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Pe30HaHCHWM~ Ha3WBa~T $~nbTpW, ~3rOTOBneHHWe ~3 Be~eCTBa, 

B COCTaB KOTOpOrO BXOA~T 0A~H ~n~ HeCKOnbKO HYKn~AOB, ~Me~~~X 

lj pe30HaHCHW~ XapaKTep nOrnO~eH~~ He~TpOHOB B 3n~TennOBO~ o6nacT~. 

B pa6oTax/ I - 3 / TaK~e $~nbTpW ~CnOnb30Ban~Cb np~ He~TpOHHO-aKT~
BaU~OHHOM aHan~3e !HAA/ AnR YMeHbWeH~R B ~ccneAyeMoM o6pa3ue 
aKT~BHOCT~ onpeAenReMWX ~n~ MeWa~~~x aHan~3Y 3neMeHTOB, ~Me~

~~X 6onbwoe Ce4eH~e pe30HaHCHO~ aKT~Bau~~. H ecn~ np~ aHan~3e 

o6pa3uoB He6onbwo~ Maccw /1-2/r c nOMO~b~ pe30HaHcH~x $~nbT

pOB aKT~BHOCTb YAaBanOCb CH~3~Tb 8 2,5-4 pa3a/ I,2/, TO np~ aHa
n~3e reOnOr~4eCK~X 06pa3UOB MaCCO~ oKono 50 r 6~no AOCT~rHYTO 

c7~7eH~e aKT~~HoCT~ TonbKo B 1,5 pa3a/ 3 / . KaK 6wno nOKa3aHO 
B , np~4~HO~ TaKoro YMeHbweH~R 3$$eKT~BHoCT~ np~MeHeH~R 

$~nbTpoB RBnReTC~ pacceRH~e He~TpoHoB. 

np~ nponYCKaH~~ 4epe3 pe30HaHcHw~ $~nbTp 3aMeAneHHWX He~T
pOHOB B ~x cneKTpe 6YAYT Ha6n~AaTbcR IlnpoBan~ll, o6ycnoBneHHwe 
norno~eH~eM He~TpoHoB B 06naCT~ 3Hepr~~ pe30HaHCOB 3KpaH~Pye
Moro 3neMeHTa. 3TO np~BOA~T K TOMY, 4TO B OTCYTCTB~e pacceRH~R 

aKT~BHOCTb 3KpaH~PyeMoro 3neMeHTa, o6ycnoBneHHa~, Hanp~Mep, 

3aXBaTOM He~TpOHOB B 06naCT~ 3Hepr~~ OAHoro ~3 pe30HaHCOB i, 
YMeHbW~TCR B Fi pa3. ~opMyna AnR paC4eTa Ben~4~HW 3KpaH~pOBaH~R 

Fi, nonY4eHHaR c ~cnonb30BaH~eM ~3BeCTHWX COQTHoweH~~/5/ no ca-
M03KpaH~pOBaH~~ $onbr np~ aKT~Bau~~ 3n~TennOBWM~ He~TpoHaM~, 

~MeeT B~A 

(1 +4Ndcr .)3/2
a.o~ 

Fi /1/ 
1 + 2Ndcra o i 

rAe N - 4~cno aTOMOB paCCMaTp~BaeMoro HYKn~Aa B 1 CM3 Be~eCTBa 
$~nbTpa, d - Ton~~Ha pe30HaHCHoro $~nbTpa, 0aoi - ce4eH~e 3a
XBaTa He~TpoHoB c pe30HaHcHo~ 3Hepr~e~ Eoi. 

~opMyna /1/ np~MeH~Ma TonbKO AnR paC4eTa .3KpaH~pOBaH~R np~ 

~cnonb30BaH~~ He TonCTWX $~nbTpoB, KorAa pacce~H~eM He~TpoHoB 

B Be~eCTBe $~nbTpoB MomHO npeHe6pe4b. B cnY4ae TonCTWX ~~nbT
pOB nepB~4Hwe He~TpoHw c pe30HaHcHo~ 3Hepr~e~ 6YAYT npaKT~4ec
K~ norno~eHW ~ pe30HaHCHaR aKT~BaU~R 6YAeT npo~CXOA~Tb TonbKO 
3a C4eT norno~eH~~ Tex He~TpoHoB, KOTopwe B pe3ynbTaTe nOTepb 
3Hepr~~ np~ pacceRH~~ Ha ~e~eCTBe $~nbTpoB nonaAYT B pe30HaHC
HY~ 06naCTb, TO eCTb B cnY4ae TonCTWX $~nbTpOB 

-_._---
eb'bt: lU..ü~' aui};wn RHCnrryr 

tii\-e~!1MX ~CC J3~J1Oln\uflJ!i 
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rAe I~a - pesoHaHcH~~ HHTerpan ~KTHBaUH~, cooTBercTBY~~H~ pe
SOHaHCY i, a 0p - cpeAHee ce4eHHe nOTeH4HanbHoro pacceRHHR 
Ha Bcex RApax Be~eCTBa $HnbTpa. 

Ha AanbHe~weM nYTH He~TpoHoB 4epes Be~eCTBO HccneAyeMoro 06-, 
paaua "npoaanu'", oõpaaoaa auue B cnexrpe peSOHaHCHblMH $HnbTpaMH, 
sanonHR~TCR sa C4eT 60nee B~COK03HepreTH4H~X He~TpoHoB, nOTe
PRBWHX 3HeprH~ B pesynbTaTe pacceRHHR Ha Be~eCTBe 06pas4a. npH-' 
4eM xapaKTep sanonHeHHR saBHCHT OT 3$$eKTHBHo~ WHpHHbl r3~.i 

"ripoaana" H OT MaCCOBoro 4Hcna A· 3neMeHTOB, Ha KOTOpblX npOHC
XOAHT pacceRHHe. 

npH HcnonbSOBaHHH, HanpHMep, peSOHaHCH~X $HnbTpOB, HsrOTOB
neHHblX HS eCTeCTBeHHO~ MeTannH4eCKO~ CypbMbl H crtyxautux AnR 
CHHmeHHR ee Mewa~~e~ aKTHBHOCTH npH HAA sonOTa B reonorH4eCKHX 
06pas4ax, B~nonHReTCR COOTHoweHHe 

r~~.i « (I - a)EBi, /3/ 

A-I 2
rAe a : (~) - MaKCHManbHoe OTHOCHTenbHOe HSMeHeHHe 3Hep
rHH HeHTpOHOB npH ynpyroM CTonKHOBeHHH c RAPOM, EBi - BepXHRR 
3HepreTH4eCKaR rpaHH4a InpOBana", a A - MaCCOBoe 4Hcno n~60ro 

"HS OCHOBH~X nopOAo06pasY~~HX 3neMeHTOB. TaKoe COOTHoweHHe HMeeT 
MeCTO, ecnH Y4eCTb, 4TO OCHOBH~MH nopOAoo6pasY~~HMH RBnR~TCR 

nerKHe 3neMeHT~, a peSOHaHCH~e 3HeprHH He~TpOHOB AnR peSOHaH
COB CrpbM~ MHoro 60nbwe 3$$eKTHBHO~ WHpHH~ r9~.i npH paSYMH~X 

Ton~HHax $HnbTpOB /MeHbwe 5 MM/. 
AnR HaXO>l<AeHHR 4HcneHHO~ BenH4HH~ 3$$eKTHBHOCTH npHMeHeHHR 

peSOHaHCH~X $HnbTpOB c Y4eTOM pacceRHHR H~~TpOHOB npeAnaraeTcR 
cneAY~~H~ $opManHSM. nOTOK He~TpoHoB, npoweAWHX $HnbTp, MomHO 
npeACTaBHTb ~YMMO~ ABYX nOTOKOB. CneKTp ~(E) OAHoro HS HHX 
TomAeCTBeH cneKTpy nOTOKa, He HSMeHeHHOMY $HnbTpaMH. CneKTp 
APyroro, OTpH4aTenbHoro, - nHHe~4aT~~. nnOTHOCTb nOTOKa He~Tpo
HOB B KamAo~ 3HepreTH4ecKo~ nHHHH paBHa Aone He~TpoHoB, saXBa
4eHH~X $HnbTpaMH npH AaHHo~ 3HeprHH Eoi, TO eCTb(I-FI1)'~(Eoi)' 

AKTH Ba4 HR B 06pas4e 3KpaHHpyeMoro HYKnHAa RBnReTCR pesynb
TaToM Ae~cTBHR 3THX ABYX nOTOKOB. B pesynbTaTe pacceRHHR npH 
npoxomAeHHH 4epes 06paseu nepB~~ nOTOK He~TpoHoB HSMeHReTCR 
HeSHa4HTenbHO, HnH, ecnH ero cneKTp HMeeT BHA I/E, OCTaeTCR 
HeHSMeHH~M. AnR nHHe~4aToro cneKTpa, ecnH B~nonHReTCR COOTHO
weHH~ /3/, npaKTH4eCKH KamA~~ aKT pacceRHHR He~TpoHoB npHBOAHT 
K B~XOAY ~x HS pesoHaHcHo~ 06naCTH 3HeprH~. B~pameHHe AnR pac
4eTa pesynbTHpy~~e~ aKTHBHOCTH Ai HMeeT BHA 
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rAe lla - MaccoB~~ K03$$H4HeHT saXBaTa He~TpoHoB, B pesynbTaTe 
KOToporo npOHcxOAHT aKTHBa41ilR 3KpaHHpyeMoro HYKnHAa; lls - Mac
COB~~ K03$$H4HeHT pacceRHHR He~TpoHoB Be~eCTBOM o6pas4a; o 
Ton~HHa o6pas4a; E3 - HHTerpanbHaR nOKasaTenbHaR $YHK4HR 

2 XEn(x) =
1
ft n- e- /

t dt . 
o 

AOCTOBepHOCTb pesynbTaToB paC4eTa no $opMynaM /2/ H /4/ 6~
na npOBepeHa 3KcnepHMeHTanbHO c HcnonbSOBaHKeM ~HnbTpoB Ton~H
HO~ 5 MM, HsrOTOBneHH~X HS eCTeCTBeHHO~ MeTannH4eCKO~ CYPbM~. 

L~ 

3KcnepHMeHTanbHoe SHa4eHHe o6~ero 3KpaHHpOBaHHR FT aKTHBa4HH 
HSOTona 121 Sb, nonY4eHHoe C TOHKHM MOHHTOpOM (4 Mr/cM2) 6es 
o6pas40B, COCTaBHno 7,5±0,5. 3Ha4eHHe FT , 04eHeHHoe no $OPMY
ne /2/ AnR 3KpaHHpOBaHHR TonbKO Tpex rnaBH~X pe30HaHCOB 121 Sb 
H c Y4eToM BKnaAa He3KpaHHpyeMo~ aKTHBa4HH, COOTBeTcTBy~~e~ 

ce4eHH~ l/v, paBHO 7,9, TO eCTb Ka4eCTBeHHoe cornaCHe YAOBneT
BopViTenbHoe. 

npH pa3Me~eHHH MemAY $HnbTpaMH 06pa340B, rnpHrOTOBneHH~X 

H3 OAHO~ reonorH4eCKO~ nopOAbl, Ton~HHaMH COOTBeTCTBeHHO 0,22; 
0,43 H 0,86 r /CM2 K03$$H4HeHTbl 3KpaHHpOBaHHR aKTHBa4HH CYPbMbl, 
cOAepma~e~cR B o6pa34ax, COCTaBHnH 4,4; 3,8 H 2,9. 3TO B npeAe
nax 10% oWH6KH 3KcnepHMeHTa COBnaAaeT c pesynbTaTaMH paC4eTa. 
3Ha4eHHe BenH4HH~ lls' .H3MepeHHoe AnR AaHHo~ reonorH4ecKo~ nopo

2/r.Abl B caMOCTORTenbHOM 3KcnepHMeHTe, COCTaBHno /0,2±0,02/ cM
~HTepecH~M AnR npaKTH4eCKoro npHMeHeHHR RénReTcR cnY4a~, 

KorAa r3~. > (I - aj)'EB AnR Bcex RAep j HccneAyeMoro 06pas4a, 
KpOMe ner4a~wero HS HHX. Torna B 3HepreTH4ecKo~ oõnacra "npo
Bana l l MomeT 6~Tb ~a~AeH Y4acToK, B KOTOP~~ B pe3ynbTaTe OAHO
KpaTHoro pacceRHHR MorYT nonaCTb TonbKO He~TpoH~, pacceRHH~e 

Ha ner4a~wHx RApax, TaK KaK nOTepH 3HeprHH npH 3TOM 6YAYT Ha
H6onbwHe. npH H3MepeHHH KaKHM-nH60 AeTeKTopoM, HanpHMep pe30
HaHCH~M, 4Hcna He~TpoHoB, nonaBWHX B YKa3aHH~~ Y4aCTOK, MomHO 
Ha~TH cOAepmaHHe B HccneAye~oM Be~eCTBe ner4a~wHx RAep, HanpH
Mep BOAopoAa, yrnepoAa HnH KHcnopOAa. 

3TOT cnoco6 onpeAeneHHR cOAepmaHHR 6~n peanHSOBaH npH Haxom
AeHHH napaMeTpOB Bepo~THocTHoro pacnpeAeneHHR cOAepmaHHR BOAO
pOAa H 30nOTOCOAepma~HX reonorH4eCKHX o6paS4ax OAHoro HS pe
rHoHOB. 6~no npoaHanHSHpOBaHO 100 o6pas4oB, B~cyweHH~x npM KOM
HaTHo~ TeMnepaType. XHMH4ecKH~ COCTaB HccneAyeM~x o6pas40B 6~n 

cy~ecTBeHHO pasnH4H~M, a HX nnOTHOCTb BapbHpOBanaCb B AHanaso
He K03$$H4HeHTa ABa. 
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YCTaHOBKa AnR onpeAeneH~R cOAepmaH~R BOAOpoAa npeACTaBnRna 
c06o.:1 nonbl.:1 ll~n~HAP c AHOM ~ KpbllllKO.:1, ~3rOTOBneHHbl.:1 ~3 MeTan
I1~4eCKOrO ~HA~R c TOJlUJ,~HO.:1 CTeHOK 2,5 MM. CHapY>K~ 1l~.rI~HAP 06
n~IlOBaH KaAM~eM. B Ka4eCTse pe30HaHCHoro AeTeKTopa ~cnonb30Ba

'~I' 

naCb $OI1bra ~3 pOA~R Ton~~Ho.:1 20 MKM, KOTopaR pacnonaranaCb 
no BHYTpeHHe.:1 60KOB0.:1 nOBepXHOCT~ ~HA~eBoro ll~n~HApa. 

AHan~3~PyeMw~ 06pa3ell ynaKoBwBanCR B TOHKOCTeHHY~ an~M~H~e

BYIO xancyny A~aMeTpOM 34 MM ~ BbICOTO~ 40 MM ~ noweuianca BHYTPb 
YCTaHOBK~. B 3aB~C~MOCT~ OT nnOTHOCT~ MaTep~ana np06 Macca 06 ; 1 
paaua COCTaBnRna 35 - 75 r. YCTaHOBKa c ~ccneAyeMblM 06pa3110M I. 'I
B Te4eH~e 2 M~H 06nY4anacb B rpa$~ToBoM Ky6e, B KOTOpOM nOMe <,' 
~anCR Kan~$opH~eBw~ ~CT04H~K c BWXOAOM 5.10 7 

He~Tp·c-1. nocne 
06nY4eH~R ~3 YCTaHoBK~ ~3BneKanCR pOA~eBw~ AeTeKTop, ~ ero Ha
BeAeHHaR aKT~BHOCTb B Te4eH~e 100 c ~3MepRnaCb c nOMO~b~ ra
30pa3pRAHoro ·C4eT4~Ka 0-4acT~Il. no Ben~4~He aKT~BHOCT~ onpeAe
nRnOCb COAep>KaH~e BOAopOAa B aHan~3~pyeMoM 06pa34e. 

Fpanyapoaovuaa xapaxrepac r axe MeTOAa onpeneneuua COAep)l<aH~R 

BOAopoAa HaXOA~naCb KaK nYTeM A06aBneH~R B 06pa311bl, np~rOTOB

neHHwe ~3 AP06neHHoro ~ npOKaneHHoro KBaplleBoro CTeKna, ~3BeCT

Horo Kon~4eCTBa BOAW, TaK ~ nYTeM BWCYW~BaH~R np~ 150°C c no
cneAY~~~M B3Bew~Ba~~eM peanbHWX reonor~4eCK~X 06pa3110B. K03$
~~Il~eHT 4YBCTB~TenbHOCT~ COCTaB~n 3.104 

~MnynbcoB 0-C4eT4~Ka 
Ha 1 r COAep>KaH~R BOAopo~a. npeAen 06HapY>KeH~R BOAopoAa, 0lle
HeHHw.:1 no Kp~Tep~~ K~p~/6/, COCTaB~n 0,015 r. 

Ha p~c.1 B B~Ae r~CTorpaMMW np~BeAeHW pe3ynbTaTw aHan~3a 

reonor~4eCK~X 06pa31...l0B. npeAnonaranocb, 4TO BOAOPOA BXOA~T 

TonbKO B COCTaB BOAbl, HaxoAR~e~cR B nopOAe B cB060AHOM ~ CBR
3aHHO~ B~Ae. no WKane a6cl...l~cc OTnO>KeHO COAep>KaH~e BOAW B %, 
a no WKane OPA~HaT - 4~cno 06pa3110B n, ~Me~~~x COAep>KaH~e BO
AW B AaHHOM A~ana30He. W~p~Ha A~ana30Ha 0,25%. np~ CTaT~CT~

4eCKOM aHan~3e nonY4eHHoro pacnpeAeneH~R Ha~AeHo, 4TO Ha~60nee 

BepORTHoe COAep>KaH~e BOAopOAa B reonor~4eCKO~ nopoAe AaHHoro 
per~OHa paBHO 0,36% co CTaHAapTHWM OTKnOHeH~eM 0,16%. 

Onacuaaeera s MeTOA~Ka B OTn~4~e OT ~3BecTHblx/7 ,8/ He4YBCTB~
TenbHa K COCTaBY MaTp~I...lW Be~eCTBa reonor~4eCKoro 06pa31...la. Pe
30HaHCHaR 3Hepr~R He~TpoHoB AnR pOA~R paBHa 1,26 3B, a ~HA~e

" 
[O .t]

11 PHc.l. BepoHTHocTHoe pacrrpe
I; 

geneHHe cogepEaHHH BOgW B reo
\~'l

norH~eCKHX rrpo6ax /KpHBaH 
HopManhHoe pacrrpegeneHHe c rrao 

o C Bec." paMeTpaMH: m = 3,2%, a = 1,4%~ 
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BW~ $~nbTp Ton~~Ho~ 2,5 MM norno~aeT He~TpoHw B A~ana30He 3Hep
r~~ OT 1,1 AO 2 3B. TaK~M 06pa30M, np~ OAHOKpaTHOM pacceRH~~ 

Aa>Ke Ha caMOM nerKOM ~3 OCHOBHWX nopoAo06pa3Y~~~x 3I1eMeHTOB 
yrnepoAe nOTep~ 3Hepr~~ He~TpoHoB HeAOCTaT04HW, 4T06w nonaCTb 
B 06nacTb pe30HaHca pOA~R. 

3Kcnep~MeHTanbHblM nYTeM BbIRBneHO, 4TO np~ nOMe~eH~~ BHYTPb 
YCTaHOBK~ He COAep>Ka~~x BOAopOAa 06pa31...l0B: npOKaneHHoro KBap
lleBoro CTeKna, peaKTopHoro rpa$~Ta ~ CTan~, aKT~BHOCTb pOA~e

BO~ $onbr~ YBen~4~BanaCb He 60nee 4eM Ha 5% no cpaBHeH~~ c aK
T~BHOCTb~ np~ 06nY4eH~~ 6e3 06pa3110B. 

Tpe60BaH~e npe~My~ecTBeHHO OAHOKpaTHoro pacceRH~R np~BOA~T 

K orpaH~4eH~1O Ha Maccy ~ccneAyeMoro 06pa311a. He06xoA~MO, 4TO

6bl Ben~4~Ha S2V 
pu s :::; 1. 3Aecb V - 06beM oõpaaua , S - nnouian s 

ero nOBepxHocT~ a p - nnOTHOCTb. 
B OTn~4~e OT'8/ np~ ~cnonb30BaH~~ on~CWBaeMoro MeTOAa 

He Tpe6yeTcR ~3Menb4eH~R np06w M np~rOTOBneH~R TOHK~X cnoeB. 
OH MO)i{eT 6blTb ~cnonb30BaH AnR onpeneneuua BOAopOAa HeÇ10cpeA
CTBeHHO B KepHax ~n~ Aa>Ke B 3anaRHHWX cOCYAax. 

np~MeH~B He OA~H, a HeCKonbKO pa3HWX pe30HaHCHWX AeTeKTopOB, 
~MelO~~X 06naCT~ 4YBCTB~TenbHOCT~ B A~ana30He 3Hepr~~ w~pOKoro 

"npoaana'", C03AaHHoro pe30HaHCHbIM~ $~nbTpaM~, MO>KHO 0AHOBpeMeH
HO onpeAenRTb COAep>KaH~e HeCKonbK~X 3neMeHTOB. 

PaCCMaTp~BaR np~HI...l~n pa60TW pe30HaHCHWX $~nbTpOB, MO>KHO 06
paT~Tb BH~MaH~e Ha TO, 4TO 3KpaH~pOBaHHwe 06pa31...lW RBnRIOTCR KaK 
6w ~CT04H~KaM~ He~TpoHoB AnR TO~ 06nacT~ 3Hepr~~, rAe nepB~4
Hble He~TpoHbl 6bln·~ nor noureuu $~nbTpaM~. np~4eM ~HTeHC~BHoCTb 
3T~X ~CT04H~KOB 3aB~C~T OT pacce~Ba~~~x CBO~CTB KOMnoHeHT, 
BXOAR~~X B CoCTaB 06pa311a. no aHanor~~ c ~3BeCTHWM MeTOAOM aB
TopaA~orpa$~~ 3TO CBO~CTBO 6wno ~cnonb30BaHO AnR c03AaH~R HO
Boro MeTOAa He~TpOHHO~ paA~orpa$~~ TOHK~X 06pa3110B. HOBaR MeTO
A~Ka paA~orpa$~~ COCTO~T B TOM, 4TO ~ccneAyeMw~ 06beKT TaK >Ke 
3KpaH~pYIOT pe30HaHCHWM $~hbTpOM ~ 06nY4a~T B ~30TponHOM none 
3n~TennOBWX He~TpOHOB. np~ 3TOM BnnOTHYIO K 06beKTY pacnonaraeT
CR TOHK~~ pe30HaHCHW~ aKT~Bal...l~OHHW~ AeTeKTOp, per~CTp~py~~~~ 

TonbKO He~TpOHW, pacceRHHwe B 06beKTe ~ nonaBw~e B ~HTepBan 

3Hepr~~, B KOTOpOM nepB~4Hwe He~TpOHW 6wn~ norno~eHW. Pacnpe
AeneH~e aKT~BHOCT~ no nOBepXHOCT~ AeTeKTopa 6YAeT COOTBeTCT
BOBaT b pacnpeneneuao B ~ccneAyeMoM 06beKTe RAep, Ha KOTOPblX 
npO~30wno pacceRH~e. Ocy~ecTB~B KOHTaKT pe30HaHCHoro AeTeKTopa 
c RAepHO~ 3Mynbc~e~, MO>KHO nonY4~Tb B~A~Moe ~306pa~{eH~e. 

B Ka4eCTBe ~nnIOCTpal...l~~ Ha p~c.2 np~BeAeHO M306pa>KeH~e n~CTa 
Kpan~BW, nonY4eHHoe on~caHHWM MeTOAOM. AnR nonY4eH~R ~306pa>Ke

H~R 06nY4eH~e npoBOA~nOCb B none 3n~TennOBWX He~TpOHOB rpa$~-

TOBoro Ky6a, rAe nnOTHOCTb nOTOKa COCTaBnRna 
2'10 7 

He~Tp.CM-2c-1. B Ka4eCTBe ~CT04H~Ka He~TpoHoB ~cnonb30
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PHC. 2. Panaor-paóaxecxoe H30ÕpmKeHHe JIHCTa xpanaasr , 

BaJlCfI Mlt1KpOTPOH MT-22/ 9/ . Pe30HaHcHbll:1 $lt1JlbTp õsm lt13ro'TOBJleH 
lt13 MeTaJlJllt14eCKOro lt1HAlt1f1 TOJl~lt1HOl:1 3 MM, pe30HaHCH~M AeTeKTopOM 
CJlymlt1Jl TaKme lt1HAlt1l:1 TOJl~lt1HOl:1 30 MKM, HaHeceHH~l:1 Ha nOAJlOmKY 
lt13 ruraua . 

Onlt1CbIBaeMbll:1 MeTOA Hel:1TpoHHol:1 paAlt10rpa$lt1lt1 TOHKlt1X 06beKTOB 
o6JlaAaeT nplt1MepHO B 5-10 pa3 60Jlee B~COKOl:1 KOHTpacTHol:1 4YBCT
Blt1TeJlbHOCTb~ no cpaBHeHlt1~ c TpaAlt1~lt10HH~Mlt1/10/. 3TO 06bflcHfleTcfI 
Hlt13Klt1M $OHOM B OTCYTCTBlt1e paCCelt1Ba~~ero 06beKTa lt1 B~COKOl:1 4YB
CTBlt1TeJlbHOCTb~ pe30HaHCH~X A~TeKTopoB. ~OH onpeAeJlfleTCfI aKTlt1B
HOCTb~ AeTeKTopa, 3KpaHlt1pOBaHHoro TOJlCT~M pe30HaHCH~M $lt1JlbTPOM, 
TO eCTb 3aBlt1Clt1T OT FT . Hanplt1Mep, nplt1 nOJlY4eHlt1lt1 lt1306pameHlt1f1 
plt1c.2 FT COCTaBJlflJlO 25, a HaJllt14lt1e B lt1CCJleAyeMOM 06beKTe BOAO
pOAa c nJlOTHOCTb~ 3,6.10- 3 r.cM- 2 nplt1BOAlt1JlO K ABYXKpaTHOMY 
npeB~WeHlt1~ aKTlt1BHOCTlt1 lt1HAlt1eBOrO AeTeKTopa HaA $OHOBOl:1. ~OH 'Mdm
HO CHlt13lt1Tb e~e, ecnu pe30HaHcHbll:1 AeTeKTOp cnenar s MeHbwel:1 TOJl
Ullt1Hbl. 

Onlt1C~BaeM~l:1 MeTOA n03BOJlfleT npOBOAlt1Tb lt136lt1paTeJlbHY~ paAlt10
rpa$lt1~ pacnpenene-ura onpeneneaaux 3JleMeHTOB, lt1CnOJlb3YfI., ka K 
lt1 B~we, TO CBOl:1CTBO, 4TO BeJllt14lt1Ha nOTepflHHol:1 Hel:1TpoHoM 3Heprlt1lt1 
3aBlt1Clt1T OT MaCCOBoro 4lt1CJla flApa, Ha KOTOpOM np0lt130WJlO paccefl
Hlt1e. 

ABTop aapaxaer nplt13HaTeJlbHOCTb aKaAeMlt1KY r. H.ónepoey .aa no
CTaHOBKY 3aAa4lt1, A.r.5eJlOBY 3a nOMO~b nplt1 npOBeAeHlt1lt1 3KCneplt1
MeHTOB. 
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3aKa3N ua ynOMHHYTNe KHHrH MOrYT 6NTb uanpauneuN no a~pecy: 
101000 HocKua, rnaunoqTaMT, n/H 79. Hs~aTenbCKHH OT~en 06be~uueuuoro 
HHCTHTYTa H~epuNX uccne~oaauHi't. 

TeTepea D.r. 
3neMeHTHWH aHaflH3 H paAHOrp~HR C pe3oHaHCHWMH 
~HflbTpaMH HeHTPQHOB 

18-87-870 

noKa3aHW peanbHWe B03MO*HOCTH H36HpaTeflbHOrO CHH*eHHR aKTHBa~HH npH 3Kpa
HHDOBaHHH pe30HaHCHWMH ~HflbTpaMH reonorH4eCKHX 06pa3~0B 60flbWOH MaCCW /OKOflO 
50 r/. npHa~eHo nony4eHHoe aHanHTH4eCKoe awpa*eHHe AnR pac4eTa ~eKTHBHOCTH 
3KPaHHpOBKH, Y4HTWBa~~ee pacCeRHHe HeHTpOHOB B MaTepHane ~HflbTpa H B HCCne
AYeMOM o6pa3~e. npHB~eHw 3KCnepHMeHTanbHWe peaynbTaTW, nOATBep*Aa~He AO
CTOaepHOCTb paC4eTOB, CHflbHaR 3aBHCHMOCTb 3~eKTHBHOCTH 3KpaHHPQBKH OT pacCeH 
Ba~~HX CBOHCTB o6pa3~a HCnOflb30BaHa AflR pa3pa60TKH HOBWX MeTOAOB OnpeAeneHHA 
COAeP*aHHR nerKHX 3neMeHTOB H npoaeAeHHA HeHTpOHHOH paAHOrpa~HH, 0nHCaHa HO
aaA MeTOAHKa onpeAeneHHR COAep*aHHR BOAOPOAa. npH HCnOflb30BaHHH HCT04HHKa 
HBHTPQHOB H3 2

S 2Cf C BWXOAOM 5·107 HeHTp.c- 1 AOCTHrHyT np&Aen o6HapyweHHR 
0,015 r BOAOPQAa a reonorH4eCKOM o6pa3~e MaccoH 40-70 r. BpeMR aHanH3a 
2-3 MHH, Pe3ynbTaTW aHanH3a He 3aBHCRT OT COCTaBa MaTPH~W. HOBWH MeTOA HeHT
PQHHOH paAHOrpa~HH no cpaaHeHH~ C TPaAH~HOHHWM HMeeT B 5-10 pa3 6onee BWCOKy~ 
KOHTpaCTH~ 4YBCTB~TenbHOCTb. 

Pa6oTa awnonHeHa a na6opaTopHH RAepHwx peaK~HH OH~H. 

DpenpHHT O&!.en;IIIU!HHOro HIICTHTyTa .RP;e!JHhllt HttlleAOB&HHil. AY6Ha 198 7 

nepeBOA O.C.BHHorpaAOBOH 

Teterev Yu.G. 
Element Analysis and Radiography with Neutron Resonance 
Filters 

18-87-870 

Real possibilities of a selected reducing the activation at screening l 
with resonance filters of geological samples of a large mass (about 50 g) are 
shown.The analytical expression obtained for calculating the screening effici 
ency taking into account neutron scattering in filter material and in a samp
le under study is given. Experimental results confirming the reliability of 
the calculations are presented.Strong dependence of screening efficiency on 
sample scattering properties was used for development of new methods:for de
termining the content of 1 ight elements and carrying out the neutron radiogra 
phy. New methods of determination of hydrogen content are described. The de
tection 1 imit equal to 0.015 g of h~drogen in geological sample having 
40-70 g mass is achieved by using 2 2Cf neutron source with 5· 107 neutron pert 
sec yield. Time of analysis was 2-3 min. Analysis results do not depend on 1

1 

matrix composition. A new method of neutron radiography has a contrast sensi
tivity 5-10 times higher as compared to the traditional one. ' 

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