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Pl6 - 10647 

HEKOTOPhIE BOTTPOChl 

,a03J1METPJ1J1. J13JJYqEHJ111 

HA YCKOPJ1TEJIHX 



KoMO'IKOB M.M. Pl6 - 10647 

HeKoropb1e aonpOCLI llO3H~WTpHH H3ny'lel!Hil 118 yCKOpHTenruc 

Bbmon11e11a oue11Ka COCTOHIIHH pa3BHTHH 11au6onee pacnpOCTpalleHHl,IX 

MeTOllOB H cpe.llCTB llO3HMeTpHH, npellH83Ha'!eHHblX anH ycTaHoaneHHH CTene

HH pa.1111aUHOHHOro PHCKB HS yCKOPHTenruc 3apmKellHblX '18CTHU, 3a OCHOBY 

oueHKH npHHHTa llOCToaepHOCTb pe3ynbT8TOB, nonyqaeMblX C nOMOlllbJO 3THX 

cpe.llCTB, B cpaBH91!HH C peKOMeHll8UH HMH Me>KllYHBpOllHOil KOMHCCHH no 

pa.1111au11O1111L1M e.11111111u aM ( MKPE). Heonpe.11ene1111ocTb pacnpe11ene111111 norno

me1111oil J:1O3hl KBK <!>YHKUHH mrnellHoil nepeaa'IH 3HeprHH (lln3) 1 H3M€pHeMBH 

TKaHe3KBHBan1rnTHblM nponopQHOHanbHblM C'1€'f''IHKOM, OCTaansieT OTKPblTblM 

aonpoc 06 ypoaHe ;ioc;ToaepHOCTH 3KBHBaneHTHOil llO3bl H B none 'IBCTHU 

BbiCOKHX. 3HeprHil H npoMelKYTO'!HblX HellrpOHOB, Y CT8HOBne1111e TO'!HOCTH 

pe3ynbT8TOB H3MepeHHH H peKOM6HH8UH9HHhl~1 /lO3HM€TpOM TBK>Ke Hy>Kaa

eTCH B aanbHeilWHX 11ccnellOB8HHHX <l>YHKUHH 'IYBCTBHTenbHOCTH np116opa OT 

J1n3-H3ny'l9HHH. l13MepeHHH 3HepreTH'l9CKHX pacnpeaeneHHil 'IBCTIIU /lBJOT 

B03MO>Kf!OCTb 11a116onee non11O HHTepnpeT11pOB8Tb nonyqaeMbl9 pe3ynbTl!Tbl, 

O.l]H8KO TO'IHOCTI, aenH'!HH H cymeCTB€HHO HH>Ke peKOM€H/lY€MblX MKPE. 

Pa6oTa Bbmon11e11a a Oraene pan11aua91111oll 6e3onaciiocr11 011H11. 

Coo6weaae O61,e.11aHeHHOl'.0 BHCTIITYT& u1.epH•u: Bccne.11oa&HBi. )ly6aa 1977 

1-------------------------------------------___, Komochkov M,M. Pl6 - 10647 
Some Aspects of Accelerator Radiation Dosimetry 

Estimation of state 6f widB-~pread methods and inst
ruments for radiation protection purposes on accelerators 
of charged particles has been performed. It was based on 
reliability of results obtainable with these instruments 
in comparison with the recommendations of the International 
Commission on Radiation Units (ICRU). Uncertainly of absor 
bed dose distribution as a function of linear energy 
transfer (LET) measured by tissue-equivalent proportional 
counter leaves the problem of level of reliability of the 
dose equivalent in the field of high-energy particle and 
intermediate neutrons, Evaluating the accuracy of results 
of measurements by means of recombination dosimeter also 
needs further study on instrument· resp

0

onsibility versus 
LET-radiation. Measurement of particle energy distribu
tion provides the possibility to interpret comprehensively 
obtained data, accuracy of H, however, being below the 
value recommended by ICRU. 

Communication of the Joint Institute for Nuclear Research. Dubna 1977 

@ 1977 06t.ec)uHeHHWU UHc•u•y• 111)epHWX UCCAeeloeaHuii.l{)l6Ha 
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BBE,4EHHE 

~OCTOBepHOCTh H3MepeHHH pa~HaQHOHHhlX BenHqHH, 

npe~Ha3HaqeHHhIX )],RH YCTaHOBneHHH CTeneHH paJJ,HaQHOHHOro 

PHCKa, npoJJ,OR)KaeT OCTaBaT&CH npeJJ,MeTOM MHOrHx pa6oT. 

B COOTBeTCTBHH C peKOMeHJJ,aQHHMH Me)KJJ,yHapO'AHOH KOMHC· 

CHH no paJJ,HaQHOHHhIM eJJ,HHHQaM /MKPE//l,2 / TOqHOCTh 

onpeJJ,eneHHH 3KBHBaneHTHOH J],03hl H , COilOCTaBHMOii C 

npeJJ,en&HO JJ,OilYCTHMhIMH BenuquHaMH, COCTaBnHeT ±30o/o. 
IlpH BhIIlORHeHHH J],03HMeTpHqecKoro KOHTpOnH, B qacT

HOCTH ,Ha YCKOPHTenHx, B03HHKaeT Heo6xOJJ,HMOCTh B OTBe· 

Tax Ha cneJJ,yIOIQHe OCHOBH&Ie BOilpOC&I: 

• B KaKoii CTeneHH .B HaCTOHIQee BpeMH B03MO)KHO 

cneJJ,OBaT& peKOMeHJJ,aQHH MKPE O TOqHOCTH H3MepeHHH 

3KBHBaneHTHoii JJ,03&1 H ? 

- KaKHM cnoco6oM ycTaHOBHTh JJ,OCTOBepHOCTh H3Me -

peHHH H pa3nHqHhIMH cpeJJ,CTBaMH? 

- KaKoii MeTOJ], . H3MepeHHH H MO)KeT JJ,a Th HaH6onee 

J],OCTOBepH&Ie pe3yn&TaT&I H B03MO)KHOCTh _(ionee nonHoii HX 

HHTepnpeTaQHH? 

IIocneJJ,HHH qacT& aonpoca o6ycnoaneHa Heo6xoJJ,HMOCT&IO 

npaBHRhHOro OCMhICneHHH pe3yn&TaTOB rpaJJ,yHpOBKH pa6o

qux cpeJJ,CTB H3MepeHHH 3KBHBaneHTHOH J],03hl C IlOMOIQhIO 

HaH6~nee JJ,OCTOBepHhIX CpeJJ,CTB B THilHqHhIX IlORHX H3nyqe

HHH ycKopuTeneii. 

. B HaCTOHIQeii pa6oTe npeJJ,npHHHMaeTCH IlOilhITKa HaiiTH 

. OTBeT&I Ha .nocTaBneHH&Ie ' BOilPOChl nyTeM. pacCMOTpeHHH 

C()CTOHHHH pa3_BHTH~ Hau6onee pacnpocTpaHe:ffHhIX K Ha· 

CTOHIQeMy BpeMeHH MeTOJ],OB H cpeJJ,CTB J1,03HMeTpHH. 

3 



1. OllPE,4EJIEHHE ,4O3b/ H3JIYIJEHHH 
HA OCHOBE H3MEPEHH.JI CllEKTPA 
JIHHEHHOH llEP E,4A f/H 3HEP I'HH 

3TOT MeTOA onpeAeneHH.H 3KBHBaneHTHOH A03hl peanu-

3yeTC.H C noMOlll,LIO c4'epuqecKoro TKaHe3KBHBaneHTHOro 

nponopU,HOHanLHoro CtfeTtJHKa 131 HilH B CO\feTaHHH ero c 

TKaHe3KBHBaneHTHOH HOHH3all,HOHHOH KaMepou 141. MeTOAY 

H3MepeHH.H C nOMOlll,LIO nponopu,HoHanLHOro CtJeTtJHKa npu

cylll, p.11.n. oco6eHHocTeH: 

- )J.onylll,eHHe O nOCTO.HHCTBe HnH He3HatJHTenLHOM HJ

MeHeHHH mrneuuou nepeAatJH 3HeprHH / JIIl3/ no eceu 

.n.nm1e TpeKa 3ap.H)KeHHOH 'laCTHU,LI BHYTPH 'IYBCTBHTenLHo

ro o6'LeMa ctJeTtJHKa 
15•61. 

- l1AeanH3aU,H.H $OPMLI iac:ripeAeneHH.H aMnnHTYA HM -

nynLcoe .n.n.11 .11.aHHOH JITI3 
15

• 1 • 
- Cno)KHOCTL ucnonLJOBaHH.11 npH itiaHTOMHhlX H3Mepe

HH.HX / 2 /, KOTOPLie He06XOAHMLI B none HJnytJeHHH BLICOKOH 

3HeprHH H npoMe)KyTO\fHLIX HeHTpOHOB, .n.n.11 AOCTH)KeHH.11 

peKoMeHAYeMOH MKPE T0tJHOCTH. 

- OrpaHHtfeHHhlH AHHaMH\feCKHH AHanaJOH no MOlll,HO-

CTH A03LI / 2 /. 

- Ilpo6neMa npaBHilLHOH HHTepnpeTaU,HH pe3ynLTaTOB 

H3MepeHHH npH HanH'IHH HeKOHTponupyeMLIX annapa.TypHhlX 

norpelllHOCTeu, a TaK)Ke npH AilHTenLHLIX H3MepeHHHX B 

OTCYTCTBHe HH$opMaUHH · 0 KOMnoHeHTHOM H 3HepreTH

tJeCKOM COCTaBe HJnytJeHHH B TO'IKe H3MepeHHH. 

OcTaHOBHMCH KpaTKO Ha nepBOH oco6eHHOCTH c u.enLIO 

ou.enHTL norpelllHOCTH HnH paMKH npHMeHHMOCTH MeTO,IJ.a. 

)J.onylll,eHHe O He3HatJHTenLHOM H3MeHeHHH JITI3. B,IJ.OnL 

TpeKa 3ap.11)KeHHOH 'laCTHU.Ll Cy)KaeT AHanaJOH HJMepeHHH 

no 3HeprHHM H KOMnOHeHTaM HJny'leHH.11, nu6o BHOCHT 

norpelllHOCTH B pe3ynLTaTLI. TaK, HanpHMep, MKPE cqu

TaeT /1,2/, tJTO c4'epH'leCKHH nponopU,HOHaITLHLIH · C'leT'IHK 

npeAHa3Ha'leH Ami a6conIOTHLIX H.3MepeHHH nornolll,eHHOH 

A03hl 6hlCTPLIX HeHTPOHOB KaK <l>YHKU.HH JIII3 B AHanaJoHe 

3Hepruu OT 0,2 AO 14 M3B; HJMep.11eMLIH AHanaJoH JIII3 -

OT 3 AO 100 K3B/MKM. Cylll,HOCTL orpaHH'leHHH npHMeHH

M0CTH C'leT'IHKa no HH)KHeH rpaHHU,e 3HeprHii HeHTpOHOB 

3aKnIO'laeTCH B TOM, 'ITO AnH 3Ha'IHTenLHOH HnH OCHOBHOH 

4 

T 
... 
I 

'laCTH npOT0HOB OTAa'IH HX npo6erH COH3MepHMLI HITH MeHL

rne cpeAHeu XOPALI c4'epu11ecKoro ctJeTtJHKa. llrHopupoea

HHe 3Toro o6CTO.HTenLCTBa npHBOAHT K norpelllHOCTHM; 

no AaHHLIM pa6oTLI / 7 / An.II HeHTPOHOB C 3Heprueu 50 K3B 
OIIIH6KH H3MepeHH.H OU,eHHBaIOTC.11 $aKTOpOM 2. 

Puc. 1 unn10cTpHpyeT pacnpeAeneHH.H nornolll,e1rnou A0-

3hl no JIII3 npH 06ny11eHHH TKaHe3KBHBaneHTHOH cpeALI 

HeHTpoHaMH c 3Heprueu 2 M3B 18(IIpuBeAeHHLie pe3ynL

TaTLI CBHAeTenLCTBYIOT O TOM, tfTO cneKTp 3aBHCHT OT 

pa3Mepoe BL16paHHoro o6'LeMa. lionee AeTanLHLIH aHanHJ 

3Toro 06cTo.11TenLCTBa CAenaH B. pa6oTe / 9!;. qacTL pe

:!)'ITLTaTOB HJ pa6oTLI 
191 

npeAcTaeneua Ha puc. 2. 3AecL 

Y - cpeAHee JHa'leHne nHHeiiHoii 3Hepruu, onpeAeneHo KaK 

Q03 1 
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::i::: 
002 ' ~ 
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0.01 
,.Q 
F-
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c:tl 
:r 

0 I - ,, 
0 20 40 60 80 . too 

nn3, KaBIMKM 

Puc. · 1. Cpaeueuue pacc<1u111aHHblX u U3MepeHHblX 3aeucu
Moc111eu no2Ao111euuou 003bl 0111 Jlll3 OAR ueumpouoe c 
3Hepzueu 2 M3B e IJIKaHe3KeueaAeHIJIHOU cpeoe: 1 - pac
<1e111, 2 - 3KcnepuMeHm /oua-wemp c¢epb1 3 MKM/; · 3 - 3K
cnepuMeHm /ouaMemp c¢epb1 0,75 MKM/. 
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l!liaJJIITp o.pep1,1, MKJI 
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Puc .. 2. 3aeucuMocmb cpeoHezo 3Ha'-leHUR AUHeuHou 3Hep
zuu Y, e3eeweHHou no nepeoaHHou 3Hepzuu, om ouaMempa 
c<fiepu'-lec,wzo 061>eMa OAR pa3AU'-IHblX 3Hepzuu Heumpouoe. 

00. 2 
y • of y f(y)dy 

/1/ 
j y f (y) dy 

r,D;e y- Eo /a - :meprm1, nepe,D;aHHa.H B ofrLeMe ManeHLKOH 

ccliepbl / cqeT'IHKa/, K0T0pa.11 BbI,D;eneHa B TKaHe3KBHBa

neHTHOH cpe,D;e , o6nyqaeMOH HeHTpOHaMH, a - cpe,D;HJIJI 

xop.D;a ccliepL1; f(y ) - cliYHKUHH pacnpe,D;eneHHH BenHqHH Y 
H0PMHP0BaHHa.11 TaK, qTo 

00 

Jy f(y)dy,,. 1. 
0 

/2/ 

KaK BH,D;H0 H3 puc. 2, 3aBHCHM0CTb y OT ,D;HaMeTpa ccliepbl 

/cqeTqHKa/ H~eeT MeCT0 B 6onLweii HJJH MeHLWeH CTe~

neHH ,D;JI.11 Bcex paccM0TpeHHblX 3HeprHH HeHTpOHOB; HaJJH

qHe 3TOH HHciiOpMal(HH ,D;aeT B03M0)KH0CTb 01.(eHHTb norpew

H0CTH H3MepeHHH pacnpe.D;eneHHH JIIT3 H 3KBHBaneHTHOH 

6 

.._, 

~· 

,D;03bl H3 - 3a H3MeHeHHJI JIIT3 B,D;0nb TpeKa B qyBCTBHTenL

H0M o6neMe ccliepHqecKoro cqeTqHKa. C pocT0M npo6eroB 

3ap.11:>KeHHblX qacTHI.( H3MeHeHHJI JIIT3 B,D;0nb TpeKa CTaHo

BJITC.11 MeHLWHMH. IT03TOMY npHMeHHM0CTb cqeTqHKa ,D;n.11 

H3MepeHHJI 3KBHBaneHTHOH ,D;03bl M0:>KH0 onpe,D;en.HTL no 

C00TH0WeHHIO ,D;HaMeTpa cqeTqHKa H npo6eroB 3ap.H:>KeHHblX 

qacTHI.( B cpe,D;e, B KOTOPOH pacnono:>KeH qyBCTBHTenbHbIH 

o6neM cqeTqHKa. OueHKy npHMeHHM0CTH cqeTqHKa M0:>KH0 

TaK:>Ke ,D;ena Tb no C00TH0WeHHIO BKna,D;a CTeHKH H ra3a 

cqeTqHKa B H3Mep.11eMyIO BenHqHHy; o6mHe coo6pa:>KeHHJI 

06 oueHKe BKna,D;a ,ra3a ,D;aHbl B pa6oTe110/n none H3nyqeHHH 

YCKOpHTeneii Ha BbIC0KHe 3HeprHH ,D;0 8Oo/o 3KBHBaneHTHOH 

,D;03bl M0:>KeT 6bITb oo-ycnoBneHO HeHTpoHaMH BbIC0KHX 

3HeprHH /> 20 M3B/ 111 •12/nocne,D;HHe nepe,D;aroT :meprHIO 

TKaHH B 3HaqHTenLHOH CTeneHH qepe3 T.11:>KenLie cliparMeHTbl 

.H,D;epHblX ·pacmenneHHH [ 131 HMelOll.(HX He6oJibWHe npo6erH. 

B 3TOH cBHJH npH H3MepeHHH cneKTpoB JIIT3 B none H3-

nyqeHHH BblC0KHX 3HeprHH TaK:>Ke MoryT HMeTb MeCT0 

cymecTBeHHbie norpeWH0CTH. KonHqecTBeHHYIO 01.(eHKY 3THX 

norpeWHOCTeH 01.(eHHTb B HaCT0.Hll(ee BpeM.H He npe,D;CTaB

n.11eTCJI B03M0:>KHbIM HJ - 3a 0TCYTCTBHJI ,D;0CTynHblX ,D;aHHbIX 

0 cneKTpax JaMe,D;n.HIOll(HXC.11 Jap.H)KeHHbIX qacTHI.(. 

TaKHM o6pa~OM, B0npoc 0 ,D;0CTOBepH0CTH H3MepeHHJI 

3KBHBaneJITHOH. ,D;03bl C n0M0ll(blO nponopl(H0HanbH0ro cqeT

qffKa B none H3nytj'eHHJI YCKOPHTeneii Henb3JI cqHTaTb pe

weHHblM Y.D;0BneTB0pHTenbH0. 06 3T0M, Ha Haw B3rJIH,D;, 

r0B0p.HT H pe3ynLTaTbI H3MepeHHH .D;HclicliepeHl.(HanbHblX pac

npe.a;eneHHH norJIOll(eHHOH ,D;03bl Ha npoT0HHOM CHHXpoTpo

He114/, K0T0pbie TPY.D;H0 n0HJITb H HHTepnpeTHP0BaTb. 

2. H3MEPEHHE IIOI'JIOII{EHHOH ,403bl 
H 3'1Jt1JEKTHBHOI'O K03tf)tf)~HEHTA 

. KA qECTBA PEKOMEHH~HOHHI,JM 
,403HMETPOM 

M . /1~ . 
eTo,D;, KaK H3Be_c"I"110 , ocHOBaH Ha TOM, qTo B cne-

1.(HaJJLH0 CKOHCTPYHPOBaHHOH TKaHe3KBHBaJieHTHOH H0HH3a

l(HOHHOH KaMepe MO:>KH0 IlO,D;06paTb C Il0M0ll(blO Hanp.11:>KeHHJI 

7 



Ha 3DeKTPOAaX TaKOH pe)KHM peKOM6HHaUHH HOHOB, KOTO· 

pbIH B CO'-leTaHHH C pe)KHMOM HaChIIl.leHH.fl AaeT BO3MO)K• 

HOCTh BOCnpOH3BOAHTh BeDH'-IHHhl, 6DH3KHe no CBOHM 3Ha

'-leHHHM K K03<l><l>HUHeHTY Ka'-leCTBa npH pa3DH'-IHhIX JIIT3. 

Ha puc. 3 cpaBHHBaIOTCH 3aBHCHMOCTH K03<l><l>HuHeHTa Ka

'-leCTBa H peaKUHH TaKOH AH<l><l>epeuuHaDhHOH KaMepbl OT 

JIIT3 116/KaK BHAHO H3 pHCYHKa, npH COOTBeTCTBYIOil.leH 

rpaAYHPOBKe MO)KHO nony'-IHTh YAOBDeTBOPHTeDhHOe BOC· 

npoH3BeAeHHe K03<l><l>HUHeHTa Ka'-leCTBa C nOMOil.lhlO AH<l><l>e

peuuHaDhHOH peKOM6HHaUHOHHOH KaMephI; TODhKO n o6na

CTH HH3KHX JIIT3 noKa3aHHH TaKoro npH6opa Cyil.leCTBeHHO 

HH)Ke peKOMeHAYeMbIX BeDH'-IHH. B CBH3H C TeM, '-ITO KpHBaH 

'-IYBCTBHTeDbHOCTH KaMepbl nonyqeua nyTeM pac'-leTa H HB· 

DHeTCH, no MHeHHIO aBTOpa pa60Thl/l 6/,npeAnonaraeMOH, 

a rpaAYHPOBKa KaMepbl BhIIlODHHeTCH C HCTO'-IHHKaMH, HMero

U\HMH B OCHOBHOM cnnOlllHOH cneKTp JIIT3, uenecoo6pa3Ha 

20 ,---------
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Puc. 3. 3aeucuMocmu oxuoaeMoii 11yecmeumeAbHocmu pe-
1<0M6uHa11uoHHoii KaMep,;, q u KO:J'fl'flUlfUeHma 1<a11ecmea u3-
.11y<1eHUJ1 Q om, .11uHeiiHoii nepeoa11u :JHepzuu: 1 - oxuoae
MaJl 11yeFmeume.11bHocmb, 2 - 1<03¢¢u11ueHm 1<a11ecmea. 
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AaDhHeHlllaH nponepKa '-IYBCTBHTeDhHOCTH KaK <l>YHKUHH JIIT3 

ADH ycTaHOBDeHHH AOCTOBepHOCTH pe3yDhTaTOB. YTO'-IHe

HHe <l>YHKUHH '-IYBCTBHTeDhHOCTH peKOM6HHaUHOHHOH KaMepbl 

MO)KHO BhIIlODHHTh ABYMH nyTHMH. IlepBhIH . npeAYCMaTpH

BaeT BhIIlODHeHHe rpaAyHpOBKH C MOHO3HepreTH'-leCKHMH 

ny'-IKaMH 3apH)KeHHhIX qaCTHU, JIIT3 KOTOphIX npaKTH'-leCKH 

He MeHHeTCH no '-IYBCTBHTeDhHOMY o6'heMy KaMepbI. BTo

pou nyTh npeAYCMaTpHBaeT npHMeHeHHe AD.ff rpaAYHPOBKH 

ua6opa HCTO'-IHHKOB C pa3DH'-IHhlMH, HO H3BeCTHhIMH cneKT· 

paMH JIIT3; pelllaH CHCTeMy ypaBHeHHH <l>peArODbMa, KaK 

3TO AenaeTCH, HanpHMep, npH BOCCTaHOBDeHHH cneKTPOB 

HeHTpOHOB / I 7 /, MO)KHO BOCCTaHOBHTh <i>YHKUHIO '-IYBCTBH • 

TeDhHOCTH peKOM6H'HaUHOHHOH KaMepbI. 

KaK H B cnyqae C nponopUHOHaDhHhIM C'-leT'-IHKOM' npH

MeHeHHe peKOM6HHaUHOHHOH KaMephl AD.ff H3MepeHHH MaK

CHManhHOH 3KBHBaneHTHOH .i\o3hl npeAnonaraeT <l>aHTOM· 

Hble H3MepeHHH. 3TO OKa3hIBaeTCH Kpauue 3aTPYAHHTenh· 

HhlM, a nOA'-lac, H ueBO3MO)KHhIM B HaCTOHil.lee BpeMH B no

ne H3Dy'-leHHH C YPOBHHMH nopHAKa npeAeDhHO AOnycTHMhIX 

BeDH'-IHH, T .K. pa3Mephl KaMepbl cTaHOBHTCH COH3MepHMhl 

C pa3MepaMH <l>aHTOMa. B03MO)KHOCTH HHTepnpeTaUHH pe-

3YDhTaTOB H3MepeHHH peKOM6HHaUHOHHhIM AO3HMeTpOM OKa-

3bIBaIOTCH eil.le 6onee orpaHH'-leHHhIMH, '-leM nponopuHo • 

HaDhHhIM C'-leT'-IHKOM, T.K. pe3yDhTaTaMH H3MepeHHH HB· - -DHIOTCH HHTerpanhHbie BeDH'-IHHhl • norDOil.leHHaH AO3a H 

cpeAHHH K03<1><l>HttHeHT Ka'-leCTBa. 

3. H3MEPEHHE 3HEPI'ETHqECKHX 
PACIIP E,lfEJIEHHH <PJIIOEHCA qACTHa 

/I ,2/ 
B COOTBeTCTBHH C onpeAeneHHeM , 3KBHBaneHTHaH 

AO3a H3Dy'-leHHH qepe3 3HepreTH'-leCKoe pacnpeAeneHHe 

<l>nroeHca 3apH)KeHHhIX qacTHU <I> .(E) i -ro copTa ycTaHaa-
1 

DHBaeTCH C nOMOil.lhlO cneAYIOil.lero :Bhlpa)KeHHH: 

H . .., ~ (
0 

ct>. (E) L . (E) Q . (E) d E . 
l p O 1 00,1 1 

/3/ 
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C 
3.n.ecb p <l>i (E )L 00 ,i (E)- He qT0 HH0e KaK .n.mpqiepem.i;uanbHOe 

pacnpe.n.eneHHe nornoll.{eHHOH .D.0JhI no 3Hepruu, p - nnoT

H0CTh TKaHH, C - nocT0HHHaH nepexo.n.a OT 0J].HHX e,D.HHHU 

3HeprHH K .n.pyrHM. 

TaKHM o6paJoM, HJMepua 3HepreTuqecKHe pacnpe.n.e

neHHH paJnHqHoro copTa qacTHU, npu Hanuquu .n.aHHhIX 

0 L 00, i M0)KH0 ycTaH0BHTb JHaqeHHH Hi H HX cyMMapHyIO 

aenuquHy H"" IH i • Ilpu HJMeptrnuu <l>i B BoJ.n.yxe JHaqeHHH 

H i 6y.n.yT 0TH0CHTbCH nHIIIb K ManeHbK0My KycoqKy TKaHH. 

,[J;nn onpe.n.eneHHH MaKCHManbHOH 3KBHBaneHTHOH ,D.0Jhl 

/M3,[J;/ Heo6xo,D.HMO. HJMepHTb <l>i B TKaHe3KBHBaneHTH0M 

qJaHTOMe; npH onpe.n.eneHHblX ycn0BHHX J].0CTa ToqHQH HH -

qi9pMauueii .n.nn onpe.n.eneHHH M3,[J; M0)KeT 6bITh cneKTpanb

Ho -yrnoaoe pacnpe.n.eneHue qimoeHca JapH)KeHHhIX qacTHU 

B B0J,D.yxe. 

OnHcbrnaeMbIH MeT0JJ. HJMepeHHH H npaKTHqecKH. He 

peanHJ0BaH HJ-Ja TeXHHqecKHX TPY.D.HOCTeH H, B qacTHo

CTH, HJ- Ja Toro, qTo 6onbIIIaH qacTb JJ.0Jhl, KaK npaaHno, 

npHX0,D.HTCH Ha JapH)KeHHbie qacTHUbl C ManbIMH npo6e -

raMH. 

Ilpoll.{e HJMepHTh 3HepreTHqecKoe pacnpe.n.eneHHe npo

HHKaIOU{ero HJnyqeHHH H, B qacTH0CTH, HeHTPOHOB, K0To

pbie HBnHIOTCH a 6onhIIIHHCTBe cnyqaeB nH.D.HPYIOU{HM K0M -

noHeHT0M, onpe.n.enHIOU{HM np0X0)KJ].eHHe HJnyqeHHH B cpe.n.e. 

IlpH HeK0T0PbIX ycnoBHHX HH!pOpMaUHH 0 cneKTpe nH,D.H

PYIOU{ero K0MnoHeHTa /HeiiTpoHoB/ Ja Jall.{HTOH .n.aeT B0J -

M0)KH0CTb npH6nH)KeHHO ycTaH0BHTb pacnpe.n.eneHHe 3KBH

BaneHTHOH J].0Jbl B qiaHTOMe H TeM caMblM onpe.n.enHTb 

M3,[J;. TaKHMH ycn0BHHMH HBnHIOTCH: 

- Hannque HHqJopMauuu 06 yrnoaoM pacnpe.n.eneHHH 

HeiiTpOHOB H ycnoBHH o6nyqeHHH qiaHTOMa. ' 

- HanuqHe HH!pOpMaUHH 0 rny6HHHOM pacnpe.n.eneHHH 

H .n.nn M0H03HepreTHqecKHX HeHTPOHOB HnH K03qlqJHUHeHTax 

nepexo.n.a OT qinroeHca HeiiTpoHoB c .n.aHHOH 3Heprueii K 

M3,[J;; B nocne.n.HeM cnyqae M0)KH0 ycTaH0BHTb nHIIIb Bepx -

HHH npe.n.en JHaqeHHH cyMMapHOH MaKCHManhHOH 3KBHBa

neHTHOH .D.0JhI. 

- BhmonHeHHe HepaaeHCTBa R <<A , r.n.e R - npo6er 

JapH)KeHHblX qaCTHU, o6paJyeMbIX HeHTpoHaMH, q>nIOeHC 

KOTophlx HMeeT .n.nHHY penaKcauHH A B TKaHH. IlpH R- A 
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cne.n.yeT yqHTbIBaTb JapH)KeHHbie qaCTHUbI, BbIX0J].Hll.{He HJ 

Jall.{HThI; B npoTHBH0M cnyqae eenHqHHa II 6y.n.eT HCKa -

)KeHa H, KaK npaBHno, JaHH)KeHa. IlpH 3T0M cne.n.yeT HMeTb 

B BHJJ.Y, qTo ycTaH0BneHHe JJ.0Jbl OT HeiiTpOHOB H JapH)KeH

HbIX qacTHU B O,D.HOH H TOH )Ke T0qKe, r.n.e HJMepHnHCb 

/HnH paccqHTbIBanHCb cpnIOeHCbl 3THX K0MnoHeHT0B, He 

HMeeT CMbICna. 3To, a qaCTH0CTH, Ba)KH0 npH onpe.n.eneHHH 

JJ.0Jbl B ManeHhK0M KycoqKe TKaHH HnH no.n.o6HOM TKaHH 

aell.{ecTBe /AeTeKTop HJnyqeHHH/. Ilocne.n.Hee o6cTOHTenb

crao Hepe,D.K0 HrH0pHpyeTCH, qTo HBnHeTCH npHqHHOH He

npaBHnhHOH HHTepnpeTaUHH nonyqaeMbIX peJynhTaT0B H 

npe,D.MeT0M J].HCKyCCHH. 

HJM,epeHHH cneKTp0B HeHTPOHOB, MeT0,D.HKa HX B0CCTa

H0BneHHH H peJynhTaTbl, -nonyqeHHhle Ha ycK0pHTennx, 

paCCM0TpeHbl B pa6oTax /l l ,18/. HJ 3THX pa6oT M0)KH0 

3aKnroqHTb, qTo ,D.0CT0BepH0CTb B0CCTaH0BneHHH cneKTp0B 

HeHTpOHOB B HaCT0HU{ee BpeMH ell.{e He 0TBeqaeT peK0MeH

.n.aUHHM no T0qHoCTH HJMepeHHH 3KBHBaneHTHOH J].0Jbl /l ,2 / • 

,[J;anhHeiiIIIee ynyqIIIeHHe CTeneHH 'A0CT0BepH0CTH 3HepreTH

qeCKHX pacnpe.n.eneHHH cpnroeHca HeHTpOHOB MO)KeT 6bITb 

c.n.enaH0, HanpHMep, nyTeM BBe,D.eHHH .n.ononHHTenbHbIX .n.e

TeKT0p0B a o6naCTH 6bICTPbIX HeHTPOHOB u qacTHU BbIC0KHX 

3Hepruii. ,[J;pyroii B0JM0)KH0CTblO yaenuqHTb ToqHOCTb pe

JynhTaTOB HJMepeHHH HBnHeTCH BBe,D.eHHe .n.ononHHTenbHOH 

HHq>OpMaUHii O norJoll.{eHHOH J].OJe, nonyqeHHOH C IlOMOU{blO 

TKaHe3KBHBaneHTHOH HOHHJaUHOHHOH KaMepbI. ,[J;oCTOBep

HOCTb nornoll.{eHHOH .D.0Jbl, HJMepeHHOH HOHHJaUHOHHOH Ka

Mepoii Dk' KaK npaauno, BbIIIIe J].0CTOBepH0CTH nornoll.{eHHOH 

JJ.0JbI, ycTaHOBneHHOH no cneKTPY qaCTHU; B 3TOM cnyqae 

cneKTp qacTHU MO)KeT 6bITb OTH0PMHP0BaH no Dk . , 
qTo npHBe,D.eT K ynyqIIIeHHIO ToqHOCTH H . 

Bee HJn0)KeHHbie oco6eHHOCTH u HecoaepIIIeHCTBa Me To -

.n.a B C0BOKynHOCTH C peJynbTaTaMH HJMepeHHH noKaJbIBa

lOT, qTQ Heonpe.n.eneHHOCTb ycTaHOBneHHH nornoll.{eHHOH H 

3KBHBaneHTHOH J].OJ; a TaK)Ke M3,[J; nyTeM HJMepeHHH H 

B0CCTaH0BneHHH 3HepreTHqecKHX pacnpe.n.eneHHH cpnIOeHca 

qaCTHU, BHJ].HMO, HeCK0nhKO HH)Ke, qeM ,D.nH nponopuuo

HanbH0ro cqeTqHKa H peKOM6HHaUHOHHoro J].0JHMeTpa. O.n.

HaK0 peIIIaIOU{HM npeHMyll.{eCTB0M nepaoro HBnHeTCH Hecpaa

HeHH0 6onbIIIaH ' B0JM0)KH0CTb HHTepnpeTaUHH noKaJaHHH 
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pa3JIHqHJ,IX .r(eTeKTOPOB H npu6opoB, npHMeHJleMhIX H npe.r( • 

Ha3HaqaeMhIX .r(JIH .r(03HMeTpuH; OCHOBaHHeM 3TOMY CJIY)KHT 

60JibWOH Ha6op H.r(CpHo • qJH3HqecKHX KOHCTaHT, CBH3aHHbIH 

C qimoeHCOM qacTHU HJIH C ero <PYHKUHeii :mepreTHqecKoro 

pacnpe.r(eneHHH. 

4. PEAK1'HJI ,D,ETEKTOPOB KAK MEPA 
3KBHBAJIEHTHOH ,D,03hl 

MeTO.r( onpe.r(eJieHHH 3KBHBaJieHTHOH .r(03bl nyTeM H3Me

peHHH peaKUHH 0.r(Horo HJIH HeCKOJibKHX .r(eTeKTOPOB Hawen 

Hau6onee wupoKoe npuMeHeHHe npu KOHTpone 3a pa.r(ua

UHOHHoii o6CTaHOBKOH HJIH CTeneHH o6nyqeHHH nepcoHaJia. 

Ycnex peaJIH3aUHH 3Toro MeTo.n;a OCHOBaH Ha y.r(aqHoM IlOJ(· 

6ope .r(eTeKTopoB, KOTOpbIC, KaK npaBHJIO, .r(OJI)KHbl OTBe

qaTb CJie.r(ylOI.I.(HM Tpe6oBaHHHM: npOCTOTe o6pameHHH, Ha· 

.r(e:>KHOCTH BOCilpOH3Be.r(eHHH .r(aHHhIX, .r(eWeBH3He, ToqHOCTH 

ycTaHOBJieHHH 3KBHBaneHTHOH .r(03bl npH H3MeHeHHHX co

CTaBa Il0JIH H3JiyqeHHH. 

Hau6onLwee pacnpocTpaHeHue .r(JIH KOHTPOJIH pa.r(ua

UHOHHoii o6cTaHOBKH Ha YCKOpHTeJIHX nonyquJIH HOHH3a

UHOHHhie KaMepbl, .r(eTeKTOpbl Me.r(JICHHbIX HeiiTpOHOB B 

3aMC.r(JIHTeJIHX H yrnepo.r(CO.r(ep)l(all{HH .r(eTeKTOP, B KOTOpOM 

. HCilOJib3yeTCH peaKUHH l 2C (x,xn} llC .r(JIH perHCTpaUHH 

H3JiyqeHHH Tuna / 5 , 19- 221 . x. 
KoHTpOJib CTeneHH o6nyqeHHH nepcoHana HCHTpoHaMH, 

a TaK:>Ke qacTHUaMH BhlCOKHX 3Hepraii onupaeTCH Ha qlOT0-

3MYJihCHOHHhlii MCTO.r( / 5 •23 •241. B IlOCJICJJ.HHe rOJJ.hl OH qac

TffqHo BhITCCHHeTCH TepMOJIIOMHHecueHTHhlM MCTOJJ.OM HJIH 

MCTO.r(OM, OCHOBaHHhIM Ha peracTpauHH cne.n;oB noape:>KJJ.e· 

HHH B TOHKHX IlJICHKax H3 pa3JIHqHblX Bell{eCTB / 6 ,25 / 

PaCCMOTPHM oco6eHHOCTH npuMeHeHHH 3THX JJ.CTCKTOPOB 

H, B qacTHOCTH, BOilpOCbl rpa)J.yHpOBKH H HHTepnpeTaUHH 

HX IlOKa3aHHii. 

,D,emeKIIIOpbl ()A.JI K0HIIIPOAJI paouauuoHH0U o6cmaH06KU. 
B 3TOM cnyqae npHMeHHIOT, KaK npaBHJIO, coqeTaHHe Tpex 

THnoa JJ.eTeKTopoa /I 9 - 221, ·· ynoMHHYThlX Bhlwe. HoHH3a· 

UHOHHble I<aMepbI CJiy)KaT JJ.JIH H3MepeHHH nornomeHHOii 

.r(03bl raMMa·H3JiyqeHHK H 3apH)KCHHoro I<0MilOHeHTa Dy+Z , 

12 

.r(eTeKTOP TCilJIOBhIX H Me)J.JieHHhlX HeiiTpOHOB B 3aMe,D;JIH -

TeJie - .r(JIH H3MepeHHH 3KBHBaJieHTHOH .r(03hl HCHTpOHOB C 

:meprueii JJ.0 10-15 M3B Hn H yrnepo.r(CO.r(ep)Kamuii JJ.eTeK

Top • .r(JIH H3MepeHHH 3KBHBaJieHTHOH .r(03bl a.n;p0H0B Ha C 

3Heprueii 6onee 20 M3B. Ilpu 3TOM npHHHMaeTcH, qTo 

Il0JIHaH 3KBHBaJieHTHaH JJ.03a HBJIHCTCH CyMMOH 3THX Tpex 

K0Mil0HeHT0B: 

H.:- D + H + H y+z n a /4/ 

CTeneHb npu6JIH:>KeHHH 3aBHCHT B 0CH0BH0M OT Tpex qia~

T0p0B • Il0JIH H3JiyqeHHH, cpeJJ.CTB H3MepeHHH H rpaJJ.yH

pOBKH cpe.r(CTB H3MepeHHH. 3aBHCHMOCTb OT D0JIH H3Jiy

qeHHH o6ycJIOBJieHa rnaBHhlM o6pa30M 0TCYTCTBHeM B03· 

M0:>KH0CTH BblOOJIHHTb qiaHTOMHble H3MepeHHH Ha3BaHHhl -

MH BhIWe .n;eTeKT0paMH. _.!J;nH Toro qT06hI CBeCTH K MHHH· 

MYMY HC0,!l;H03HaqH0CTh HHTepnpeTaUHH pe3yJILTaT0B H3Me

peHHH H3 - 3a 3TOH npuqHHhI, rpynna cneuHaJIHCT0B H3 

HCCK0JihKHX ueHTPOB BbICTynuna C npe.n;no:>KCHHCM oueHH· 

BaTb pa.n;HaUHOHHbIH pHCK qepe3 3KBHBaJICHTHYIO JJ.03Y Ha 

noaepxH0CTH qiaHTOMa B YCJI0BHHX ero ABYXCT0P0HHero 

o6nyqeHHH 126 /u, KaK CJieJJ.CTBHC 3T0ro, - npHHHMaTh KOJ(p• 

qlHUHCHTbl n~pexo.n;a OT qlJIIOeHca HeiiTpOHOB K 3KBHBaJICHT· 

HOH ,!l;03e Ha noaepXHOCTH qiaHTOMa, KaK CTaHJJ.apTHhIC 

BCJIHqHHhl. OCHOBa}JHCM ,!l;JIH TaKoro ,!l;0Dyll{eHHH HBJIHCTCH 

TOT qiaKT, qTo B 6onLUIHHCTBe cnyqaea MaKcHMaJibHaH 

3KBHBaJieHTHaH JI.Ola He npeBbIWaeT noaepXHOCTHYIO JJ.03Y 

6onee qeM Ha HCCK0JihK0 .n;eCHTK0B npoueHT0B 1211. Ynpo

I.I.(aH H3Mepeuue H, · 3THM npe.n;JIO:>KCHHeM M0:>KH0 O0CTa

BHTh no.n; C0MHCHHe 0.r(HY H3 0CH0BHbIX peKOMCHJJ.auaii 

MKPE 06 ycTaHoaneHHH paJJ.uauuoHHoro pucKa qepe3 MaK· 

CHMaJihHYIO rny6HHHYIO JJ.03Y B Tene qeJioBeKa HJIH B qlaH

TOMe. 

Hau6onee COBepweHHYIO qiopMy, Ha Haw B3rJIHA, MCT0A 

H3MepeHHH 3KBHBaJieHTHOH -.r(03hl no TpeM K0Mil0HCHTaM 

npuo6pen a l].E PHe 121 •22 /. ,L(ocToaepHOCTh MeTo.n;a 

H cpe.n;CTB H3MepeHHH M0:>KeT 6b1Th oueHeHa C Il0M0il.{hlO 

.r(aHHhIX ma6A. 1. IlpH 3TOM CJie.r(yeT HMCTh B BHAY, qT0 

K03qlqlHUHCHT nepexo.r(a OT qlJIIOCHCa aJJ.pOHOB C 3Heprueii 

6onee 20 M3B K JKBHBaJieHTHoii JJ.03e npHHHMancH paa-
2· 

HblM 2,78-10"8 63p/ aopoH/CM • 3Ta BeJiuqaHa HBJIHCTCH 
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HaHMeHLWeii H3 npHHHThIX B pa3JIHqHLIX na6opaTopHHX K03$

$HI.{HeHTOB nepeXO,I\a 1281 / ma6A. 2/. IIpaBHJihHbIH BL16op 

K03$$HUHeHTOB nepexo,n;a OT $moeHca a,n;poHOB C 3Hep- · 

rHeii 6onee 20 M3B K H / E > 20 M3B/ MO:>1CeT 6LITL 

C,IleJiaH JIHWh npH rpa,n;yHpOBKe ,n;aHHOH CHCTeMLI ,n;eTeKTO

poB B none H3JiyqeHHH C H3BeCTHhIM rny6HHHLIM pacnpe-

Ta6mrna 2 

Koacpilmmi:eHTbI nepexona K OT cpmoeaca K aKmrnaneHTHoii 

noae nng yrnepona. 

Jj;;, OpraHR38.Ullll, K 
nn YCJl0BUfl :1-8 . ~ 

: 0 6apt{anpoa/cM2 );M6ap7anpoH 
;'!8C CM 2c 

I• Pe1mr:.eH,lla.Ultll J.!KR3 )WI HeiiTpo
H0B 400 MaB 

2. Jia6opaT0PM llM,PeseJ)lJOp.na 

3. EpyKXefiBeHCK8/l HauH0HMbHa.!I 
Jiac5opaT0PM 

4, H~B:3, CepnyxoB 

5, OIDill, JlY6Ha 

6. UEPH 
npmurro 

H3!,lepeH0 

i< 

7. OK - PH.Wit 

# 

pac'!eT JWI HellTpoH0B 400 MaB 

6,94 

7,72 

6,94 

6,46 

5,05 

2,78 

I,74+4,99 

2,78 

5,32_ 

0,25 

0,28 

0,25 

0,23 

0,IS 

0,IO 

0,05+0,I4 

0,IO 

0,I9 

,n;eneHHeM 3KBHBaJieHTHOH ,IJ;O3bl. M3MepeHHH 3Toro K03$

$HUHeHTa B YCJIOBHHX, 6JIH3KHX K YCJIOBHHM Ha noaepxHo

CTH $aHTOMa, ,n;aroT BeJIHqHHhl, cpe,n;Hee 3HaqeHHe KOTOpbIX 

·M63p/'l 
-0,1 2 3Ta BeJIHqHHa HeCKOJibKO MeHLWe ae-

11eiimpo11/cM c/ 

JIHqHHhl noaepXHOCTHOH ,IJ;O3hl, KOTopyro MO:>ICHO O:>ICHJ].aTL 
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Ha OCHOBe .u.aHHhlX O rny6HHHhIX .r,acrrpe.u.eJieHH.HX H )].JI.II 

MOH0'.3HepreTHtJ:eCKHX HeiiTpoHOB 12 / B CJiytJ:ae THIIH'iHhIX 

cneKTpoa Ja Jall{HToii: ycKopHTeneii: /CM., Hanp. ,111 -1/ •. 
CpaBHeHH.H cpe)J.CTB )J.03HMeTpHH, BhIIIOJIHeHHhie He.u.aa

Ho 1121 B liepKJIH H CTempop.u.e, IIOKa3aJIH, 'ITO· BeJIH'IHHa 

3KBHBaJieHTHOH )J.03hl, H3MepeHHa.H pa3JIHtJ:HhIMH cpe)J.CTBa

MH, OTJIHtJ:aeTCH )J.0 - 2,5 pa3. B TOH )Ke pa6oTe OTMetJ:eHo, 

'ITO K03«p«pHU.HeHThl KatJ:eCTBa H3JiytJ:eHHH, H3MepeHHhie Ha 

npoTOHHOM CHHXPOTPOHe B lipyKxeii:BeHe, OTJIH'IalOTC.H .u.pyr 

OT .u.pyra Ha 50o/o HJIH 6onee. 

Aeme1emopb1 01u UHoueuoya11bH020 K0Hmpo11J1. B 3Toii: 

o6JiaCTH )J.03HMeTpHH HaH60JihUJee pacnpocTpaHeHHe IIOJil.

tJ:HJIH .u.eTeKTOphl Ha OCHOBe H)J.epHhIX 3MYJihCHH - l1<1>KH 12 •30~ 

TepMOJIIOMHHecu.eHTHhie .u.eTeKTOphl T Jl,l]. / 6 ,25 / H )J.eTeKTOphl 

cne.u.oa pa.u.uau.uoHHhIX noape)K.u.enuii ,l].CPil / 6 ,25 / Ha puc.4 

106 

105 - -
I-_ 

_, _____ __ 
I/--

104 -........ ♦ 

+ 2 ♦ + + 

'

" \ 
'-

----l--/ 
I 

/ 

9 \ + 
+ ♦ 

+ ♦, 

/ 
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'O 
cy· 103 
a 
Is: 

8. 
E--< 102 

6 
---

I 8 

101 

10-B ,o-7 10-4 10-J ,o-2 10-1 10°. 101 102 

<lHeprM, 1,1:ill 

Puc. 4. cJ>yHKllUU <1yecmeume11bHocmu oe~e,cmopoe: 1 - 6LiF , 
2 - ·HcJ>KH 3 - 237Np 4 - 232 Tb 5 - 7•Li /cpeoHJ1J1/ :, , 7 , . - , 
6 - 232 Th / cpeo11J1J1/, 7 - LiF , 8 - B1 , 9 - cucmeMa 
oo3UMempoe a11b6eoH020 muna. 
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cpaBHHBalOTC.H tJ:YBCTBHTeJihHOCTH acex Tpex THIIOB .u.e -
TeKTOpOB. qyBCTBHTeJihHOCTh TepMOJIIOMHHecu.eHTHOro .u.e
TeKTOpa Heii:TpOHOB 

6 Li aJIL6e.u.Horo THIIa /KpHBa.H 1/ 
JaHMCTBOBaHa H3 pa6oThl 131 1 rrpn 3HeprHH MeHee 1 M3B, 
a npn 60JihlJJHX 3HeprH.HX - H3 pa60Thl/32/<l>yHKU.HH tJ:.YBCTBH

TeJihHOCTH .u.eTeKTOpa l1<1>KH /KpHBa.H 2/ JJ.O 3HeprHH 

14 M3B onncaHa B pa6oTe/24/, a CBhIUJe 14 M3B - peJynL

TaT oueHKH Ha OCHOBe J].aHHhlX 
1331. KpHBhle 3,4 n 7 JaHM

CTBOBaHhl H3 /S/ H / 34! COOTBeT9TBeHHO. qyBCTBHTeJihHOCTh 

T Jl,l]. Bhlpa)KaJIH B tJ:HCJie "3KBHBaneHTHhlX TpeKOB" Ha e)J.HHH

UY nnoll{a)J.H H Ha 1 63p. 3KBHBaneHTHOCTh y-r:TaHaBJIHBann, 

HCXO)J.H H3 Toro, 'ITO MHHHMaJihHa.H 3KBHBaneHTHaH )J.03a, 

H3MepHeMaH l1<1>KH, - 20 M63p, a MHHHMaJihHaH nornoll{eH

HaH )J.03a raMMa-HJJiy'ieHHH, H3MepHeMaH TJl,l]., - 10 Mpao 
npH tJ:YBCTBHTeJILHOCTH K TennoBLIM Heii:TpoHaM 80 P / 63P. 
,l].aHHhle, npe.u.cTaBneHHhie un«pp~MH 5,6,8, Bhipa)KalOT oT

HOUJCHHH IIJIOTHOCTeii: cne)J.OB noape)K)J.eHHH B IIJieHKax npn 

HCIIOJlh30BaHHH pa)J.HaTopoB H3 
7 Li , 232Tb, COOTBeTci'~eH

HO, K 3KBHBaJieHTHOH )J.03e 6hICTphIX HCHTpOHOB /JIHHHH 

5 H 6/ H 3KBHBaJieHTHOH )J.03e Heii:TpOHOB C 3Heprneii: 6onee 

20 M3B /nHHHJI 8//35/. Kpnaa.11 9 .n.o 3HeprnH · 14 M3B 
JaHMCTBOBaHa H3 pa6oThl/36 /; a CBhlUJe 14 M3B - pe3yJIL

TaT OU.CHKH Ha OCHOBe .u.aHHhlX pa60Thl/3 7/. 

,l].aHHhle puc. 4•cBH.D,eTeJihCTBYIOT O TOM, 'ITO HH 0)].HH 

OT)].eJihHO B3.IIThlH .n,eTeKTOP He o6Jia.n,aeT Y.D.OBJieTBOpHTeJIL-

HOH <PYHKUHeii: tJ:YBCTBHTeJihHOCTH. JlHUJh HX cotJ:eTaHHe, 

B03MO)KHO, peUJHT npo6neMy H3MepeHHJI HH)].HBH.n,yaJihHOH 

)J.03hl Heii:TpOHOB C peKOMeH.n,yeMOH TO'IHOCThlO /2/ H .n.o

CTaTO'IHOH qyacTBHTeJILHOCThIO. Ha Halli BJrn.11.u.~nepcneK

THBHhIM JIBJIJleTCJI CO'ieTaHHe naphl 
6 Li , 7 Li c .11.n,epHOH 

<POT03MYJihCHeii: B 0)].HOM ,Il,03HMeTpe. CHJITHCM noKa3aHHH 

TOJihKO C naphl T JI)]. MO)KHO orpaHH'IHThCJI npH JJ.OJax, 

MeHhUJHX npe.n,eJihHO .n.onycTHMhIX BeJIH'IHH, T .K. peKOMeH

.n,yeMaJI TO'iHOCTh npu :HOM HeBhlCOKa 121. Ilpn JJ.OJax, 

cpaBHHMhlX C npe.n,eJihHO JJ.OIIYCTHMhlMH HJIH BhlUJe' ye Ta -

HOBJieHHe HX BeJIH'iHH Heo6XO)].HMO IIPOBO)].HTh no .n,aHHhlM, 

CtJ:HThIBaeMhlM KaK c qlOT03MYJihCHH /22,36,37 f. TaK H C TJI)].. 
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3AKJIIO l/EHHE 
; 

CocTOHHHe pa3BHTHH HaH6onee pacnpocTpaHeHHbIX Me

TOAOB H cpeACTB AO3HMeTpHH H3nyqeHHH Ha ycKOPHTenHX, 

KpaTKO paccMOTpeHHOe B HaCTOHmeft pa6oTe, IlO3BOnHeT 

C.l(enaTb cneAYIOmHe BblBO.l(bl. 

ToqHOCTb H3MepeHHH BeJJHqHH . 3KBHBaneHTHOH .l(O3bl, 

AOCTHrHyTaH B HaCTOHmee BpeMH, HmKe BenHqHH, peKo

MeHAOBaHHbIX MKPE, B nonHx H3nyqeHHH, rAe 3KBHBa

neHTHaH AO3a COilOCTaBHMa C npeAenbHO AOilYCTH_MbIMH 

eenHqHHaMH. 3To npHBOAHT K Heo6XOAHMOCTH COBepmeH

CTBOBaTb MeTOAbl H cpeACTBa H3MepeHHH C uenbIO IlOBbJ

meHHH AOCTOBepHOCTH pe3ynbTaTOB. YpoBeHb AOCTOBep

HOCTH B HaCTOHmee BpeMH oueHHBaIOT nyTeM cnHqeHHH 

pe3ynhTaTOB, nonyqeHHblX pa3nHqHbIMH MeTO,l(aMH H cpe.l(

CTBaMH, npH 3TOM Ca¥O cnHqeHHe HBnHeTCH cnoco6oM 

IlOBbillleHHH TOqHOCTH H3MepeHHH. 0 nonHX H3nyqeHHH, B 

KOTOpbIX npoBOAHT cnHqeHHH, He HMeeTCH . ,l(OCTaToqHoH 

HmpopMaUHH ARH npaBHnhHOH H OAH03HaqHoH HHTepnpeTa -

UHH pe3ynbTaTOB. B 3TOH CBH3H•npeACTaBnHeTCH ueneco

o6pa3HblM CO3,l(aHHe :nanOHHOro HCTOqHHKa H3nyqeHHH C 

3HeprHHMH qaCTHU H KBaHTOB no KpaHHeH Mepe AO COTeH 

M3B C H3BeCTHbIM 3HepreTHqecKHM H yrnoBbIM pa3peme

HHeM <lmroem::a. TaKOH HCTOqHHK MOr 6hI cTaTb OCHOBOH 

CTaH,l(apTH3aUHH B AO3HMeTpHH H3nyqeHHH Ha YCKOpHTenHX. 

BpHA nH 6e3 TaKoro HCTOqHHKa MO)KHO yKa3aTb Ha MeTOA 

HnH cpeACTBa, c IlOMOJUbIO KOTOpbIX MO)KHO HaH6onee ToqHo 

H3MepHTb 3KBHBaneHTHYIO H nornomeHHYIO AO3bl. 

ABTop eecbMa npH3HaTeneH B.H.HeaHOBY, B.E.AneH

HHKOBY. H M.H.CanauKoH 3a none3Hbie coeeTbl H 3aMeqa

HHH npH IlO.l(rOTOBKe HaCTOHmeH pa6oTbl. 
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