , paCIIOJ!O)KeHHb[~..IIO o6e CTOpoHbI 

06neKTa. 

KOHelJHO, 06'beKTbI, conepzcnuae BOAOPOA ron sxo B6rrH3H OAHOH H3 ero 

rrOBepXHOCTeH, MOrYT ObITh TOJIlUIDIOH AO HeCKorrbKHX CMe , Orpaaaxeaae TorrlUHHM 

B 3TOM crryxae CBH3aHO C B03paCTaHMeM pona MHoroKparnoro paccemnra aeirrpo­

,HOB. TIPH MHOrOKparnOM pacceaaaa norepa snepraa ,lJ,IDKe aa T.SI:JKellbIX 3JIeMeH1ax 

MOryT ObITb AOCTarOlfi-IbI. qr06bI HeHTpoHbl nenana B pe30HaHCHylO ofinacrs AeTeK­

ropa. 
BMeCTe C TeM, KaqeCTBO nonyseaastx p~OrpaMM p-aiJ1HtIHbIX OO'heKTOB 

naer OCHOBaHHe Ha,D,eHTbCH, qrO MeTOA HAPf MOJKeT 6bITh npassenea )J.JIH peureaaa 

60rr bIllO 1'0 trn: CJ1 a 33,Qaq. 

MUFlUMaJlbHilJi eenusuua onpeoeneuu» cooepseanun eooopooa B 06ne KTe 

C HCIIOilb30B aHHeM HAPf MO)KeT 6bITb oueaena npa rrOMOIIJ;~I H3BeCTHOH epOPMY­

nsr /2/ ,CBH3bffiaro-rn;eH BerrHtMHbI H3MeHeHHH IDIOTHocrn no sepneaaa ~D axryrrs­

can H xoarpacraocrs o6neKTa K: ~D = 0,434 ynK, rne Yo - K03ep­

<!>HUlfeHT KOH.TpaCTHOcm <pOT03MYnbCHH, HCIIonb3yeMoH AJIH nonyseana aaofipaxe­
HHH. TIpUHHB, KaI< B /'2.1, BerrHqHHY ~DMHH= 0,02 If YD = 3 .. rrOJlytlliMK~H1H= 
= 0,015. 113 AaHHbIX pHc.4 cnenyer , qrO TaKO" senasane K MHH COOTBeT­

crnyer TOrrIIJ;HHa rrOrrHTIHJIeHa t M11H = 2 MKM. 3'TO COOTBCTCTByeT MHmlMaJIbHOMY 

KOJ1lI~CTBY aonopona, KOTOpOC MO)KeT ObITb onpenerreno c nor-rouueo MeTOAa 

HAPf, paBHOMY 3 '10- 5 r . CM-2 ,TO ecrs, HarrpHMep, AJIH reonorauecxoro ofipasua 
rornnaaoii 300 MKM H IIrrOTHOCThID 2 r . CM- a MHHlfManbHaH aenasana KOHueHTpa­

rum sonopona, KOTOP~ MOJKeT 6bITb onpeneneaa, panna 0,5 . 10- 3 1'/1'. 

H36upaTeJlbH:0CTb uetooa HAPF 
B cJIeAYIDlUeM sxcneparaeare 6bIJIa accnenos ana qyBcTBRTenhHocTh MeTOAa 

K rrpHcyTcTBHIO B accnenyexsora 06neKTe paanasasrx 3neMeHTOB. Ha OAHOM 'H TOM 
• 'f '1­

)Ke nerexrope B snne AlfCKOB AHaMeTpoM 5 MM 6billH pacnonoxceasr 06neKTbI: 

H3 nonaaraneaa TonlUHHoH 80 MKM, fiepannaa - 400 MKM, Kap6HAa 60pa, epTOPO­

nnacra CF4 , aJIIDMHHHH, )KeJIe3a, MeAH, .HHAHH, KaAMHH H' cB:iIHua TOJIIlUIHOH 

1 - 2 MM. ECTeCTBeHHO, qTO B BRAe noxepneaaa 6bIJIO nonyxeao xopornee H30­

6p3)KeHHe AHCKa H3 ,rrOJIH3THJIeHa; CYlUeCTBeHHO 60nee cna6bIM, HO xoporno ua­
6nlOAaeMbIM 6bIJIO H306p3)KeHHe 6epHnJIHeBOrO AHCKa. B rex MeCTax, rne pacnona­
raJIHCb AHCKH H3 Kap6H,IJ;a fiopa H HHAHH, H306p3)KeHHH 6bIJIH rronyseasr B BHAe rrpo­

CBeTneHHH <pOHa. Ib06p3)l(eHHH npyrax BelUeCTB He Ha6nIDAanOCb, TO ecrs nee 
3neMeHTbI razcenee fiopa He MernalOT npa onpeneneaaa nonopona B KaKHX-JIlf60 

ofiseicrax. MO)KHO OTMeTHTh, qTO MeTOA nparonea AJIH onpenenenaa pacnpeneneaaa 
BOAopOAa A3)Ke B ofrsexrax, COAep)KamHX 3neMeHTbI C 60JIblIIHM CeqeHlfeM aaxsara 
HeHTpOHOB, rax xax OH OCHOBaH aa pacceanaa pe30HaHCHbIX HeHTpOHOB. 

Creneus CJlOJICHOCTU 
KaK MO)KHO BHAeTh lf3 cnenannoro nsnue OIIHCaHHH, crenens CnO)KHOCTH 

peaJIH3aIUIH MeTOAa HAPf He asnue, qeM MeToAa KnaCClfqeCKOH asropanaorpaoaa, 
H MHoro npoure MeTOAa HeHTpOHHOH panaorparpaa. 3AeCb He rpefiyerca c03AaHHH 

KonnHMHpOBaHHbIX rrysxos HeHTpOHOB H HeT He06xOAHMOCTH ncnonsaoaars TaKHe 

cnoxoure yCTaHOBKH, KaK peaxrop. 

06JlaCTb npuueuenun 
BbICOKaH crerrens KOHTpaCTHOCTH if H36HpaTerrbHOCTh MeToAa HAPf noasona­

nH HaM ncnonsaosars ero AJIH HccneAOBaHHH reOnOrHqeCKHX 06neKTOB. Hanpaxsep, 
no cO)J.ep)KaIUUO sonopona onpenenanacs rpaanusr MHHeparrOB. 

MeTOA MO)KHO npar-reaxrs B Ae<!>eKTOCKorrHH MeTaJInOB, aanpasrep, AJIH 

BbIHBneHHH 06pa30BaHHbIX B arpeCCHBHbIX Cpe)J.aXHa HX rrOBepXHOCTH rRApHAoB 

H npyrax coeAHHeHHH nonopona. 

B03MO)KHO npasreaeaae MeTOAa H nna BbIHBneHHH CKpbITbIX TpelUHH H npyrux 

Ae<!>eKTOB nocne npenaaparensaoa 06pa6oTKH 06beKTOB BOAOpOACOAep)KalUeH 

CHnbHO cMa~BaromeH )KHAKOCThID. 

Cnenyer OTMeTHTb, qrO -MeTOA MO)KeT 6bITh npasreaea AJIH nonysenaa 

H306p3)KeHHH pacnpeneneaaa H npyrax nerxax 3neMeHTOB, HO npa nOM 

AJIH H3rOTOBneHHH pe30HaHCHbIX epHnbTpOB H AeTeKTopOB He06xoAHMO HC­

nonsaonars BelUeCTBO, B COCTaB xoroporo BXOAHT HyKnHAbI, lIMeIDlUHe rnaa­

nsre pe30HaHCbI npa fionee BbICOKHX 3HeprHHX HeHTpOHOB. 
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Terepen io.r, 18-88-815 
HeiITpoHHIlIl nOTOptU1.HOrpn!S>lln noncpona 

<I>H3HQCCKHIt npHlluHn MoTo,nn HeRTpollHOA nOTOPl1J11{Orpil.¢~H (HAPr) .COCTOHT 0 pe­
rHCTpaIJ.HH pacnpeaenona» QHCJUI uetrrpolloD, H30TPOllHO paccemmsrx aa n.npax. accnenyesso­
ro 3neMeHTo.. I1MoBTcn ananorun C TPIlAHUHOHHOA nDTOpaAHOrpaqmeii (APr), rne peracrpa­
pyerca C06CTOCllHOO H30Tpormoe H3nyQCHHe HccneAYeMLIX nnep. 3KcnepHMeHTWlbHLIe HC­
cnenoaaaan cBoRCTD MaroAn HAPr DOAOPOAB npoBO,lUiJ1HCb C HcnOnb30B8HHeM pe30HaHC­
HLIX 4lHnbTPOO H pe30HlUICHblX nerexropoa, H3rOTOBneHHblX H3 MeTWlnHqeCKOrO H"AWI. 
)J.eMOHCTpOUHn D03MO:>KHOCTeH npeanaraessoro MeToAa npononanacs nyreM cpaaueaaa ero 
c TPaAHLtHOHHblMH ~eToAaMH APr H HeHTpoHHoH panaorpadraa (HPr).)lnR HccneAOBaHHR 
TOHKHX 06'beKTOB MeToA HAPr ofinanaer npasiepao B 20 paa 60nbweH KOHTpaCTHocTblO 
no cpaaaeaaio c MeTOAOM HPr. )J.ocTHrHyTaR MHHHMWlbHaR BenHlIHHa onpeneneaaa conep­
:>KaHHR BOAopoAa COCT8BnReT 3· 10 - 5 r . CM -:1. MeToA 06JIaAaeT BblCOKOH H36HpaTenb­
HOCTblO AJ1R 06Hapy:>KeHHR sonopona nasce B ofn.exrax, CHJ1bHO rrorrrouiaroutax TeMOBble 
HeHTpoHbl. Peaxocrs H306pa:>KeHHH, norrysaesnax C nOMOlQblO HAPr, BnOJIHe ,nOCTaTOllHa 
MR peureaaa 60JIbWorO lIHCJIa aanas. Creneas cnO:>KHOCTH peanasanaa MeToAa He asnue, 
lIeM MeToAa APr, H MHoro npoute HPr. Bsrcoxaa creneas KOHTpaCTHOCTH H H36HpaTenb­
HOCTH MeToAa HAPr n03BOJIHJIH HCnOJIb30B8Tb ero MR HccneAOBaHHR reonorasecxax 
06'beKTOB. ' 

Pa60Ta asmonaeaa B Jlaooparopaa RAepHbIX peaKUHH OIUU1. 

Ilpenpaar 06'beAHHeHflOrO HHCTHTYTa R,AepHLIX Hccne,nOBaHHH. )J.y6Ha 1988 

Ilepeaon 8BTOpa. 

Teterev Yu.G. 18-88-815 
Neutron Autoradiography.of Hydrogen 

The physical principle of the neutron autoradiography method consists in the registra­
tion of the distribution number of neutrons, which are scattered isotropically on nuclei of 
a tested element, whereas in conventional autoradiography the isotropic radiation of nuclei 
investigated is recorded. The experimental investigation of the main features of the method 
of neutron autoradiography for hydrogen was done by using a resonance filter and a resonance 
detector made of metallic indium. To demonstrate the possibilities of the proposed method it 
was compared with the traditional methods of autoradiography and neutron radiography. The 
method of neutron autoradiography for thin objects gives an object contrast about 20 times 
higher than in the case of neutron radiography. The minimum detectable content of hydrogen 

. in an object is 3 . 10 - 5 g' em -:1 • The proposed method has a very high selectivity of hyd­
rogen determination in any object. The 'sharpness of image has not been studied but it seems 
that' the obtained degree of sharpness is good enough for solving quite 8 number of problems. 
The practical use of the method is no more complicated than conventional autoradiography 
and is substantially easier than that of neutron radiography. The high contrast and selectivity 
of the method enable pne to investigate geological problems. 

The investigation has been performed at the Laboratory of Nuclear Reactions, JINR. 
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