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floJIHbie a - WHpilHbi HeilTpOHHbiX pe3oHaHCOB l-l 7 Sm If 
14 \ISm 

I 47 l·l\1 
J/13MepeHhi BhiXOUbi peaKUifll ( n, a ) Ha 1!30Tonax Sm 11 Sm. 

flony'IeHhi 3Ha'IeHI!H nonHhiX a -wl!plllt I!Jlli I!X BepxHrre oueHKI! 6onee "'!eM ann 
9Q pe30H8HCOB, flpoBe}leHO cpaBH6ltl!e cpeAHI!X a -Wilp!1H C npe):(CK838Hil£MI1 

OITTI!'IeCKOll U KJ18CTepHOll MOL(eJieil, 8 CJiy'Iae pe30HaHCOB 
149 

Sm CO CITUHOM 

4- nony"'leHo 3H8"'lliTeJibHO 6onee y3Koe pacnpeaeneHI!e nonHhiX a -wrrpHH no 

cpaBH6Hli!O C OlKHJl86MbiM ITO CTaTHCT!I"'I8CKOlt ' TeOpilH, 

P a6oTa BbmonHeHa B fla6opaTop!!H HefiTpOHHoil (jl!i3HKil 011 HJ/1, 

fipenpHHT 05be,D;HHeHHOrO HHCTitTyTa ll!lepHblX HCCJie,UOBaHHH 

,!J,y6Ha 1975 

01975 06 .. ec:) ... Hl!'HH.Ui UHc•u•y• JllJepHWX IICCAl!'d06GHUii J{y6HO 

I' 

BBeneHHe 

B HaCTOHmee BpeMH cBoAcTBa He~TpoHHHX peaoHaHCDB onncaBamT

Cff H8 6aae CT8THCTK~eCROM TeOpHH, B OCHOBe ROTOpOR ~exnT ROHUen

~ KOMn8YHJl-COCTO~ H.Eopa. 0l{H8RO B noc~el{Hee BpeMH H8 OnH

Te, ~ame B o6nacTH cpaBHHTe1.1hHD nerKmc smep (A ~ IOO), Ha61.1IDlla

DTCR sq¢eRTR, He YR7.18l{RB8DUIKeCR B npOCTyiD CXeMY npene1.1hHO~ CT8-

THCTH~eCKOl TeOpKK. BD3MOXHO,HefiTpOHHHe pe30H8HCH He RBnRDTCfl 

"~CTHMM" KOMll8YJill-cDCTMHHRMK, XOTR K 67.1K3KK K HHM 1 OC06eHHO B 

D61.18CTK THEenHX fll{ep. B CBR3H C STKM npel{CT8B1.1fleTCfl HHTepeCHHM 

nOCMOTpeTb,H8CK01.1bRO XOpomo OnHCHB8eT CT8THCTK~eCK8fl TeOpKR 38RO

HOMepHOCTK HOBOrO K8H87.18 pacnana HeRTpOHHHX pe30H8HCOB - pe8KUHH 

(n;-x.). 

K coEaneHKID, Ha-sa 6o1.1bmoro KY7.1DHOBCRoro 6apbepa ll1.1fl cx
~cT~ B cpellHKX H TREe1.1HX ~aX ce~eHHR STOl p98KUKK xpalHe M8-

1.1R ( 0 ( n' <X ) I 6 ( t1' 0 ) < ro-5) ' nOSTOMY ee K3~eHKe npel{CT8B1.1fleT 

aHa~Te1.1bHHe sKcnepHMeHT81.lbHKe TPYllHOCTH. 
147 Sm K 

149Srn oT

HOCRTCR K TDMY HemKpDKOMY noRa Kpyry fll{ep, y KOTOpWC ynaeTCH >13-

MePRTb BWCOll pe8KUKK ( 17.._. Gt) Ha Cp8BHHTe1.1bHO 601.1billOM ~c1.1e peso-

H8HCOB. 

Hs~eHHe ()(.-pacnana peaoHaHCDB 147 Sm H 
149 Sm YEe 6&

no npel{MeTOM HCC~el{OB8HHR B pfll{e pa6DT /I-3/. B pe3y1.lbT8Te STOrO 

6&XH onpene~eHR no~e CX-mHpHHR ~ 30 peaoHaHCOB B HHsKosHepre-

Tl'J~eCKOfi 061.18CTH, a TSKMe l'JCC1.lel{OB8HR cneKTpR C(-~aCT~ OT pac

TI8ll8 ~15 pe30H8HCOB STHX Rl{ep. 

B nocnenaee BPeMH 6&1.1 nocTHrHYT nporpecc B HS~eHHH peso

HSHCHRX napaMeTpoB Rl{ep I 47::)rl• H I 49Sm -HefiTpOHHHX mHpl'IH K 

CTIKHOB B 601.1ee mHpOKOfi 061.18CTH SHeprHH HefiTpOHOB /4-6/. C npyrofi 
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CTOpOHH, p83BHTHe ~eTeRTOpOB ~Xff perHCTpBUHH (X-qaCTKQ B peaR

UHH ( IL, <X ) /? 1 8/, a TBRllte TIOBiiiiiBHHe MOlliHOCTH HCTO'Ufi!RB HeiTPO

HOB - HMTiyH:DCHoro peBKTOpa HEP-30 B peXHMe 6ycTepa C XHHeiHHM 

YCKOpMTeHeM 3H8KTpOHOB, ~BHH HBM B03MOXHOCT:O BepgyT:OCR K HSyqe

H~ 3TOI peaKUHH C nyqmel CT8THCTHqeCROI TOqHOCT:OD H TBRHM pas

pemeHHeM, C KOTOpHM eute Hepe~O HCCne.zryeTCR peaKIXIDJ ( n, () , 
HMenman Ha Hecxon:oxo no~oB 6on:omee ceqeHHe. 

B H8CTOHU(el pa60Te ITpHBO~TCR HOBHe H YTO~eHHHe ~aHHHe 0 

nommx Ct-ml'fPHHax pesoHBHCOB 14?Sm H I 49 Sm H pesyn:oTBTH 

8H8HH38 ycpe~eHHHX XapaRTepHCTHR 

lid c orrpe~eneHHHMH ciTHHaMH. 

OG-pacna~a pe30H8HCHHX COCTOH-

MeTOBMRa H3MepeHiiR 

HsMepeHRH BHXo~oB peaRUHH ( n, eX ) rrpoBo~uc:o Ha nyqxax 

HeATpOHOB HMITyn:ocHoro peaxTopa HEP-30, pa6oTaBWero B pe&HMe 6yc

Tepa COBMeCTHO C XHHeRHHM YCKOpi!TeneM aneKTpOHOB. CrreRTPOM8TPHR 

HeiTpOHOB OCym&CTBXffH8C:O ITO M8TO.IJY BpeMeHH ~0.118T8. B R8qecTB8 

~eTeKTOpa (X-qaCTKQ, B03HHR8DIIlHX B peaKUHH ( n, CX. ) , HCIIOH:o30BB

H8C:O MHOrOCeKUHOHHBH ITpOIIOpQHOH8H:DH8H KBMepa / 8/. llpH H3MepeHHH 

I49 Sm B RaMepy noMemanac:o, KpoMe Hcc.ne;uyeMHX MiJWeReft, Mllllllem. 

H3 I 4?Sm B R8'IeCTBe K8D6pOB0qHOft. MHilleHH rrpe~CTBB.llH.liH C060I 

C.liOH OKHCH C8M8pHH C o6orameHHeM no OCHOBHOMY HSOTOny ~9?%, Ha

HeCeHHHe HB 8.JIDIBBIII8BH8 ITO~OlltRl'I MeTO~OM OC~eHiJR. ll0~06HHe 

CBe~eHRH 06 HCITOH:o30B8HHHX MHWeHRX H YCHOBHHX H3MepeHHH ITpHBO~

CR B Ta6HHue I. 

4 

H,rij)o
MmneH:o 

J47r 
.:;m 

t49 Sm 

Ta6mu~a I 

YcnoBHR aRcnepHMeHTB 

E~o, 06orameHHe TonmHHa llonHaR BpeMeHHoe 
MaB nsoTona, MHWBijH,nnoma~ paap

1
emeHHe, 

BpeWI iJ3-
MepeHiiR, 

qac 

9,8 

9,3 

Cpe~He 

% Mr/CM" MHWeHH, HCeK M 
CMG 

96,4 

96,9 

9,0 

9,I 

9400 

6800 

I? 

4? 

Ta6HHUB 2 
147 c 

oG-mHpHHH pe30H8HCOB vm 
1.49'-.~ 

H ,__;m 

I 50 

300 

IE) 

anno- HHTepBan 
'""'!' -K aHepri!H 

'lbic.no 
peso
HBHCOB 

I
. 3i<(t7 

< "'>) 
MKaB 

.
1
. Ot'1 

< ot: 1' < 1"'-/1'1 
MKaB ' MlJWeH:O J HeiTpOHOB, 

aB 

14Sm 

14g('f 
~c)m 

3- 0- 300 

4- 0 - I40 

3- 0 - ?0 

4- 0 - ?0 

20 
(I9) 

IO 

I3 

I8 

MRaB 

2,3±0,6 5,I±o,4 4,8±o,5 
(I,¢0,4) 

0,38±o,I2 0,?2±0,0? 0,44±0,04 

0,21±0,06 0,55±0,05 0,4o±0,04 

0,029±o,008 0,08?±0,006 0,056±o,006 

*) 3~ec:O H B TIOC.lle~UlHX T86.11iJUBX B CK06K8X rrpMBe~eHH 3Haqe
HHR, no.nyqeHHHe rrpH HCKHDqeHHiJ pe30H8HC8 C ~,,= I83,? aB. 
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PeaynLTaTH HaMepesaa H o6cY!A&HHe 

I. llOXHHe cx-mHpHBH H&A!pOBHHX peaosascoB. 

Ha pHc. I H 2 npaBe.zteBH aaBHCHMOCTH TlHcna OTCTl&TOB Ot-qac

TH~ OT BP8M6HH nponeTa H6ftTpOBOB, C!penKaKH OTM6Tl6HH liOXOX6BHfl 

H8B6CTBHX B&ftTpOBHHX peSOHaBCOB 1 SBaTleBHH aseprHH KOTOpHX BSHTH 

aa pa60TH 141. CyKMapswe oTcTleTH cx-qacTH~ IV~ B oT.ztexLBHX 

peaosaBCSX npH YTl6T6 H8M6H6BHH IIOTOKa B6ftTpOBOB C 3BeprHeft H Be

pOHTBOCTH HX SSXBaTa liOSBOXflDT onpe.ztenHTL IIOXHH6 C(-mHpHBH, 

3HaqeHHH IIOXBHX CX-mHpHH BHTlHCXHXHCL IIO q\OpMyxe: 

( (;. ) = Co So , A , Ao {; . ( No< 1 . ( r } 
~." .c C' (7) A ;- ( "1 ) I rx ( I ) 

CJ;: J.)X. /'/'( K t.J /V~ 0 Ot 

r,l\6 ( - 3cpqJ6KTHBHOCTL ,l\8T8KTOpa K (X-qacTH~aM; S - liXOIIIa.ztL 

MHmesa; A - nnOII\aAL peaosasca HaA KPHBoA nponycKaHHH; ¢ -
IIOTOK B6ftTpOHOB; 

I'IH,118KCH 0 14 K 

r- H ~ - noxsaa H ~-mHpHHH paaosasca; 

OSHaTlaDT KanH6pOBOTlBHft H HCCX8,1ly8MHft peso-

BaHCH COOTB8TCTB8BHO, llapaM&TpH B&ftTpOHBHX peaOHaBCOB BSflTH RS 

pa60T /
5 , 6/ M), a OTBOCHT8XLHH8 8HaqeBHfl liOTOKa H&ITpOBOB- B8 

. U7 
pa60TH /

9
/, KanH6pOBKa IIPOBO~XaCL OTHOCHT8XLHO peSOBaBCa .5~ 

C f:c, = 3,4 aB, IIOXBafl CX-WHPHBa KOTOporo no .ztaHBHM /I/ PaBBa 

( 2 15 ± 0,3 ) MKSB ~). 

14-'lr- E. -.;;- -H) JlxH pesosasca 0m c -" = I60,8 aB MH BsanH J = 3 
Ha OCBOBaHHH Ha1IHTlHH C(-nap&X0,1la Ba OCHOBB06 COCTOHHH8 ,lt0Tl8~Hero 
H,1lpa 121. JlnH peaouasca '"'~Sm c E 0 = 50,5 aB B pa6oTax I •61 
lipHBO,ltHTCH paSXHTlBH8 SBaTl&HHfl CliHHa, KH IIp8,1ln0Tl1IH J-.;;-= 3- BBH.ztY 

6onLmoro asaqesaa cx-mapHBH aToro peaouasca ( eM., uanpHMep, /14/). 
~) XOTH B pa60T8 /IO/ IIPHBO~TCfl SHaTleHHe ( I,8 ! 0,2 ) KKSB, 3TO 
H8 IIPHBO~T K 8aM8TBOMy paaXHTlHD B KanH6pOBK8 1 8CXR YTl8CTL

1 
TlTO 

B&XHTlHHH ~ = 2)5 H 1,8 MK3B 6HXH nonyqeBH IIPH BHaTl&BHHX 
2:J l-;1.. = 0,82 / 21 M I,15 / 5/ MaB COOU8TCTB8BBO, 
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YnyqweHHe paapemeHHR ~ano HaM B03MOXHOCTb aHa~TenbHO noBH

CHTb rpaHHUY ~OCTYTIHOM ~nH H3MepeHHR SHeprHH H6MTPOHOB H ~onomm

T6HbHO paapeiDHTb H6CKOnbKO 6nH3nexamHX pe30HaHCOB. ~ HCCHe~e

MHX ~ep y~aHOCb y~OHTb ~CHO 3KCTiepHMeHTaHbHO H3MepeHHHX TIOHHHX 

Q(. -umpHH • 

~nH I47Srn 

CpaBHeHHe c H3BecTHHMH paHee ~aHHHMH noKaaHBaeT, qTo 

peaynDTSTH HaCTORmeA pa60TH B o6nacTH ~0 200 aB XO

pomo cornacyroTCR c HMeJO~CR ~aHHHMH 121, a ~nH I
49

. )r.n - B o6-

nacTH ~o I5 aB c ~aHHHMH 131 . 
JzyXHO OTMeTHTb, qTO BO BpeMeHHOM CTieKTpe BHXO~a peaKUHH 

( r1, 0<.) Ha I 49,Sm npORBHnCR ~6neT B pai.ione 9 aB, COCTORUU'IH >!3 

peaoHaHcoB c Eo= 8,9 H 9,2 aB. McnonbayR BpeMeHHHe cneKTPH 

()(. -qaCTHU B pa3nJaqHHX aMTinHTY~HX OKHaX H3 pa60Tbl /
3
/, MOJKHO 

npHnHCaTb 3THM pe30HaHC8M CTIHHbl 4- H 3- COOTB6TCTBeHHO. llpH H3Me

peHHSIX HebpoHHHX nmpHH peaoHaHc c E 0 = 9, 2 aB He 6Hn o6Hapy

xeH, TIO-BH~OMY, H3-3a MSHOCTH HeMTPOHHOi\ lliHpHHH. 0 B03MOXHOM 

cymeCTBOBaHHH 3TOrO ~6neTa BHCK83biB8HOCb B pa6oTe EeqBa~a H 

~./II/ B CBR3H C He0~03H8qHOCTb!O CTIHHOBOR ~eHTH~HKaUHH, TIOny-

qaJOmeRCR C TIOMOmb!O paanHqHHX MeTO~OB. 

2. Cpe~He aHaqeHHR nonHHX r~-mKpHH. 

PacmHpeHHe CBe~eHHM 06 Ol-mKpHHBX BM8CTe C OTHOCHT8nbHO 

TIOHHOR CTIHHOBOR ~eHT~HK8UH8R pe30H8HCHHX COCTORHHR HCCne~eMHX 

~ep noaBonHeT 6onee To~o onpe~enHTb cpe~He napaMeTpbl, xapaK

TepH3YJOUU'Ie ov-pacna~. H npoBeCTH 6onee ~ocToBepHoe cpaBHeHHe c 

TeopeTH1{8CKHMH OU8HK8MH OT~enbHO ~nH COCTORHHR CO CllHHSMH 3- H 4-. 

HeKOTOPYJO CHO~OCTb B onpe~eneHHH CTSTHCTHqeCKHX CBOHCTB 

pe30H8HCOB I47:}r.r. CO CTIHHOM 3- BHOCHT pe30H8HC C f?c = I83,7 aB, 
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m.l:eJllllHji aHoMaJibHO CSoJil>IIJYIO .::x -DWJII!Hy (;-"'- = <I9, 5 ± 4, 5) MKsB. 

3Ta BeJIII~a B I4 pas CSoJ!bme cpe~ero SHa'leHHH, pacc~aHHoro no 

OCTaJibHUM 19 peSOHaHCaM C JJI= 3"", H CYilteCTBeHHO BJII!HeT H8 ROp

perunniOHHH:e H ¢J1IYRTY8I.lHOHHHe CBOfiCTBa 9RCnepm.l:eHTaJ!bHWC :X -HmpiDI 

(CM. TaC!nKQH 2-5 II pHC.3). TaxoR pe30HaHC HMeet cneqM¢JHqecKHa 

cneRTp V.,-'18CT:im f 2f, COCTOJil!Urti rrpaRTHqeCI<H TOJ!bKO HS CX-ITepe

XO~a B OCHOBHOe COCTOHHHe KOHeqaoro ~a. 3TH H HeKOTOpH:e ~yrHe 

¢laKTH sacTaBHJIII Hac rrpe~noJIOl!rnTI:., 'ITO pesoHaHc c E,-= I83,? sB 

xapaKTepHsyeTCH cpaBHHTeJibHO C!OJI:OWID.l: BKJia~OM !IpOCTOrO THOa BOS-

6~eHHH, BOSMO~HO, THITa qaCT:Im8-'laCTJma. B CBRSH C 9THM MH HC

CJie~OBaJIII cTaTHCTHqecKHe cBoitcTBB pesoHaHCOB 147 Srn c f"= 3"" 

c yqeToM pesoHaHca c fc= I83,? sB H CSes Hero. 

B Ta61III[(e 2 rrpime~eHH sxcrrepm.l:eHTaJibHH:e sHa'!eHHR <:.. /o< J"cn 
~ nyx HsoTonoB caMapHR H cpe~ze u-mHpHHH:, pacc~aHHHe rro 

OITTH'IeCKOf! ( ( r;_ >0~"' /I2/ H KJiaCTepHOA ( .( (:, >K'v' /13/ MO~eJIRM: 

_ Ti?Dp /)J __ , ;-<'.(lt' 
(/ '> ----\ D, 

<X. - --.~£~1U, 
c.J' ~-·-

(2) 

r~e /~. - rrpommaeMocn noTeH[(HaJI:oHoro CSap:oepa ~JIR o. -'lac-

THI.I C opCSzTaJibHYM MOMeHTOM £ ; 
i - HOMep ypOBHR ~O'IepHero ~a. 

OWHC!KH B < ;---;_, /"' 
17 

BK.1lll'I81JT B ce6H KaK CTaTHCTH'IeCKHe OIIIHC!KH 

H Heorrpe~eJieHHOCTH B napaMeTpaX OT~eJibHWC peSOHaHCOB, TaR H 

OWHC!KH ycpe~eHHSI, CBRSaHHH:e C orpaHH'!eHHNM H8C!OpOM CX-IllHpHH. 

llpH TeopeTH'IeCKHX p8C'IeTaX cpe~He SHa'leHHR paCCTOHHHR Me~ pe

SOHaHCHHMH ypOBHRMH CSpa1Il!Cb HS pae!OTH /6/. 
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J 

1\ 

1 
1 

TaCSJII!ua 3 

lloBe~eHHe noJIHmc CX-mHpHH pesoHaHCOB I4?c;m B pa3JIH'IHWC 
HHTepBaJiaX 3HeprHH HeitTpOHOB. 

Er. ( IOO sB IOO sB < En <( 200 sB 
-J/ r 3-"-'llilicJIO , r· '> ~K(I) J 1JHCJIO X.id.., Z, J-;j_. peso- < « /, peso- < ·co< , ' 

HaHCOB MKsB MKSB HaHCOB MKsB MKSB 

3"" 6 6,2±0,6 r,o±o,4 8 33±5 4 2±! ? 
(?) (I4 ±3) <2.o-o,9) 

4"" 8 2,3±o,4 o,3±o,r 6 3,5±1,8 0,6±0,4 

3""+ 
8,5±0,8 0,6±0,2 I4 I4 3?±6 2,6±I,I 

4"" (I3) (I?±4) (I,3±0,?) 

TaCSJIHI.Ia 4 

3Ha'leHIIH s¢J¢JeKTHBHoro 'IHCJia cTerreHeft CBoCSo~ ~JIR pacrrpe~e
.lleHHR ITOJIHHX ()(. -mHpHH. 

1WJo- -JI HHTepBaJI 
MlilllleH:O ,j aHeprHH 

HeATpOHOB, 
aB 

3"" 0 - 300 

147 C' 
.Jf/l 

4"" 0 - 140 

14-9' 
/:im 

3 - 0 - ?0 

4"" 0 - ?0 

'i:fuCJIO 
peso-
HBHCOB 

20 

(19) 

IO 

I3 

I8 

II 

') 3KCIT 
' aljxp 

1,2+0•7 
-0,5 

(2,6+2,0) 
-I,O -

6,5+14,5 
-3 5 

3,o+2,5 
-I 3 

? + I3 

3KCIT 
)/ 3\IXP 

1,8 

2,5 

2,6 

2,5 



Mo~o YKasaTb Ha y~oBneTBOpHTeHbHoe cornacHe Me~ TeopeTH

~ecKHMH H sKcnepHMeHTanbHHMH 3Ha~eHHRMM cpe~HX oc-m~HH. O~aKo 

OXH~aeMHe no KnacTepHOH MO~enH 3H8~eHHR OK838nHCb 6nH%e K 3KCne

pHMeHT8nbHHM no cpaBHeHHID c onTH~ecKOH Mo~enn~. PasnH~e Me~ 

cpe~ 3Ha~eHKHMH =~-m~HH, no~aeMHMH no onTH~ecKo~ H Knac

TepHOH MO~enRM, OC06eHHO 38MeTHO B c~ae pe30H8HCOB CO CITHHOM 4-, 

8TO CBR38HO C TeM, ~TO no OnTH~eCKO~ MO~enH B pa~oHe HCCne~eMHX 

~ep npe~cKa3HBaeTcR HeKoTopoe ycHneHHe Q(-pacna~a c ~eTHHMH 

3Ha~eHHRMH op6HT8nbHOro MOMeHT8 e . B c~ae pe30H8HCOB c fji= 4-. 

~nR KOTOpHX ~-pacna~ B OCHOBHOe COCTORHHe ~o~epHero ~a 

([P= 0+) sanpemeH no 38KOHY coxpaHeHHR ~eTHOCTH, 3H8~TeHbHHA 

BKna~ B no~ (X-ID~HHY MO~eT BHOCHTb pacrra~ B COCTORHHe 3-, 

r~e peanH3~TcR ~eTHHe sHa~eHHR t . B KnacTepHo~ Mo~enH TaRoro 

ycHneHHR no {, He npe~CK83biB8eTCR, 

,TI.JIR pesoHaHCOB 147Sm rro~TBep~aeTCR oTMet:raBJDeecR paHee 

cymecTBeHHOe pa3nHt:IHe B 3Hat:reHHRX ~ ~~ B KHTepBanaX 

E ,_ ( 100 sB H 100 <. E, ( 200 sB, oco6eHHO ~,JJI pesoHaHCOB c 

JJ' = 3- (Ta6mma 3). 06pamam Ha ce6R BHHMaHHe MaJWe Ct-m~HHH 

B HHTepBane En < roo sB. HHTepeCHO OTMeTHTb, ~TO TaKaR 8HOM8nHR 

He llpORBnReTCR B noBe~eHHH He~TpOHHHX lli¥PHH• 8HepreTHt:IeCK8R 38-

Bl!:CHMOCTb HapacTa~me:li CyMMH L r;,,; ~nR 147 .S'm xopomo arrnpoK

c~yeTCR rrpRMOnHHe~HO:Ii 38BHCHMOCTb~ / 4,6/, 

3. Pacnpe~eneHHe noJIHHX cx.-m~HH 

B pa6oTaX /I4,I5/ nOK838HO, t:ITO npH pa3YMHHX, C TO~H ape-

HHR CT8THCTHt:reCKOR TeOpHH, npe~nono~eHHRX 3H8~eHHR ITOnHHX <X-

12 

lliHpHH pe30H8HCOB C 0~8KOBHM CITHHOM MOXHO OITHC8Tb )(2-pacnpe~e

neHHeM C ~eKTHBHHM t:IHCnOM CTerreHe~ CB060~ 

ICn:L-1 I- .l. ~ 2 
b.;.o,., ::: ( L P, e ) / L. P, e . < 3) 

,t <e 

B cn~ae ');:2-pacnpe~eneHHR sqxpeRTUBHoe t:IHcno CTeneHe~ cBo-

6o~ MO~eT 6HTb BHt:IHCneHO H3 3KCnepHMeHT8nbHO onpe~enReMHX BenH

t:IHH: 

:Jr:cn 
)/~,p,.,= 

2 < t-:x >2 

-2 - 2 
<lo<. ;>-<l:x> 

(4) 

Ha pHc.3 rrpe~cTaBneHH HHTerpannHHe pacnpe~eneHHR nonHHX 

ex -IIGlpHH pe30H8HCOB 147Sm H 149 Sm OT,n;ennHo co cnHHaME 

3- H 4-. 8KcrrepHMeHT8JibHH8 rHCTorpaMMH Cp8BHHB8DTCR C )(~pac

npe~eneHHRMH npH )) a!jlql , pacct:IHTaHHoM no /POpMyne (3). 3Ha~eHHR 

npoHHuaeMoCT!!' Rt 6panHcb Hs 1161. · 
nnR nOnHHX (X-m~HH pe30H8HCOB 147S/n H86JID,n;aeTCR y~oBneT

BOPHTenDHOe cornacHe TeopeTHt:reCKKX pacrrpe~eneHHA (,n;JIR o~oro H 

~yroro 3H8t:reHH~ CITHHa) C 3KCnepHMeHT8nbHHME, 

OT6pocHn pesoHaHc c Eo = 183,7 aB. 

oco6eHHO ecnH 

B c~ae pesoHaHcoB 149 Sm xopomee cornacHe pact:reTHoro 

H 3KCnepHMeHT8nDHOrO pacrrpe,n;eneHH! HM88TCR TOnbKO ~nR pe30H8HCOB 

CO CITHHOM 3-. ,ll.JIR pe30H8HCOB CO CITHHOM 4- H86~aeTCR 3H8t:IHTenb-

Hoe pacxo~eHHe. 

3H8"ieHHR 
3~Cr? 

V3~r , ROTOpble H8H~ o6p830M OITHCHB8JIH 6H 

3KCnepHMeHT8JibHHe pacrrpe,n;eneHHR, MOXHO, B DpHHL{Hne, Orrpe~eJIHTb 

no ~OpMyJie (4). 0,n;HaKO orpaHHt:reHHHA CT8THCTH~eCKHR Ha6op m~KH 
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HHTerpaXLHHe pacnpe~eneHHH nonsux 0\-mHpHH pesoHSHCOB 
147··· 14:f ~ 

,)11/ (Bep:xrum: 'ISCT:&) H 0m (mmHIIR 'ISCT:&) • 
fHcTorpaMMaMH noxasaHH sxcnepBMeHTSXLHHe pesyXLTSTH, 
cnnomHHMH KpHBHMB - o~aeMHe pacnpe~eneuaa no CTSTHCTH
'Iecxoi TeOpHH; nyHKTHpHSH KpHBSH p8CC'IHT8HS 698 Y119TS 
pesoHaHca c E:.- = I83, 7 sB. 
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.1'! RX SKCrrepHMeHTSXLHHe OWH6KH MOrYT np.I'!B9CTH K H9KOTOpOMy CMeme-

Hml 0I(9HOR \I!JICCrl 

Y!!<ptp • KpoMe Toro, s;nec:& Tpy.zuro oi(eHHT:& omH6Ky 

B onpe~eJieHHH V:/;,;; • IloaTOMy ;IJ;JIH orrpe;neJieHHH J)_;;,~n rrpMMeHHn

M CT8T.I'!CTH119CR~ M9TO;IJ; SHanzaa, 8H8JIOrH11HRn HCnOn:&SOBaHHOMy B pa-

60TBX /I?,IS/ I!p.l'! o6pa60TKe napuzan:&HHX o-ffiHPHH. 

CpaBHeHHe (T86JIHI(a 4) aKcnepHMeHTSJI:&HHX SHS'IeHHi 
JKCr7 

)/'T<f' c 
OEH;IJ;BeMHMH no CT8THCTH119CKOA TeOpMH TSKXe nOK88HB8eT Y;IJ;OBJieTBOp.I'!

Ten:&HOe COrJISC.I'!e 88 .I'!CRJID'IeHHeM CJ1Y118H peSOHSHCOB 149.5~ CO 

CnHHOM 4-. 

K COMJieHIDO, B CJlY'Iae pe30H8HCOB 149~Sm co CITHHOM 4- .1'!3-38 

60JI:&mHX 3KCnepHMeHT8JI:&HHX OWH60K HCnOn:&30B8HHRn HSMH MeTO;IJ; BHBJIH-
\ 1 3~ecn 38 He n03BOJIH9T HS;IJ;eEHO onpe;neJIHT:& 3HS'IeHHe y~, H rp8HHI(H 

~OBepHTen:&HOrO HHTepBaJia. nJIH I6 TSKHX pe30H8HCOB, pacnOJIO~eHHHX 

B HHTepBane aHeprHH HeiTpoHoB ;no 70 aB, no wopMyne (4) noJlYlleHo 
\I~" J~n 
v,r"f' = I2,6. ~ oQeHK.I'! HHXHero rrpe;nena ;n;JIH l---J,r

1
, MO~Ho 

ITOM9CT.I'!T:& 3HB'IeHHH ~-mHpHH ;IJ;Byx rrponymeHHHX pe30H8HCOB 

(Eo = 23,2 .1'! 24,6 aB) Ha HYXeBOM ypOBHe (xoTR BepXH.I'!e oQeHKH 

~ HHX He CHXLHO OTJIH'ISXJTM OT Cpe.zurero 3HB'IeHHH), 3TO I!pHBO;IJ;.I'!T 
::)k..c·,1 

K V3,fr = 6,6, 'ITO TSRXe 3H811HTeJI:&HO 60JI:&me TeopeTH'IeCKOro. 

nJIH OQeHK.I'! ;IJ;OCTOBepHOCTH TSKOrO 38KJlD119HHH ;IJ;JIH pR;na CTBTHC

T.I'!'IeCKHX Ha6opOB WHpHH,CJIY'IBAHO BH6HpaeMHX .1'!3 COBOKyiTHOCTH C 

\) = 2, 5, BH'IHCJIHnH }I no MeTO~ MSKCHMSJI:&HOrO I!p8B;IJ;OITO;IJ;06HR. 

M3 IOOO TBKHX 3Haqe~ V He 6uno HH o;n;Horo, 6oJI:&mero I2,6, H 

TOJI:&KO 2! rrpeBHCHJIO 6,6. 

3;nec:& YM9CTHO OTMeTHT:&, 'ITO B pa60TBX /I,IS/, r;ne pacnpe;ne

JieH.I'!H I5 noJIHHX lX-mHpHH 14~Sm rrpoBO;IJ;HnHc:& 6e3 pa3;neneHHH no 
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cnHHaM cyuwol ~yx pacnp8A8X8BHI, yxaaH»anoc~, qTo nyqmym noA

roBKY A88T cyMMa pacnp8A8X8BHA c V(3-)=2,5 H. v(4-)=2D-60. 

0AH8KO ManHA BaCiop Cil-mHpHB H B806xOAHIIOCU aB8nHSIJpOB8'fl> 

cyMKapB08 no CnHHaM pacnp8A8X8BB8 B8 noa»OXHnH TOrAa npHATH K 

onp8A8X8BBNK SaKnDq8BHHII. 

B aacToH~88 »P8MH TPYABO yxaaaT~ onp8A8J18HByn ~HaHq8cKyn 

npmqHBY TSKOrO CYX8HHH pacnp8A8X8HHH G(-mHpBB. BoaMOXH0 1 STO 

C»HSaBO C HanHqH811 H8KOTOpoA KOpp8JIH~BH »OXBOBHX ~YB~HI, OT»8T

CT»8HHHX 38 cx-n8p8XOAH H8 HH3KOJ18X8~8 COCTORHHH AOqepH8rO HAPS 

I+6/Va AXH HCCX8AY811HX p830BaBCBHK COCTOHHHl. KOXBO ynOIIHBYT~, 

qTo B ROCX8AB88 »p811H H AXH cnyqaH nap~Han~BNX r-mHpHH AHC

KyTMpy&TCH BOnpoc 0 BOSMOXBOM np8»Hm8BHH H8 2Q-30 % no cpaBB8BID 

C V =I B STOH X8 oCinaCTH 8TOMBHX HASP /II/. B TO X8 »P811H 

~-mHpHHH, »8p0HTH0 1 onp8A8J1H~CH J OCBO»BOM BKISAOII 118nOHy

KXOBBHK THROB »OaCiysAOHHH, H1 CX8A0»8T8~H0 1 AnH HHX CiOX88 OOHq

HHKH IIOryT CiHT~ OTKIOH8BHH OT CT8THCTHq8CKOft T80pHHo 

HK88TCH 8~8 0AB8 npHqHHa, KOTOpaH MOX8T npHB8CTH K Cys8BHD 

pacnp8A8X8BHH ROXBHX (X-mHpHB f22f. llpH H3M8p8HHH BHX0A8 Ot-

r: 3><cn - -
qacTH~ Ci8a ananHaa HX no an8priiH "' = I 01- + I a-o< , rAe 

ft:A - mHpHB8 AByxKaCK8AHOrO npo~ecca ( /1. , rex) 1 KO'lOp!il I 

OTA8X~HNX cnyqaax IIOS8T AaB8'l~ 3aM8TBHft·BKX8A B BYXOA 0(-qaC'lH~. 

BenHqHHa /J~ 13-38 CHX~HOrO ycp8AB8HHH no npOM8XY'fOqHHK KOM

nayHA-COCTOHBHRM AOXXHa CiHT~ KOHC'laB'lOA AXH p830B8HCOB C onpe

A8J18BHHK aaaq&HH8M CRHHa, qTO npHB8A8'l K Cys8HHD pacnp8A8X8HHH 

r~.3r--c 0 
npH fi()(. ::::::: < fcx > . 0AB8KO 13 paCiO'lhl 9MC8nJ18118 I 

Acrapa 1231 f5cx = ( 2,2 ± 0,5 )•ro-9 aB ~o,I < 1cx J*'cn. 9To 

IIO&eT npHB8C'll K yK8B~ID8BHD YJ~ 'lOX~KO H8 !Q-I5 %. ~R 'fOrO 

qoroCiH nonyqHT~ l/~'f""f' ~ 7, B80CiXOAHII0 1 q'fOCiH l,o<. ?; 0,6 < r;;_ f~(~ 
qTo KpaAB8 118nOB8pOR'lBO. 
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4. KoppanH~HR M8XAJ BOI'lpOBBHIIH H ~-mHpHHSIIH. 

1+7r 0THOCHT8X~BO nOXH08 Hayq&HH8 P830H8HCH!iX COCTORBHI ,_)m H 
14-.9 
~m R03»0XH8'l ROC'laBBT~ BOnpoc 0 ROHCKSX KOpp&XR~HH M8XAY H8l-

Tp0BHNKH H cx.-mHpHBaMH. C'laTHC'fJq8CKaH T80pHa cqHT88T r~ H 

r-r: KaK xapaKT8pHCTHKH B83aBHCHMYX CROCOCiOB pacnaAa OTA8X~HOrO 
ypOBBH COCTaBBOrO RAP8 1 ~YK'lyHpy~e COB8pm8BHO H83aBHCHIIO. HauH 

CiYXH ll0ACqHT8BH K03~B~H8HTH KOpp8JIR~HH r[(;J.Z!j(;z"J 118TOAOM, 

yKaaSBBNK B paCiOT8 /I9/ • PaaynDT8TH pacqeTa ASBH B T8CinH~8 5. 
1475 -ECJIH H3 paCCIIOTp8HHII HCKJIIIqHTh p830H8.HC m C /:::_a= I83,7 aB, 

TO paByXDT8TH COBII8CTHIIH C np8AfiOXOX8BH811 0 ByX8BOI HCTHHHOI 

KOpp8XH~HH. ABanOrHqHH8 BHBOAH CiHXM OA8X8BH B paCiOT8 Eeqnapza H 

AP· 1201, r~8 HayqanHc~ Kopp8n~ss M8XAY mHpHBaKH IA0f H ;;~f'· 

B 38KXD~8BH8 MOKHO OT¥8THT~ CX8AY~ae. llO-BHAHIIOMy, cnpaB8A

XHBOCTD CTa'lHC'flq8CKOI 'l80pHH B OUHC8BHH paa~HH ( n 1 CX.. ) OX8AY8T 

upHsaaT~ orpauHq8aaot. 

C OABOI CTOpOBH, OHa UOSBOXR8T 0 'fOqHOCT~D AO ~aKTOpa 2 - 3 

np8~CKa3HBa!~ Cp8~BB8 BHaq&BHH ROXBHX Ot-mKpKH, 06bRCHH8'l OTCyT

C'lBH8 KOppan~Hlt C ~pyrHMH mHpHBaMH, B PHA8 cnyqa8B ~88T BOBIIOZ

HOC'l~ o~eHH'lD BanHqaay Y3 rfYp• xapaKTepway~n pacnpaA8X8HHa noJIBHX 

ex. -BIHpHH. 

C Apyrol CTOpOBH, B SKCnapHM8BT8 npOHBHXHC~ S~KTH, KOTOPH8 

YK83HB8nT B8 BOSMOXBH8 O'lKIOH8BHH O'l RP8A8X~BOI CTaTHCTHq8CKOA 
f-4-9 (" 

T80PHH. 9!o aao¥an~ao Cion~•aa nenHqHna Y3~ AnR P8BOBaucon ~Jn? 

C. J Jl = 4-; OUHqHa ( fc..) AnR paannBHX HHT8pBaJIOB SH8prHH B8lt-
M·? 147c 

'lpoaon B Sm ; anowa~socn xapaKTapHC'lHK p8soaanca ....>rn 
c £0 = 183,7 sB ( C¥. T8KX8 /2/ ) • 

B CBRSH C STHII CiYXO Cis B8C~M8 HHT8p6CHO pacmHpHT~ AH8R8SOH 
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Taomma 5 

Koa<lifJHill'!eHTH KoppeJIRlllllH Mellm.Y nonHHMM cx,-m:wp:HHaM:H /:;. FI 

npFIBe,JJ,eHHHMFI He:ATpOHHHMFI nmpl'IHSM:H 2fjl,: • 

H.n;po- JF 'l!ltcno Koa!fxPl'!llFieHT 
MHIJieH:b nap Koppemmn: 

r [;;_, zg rn.-'J 

3- 20 + 0,6±0,2 
14'7-

::)m (19) ( - O,I ± 0,2) 

4- IO - 0,4 ± 0,3 

'"gs 3- 13 - 0,3 ± 0,3 
. ,m 

4- 15 + 0,2 ± 0,4 
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l'ICCJI8,lty6MHX paaoHaHCOB, a TaKJIO HSMapHTl> CIIOKTPbl OC-llaCTH~ 
-T _ 14.1,, 

B pasonaHcax c J = 4 ;l!JIH ~'m 

ABTOPH CllHTaDr CBOHM IIpHHTHHM ,l!;01IrOM Bypa3l'IT:b Onaro,D;apBOCT:b 

l.E.ITHKan:bHapy aa P!IA ~aHHHX aaMatlaHHA, B.H.~ypMaHy sa npa,D;ocTa

B1IOHHa paayn:bTaTOB pacqaTa IIO KJiaCTapHOA MO,l!;61IH, A.B.rpallOBO:A, 

B.E.PHZOBY H A.A.ABpaMOBOA aa HSrOTOBJ18HH6 MHmaHal H IIOMO~:b npH 
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