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BBE,QEHHE 

nonH~e paA~a~~OHH~e W~p~H~ He~TpOHH~X pe30HaHCOB RBnR~TCR 

OAHO~ ~3 Ha~60nee xopowo ~3Y4eHH~X xapaKTep~CT~K B~COKoB036ym

AeHHblX COCTORHI.1~ RAep o TeOpeTI.14eCKI.1e O~eHKIt1 aõcoruoruux 3Ha4e

H~~ y-w~pIt1H, a .TaKme 3HaHI.1e I.1X 3HepreTI.1~eCKO~ 3aBI.1CI.1MOCTI.1 Bam

HO KaK npl.1 B~4I.1CneHIt1I.1 Ce4eHI.1R paAl.1a~1t10HHOrO 3aXBaTa He~TpOHOB 

B WI.1POKO~ 06naCT~ ~Heprl.1~, TaK 1.1 nplt1 aHan~3e pa3nlt14H~X RAepH~X 

npoueccoa , BKIl104aR ABYXCr yneava rue peaKlllt11.1 runa (n, yn'), 
~, ya)onOCKonbKY AnR AOCTaT04HO TRmen~x RAep I.1HTerpanbH~e xapaK

TepI.1CTI.1KIt1. paAI.1alll.10HHOrO KaHana pacnaAa He~TpOHH~X p~30HaHCOB 

onpenenaorc a B OCHOBHOM y-nepeXOAaMIt1 Ha cnoxuue KOHe4Hble co

CTORHIt1R, TO nonH~e paA~allI.10HH~e Wlt1pl.1H~ 06~4HO paCC4It1T~BaIOT 

B paMKax CTaTI.1CTI.14eCKOro nOAxoAa. Ecnlt1 3HepreTl.14ecKY~ 3aBIt1CI.1

MOCTb nnOTHOCTI.1 B036Y~AeHH~x COCTORHIt1~ ~It1KClt1pOBaTb ~eHoMeHo

nOr1.14eCKI.1, TO B03~0~HOCTb KOnl.14eCTBeHHoro Onl.1CaHIt1R c.peAHI.1X pa

A~allI.10HH~X Wlt1p~H r 6YAeT nonHoCTb~ onpeAenRTbCR aAeKBaTHOCTb~y 
npI.1HRT~X Cl.1nOB~X ~YHKlll.1~o TeO~eTI.14eCKl.1e OlleHKI.1 Benl.141.1H npOBO
Alt1nl.1Cb /1·51 Ha OCHOBe pa3nl.14HblX npenc r aaneuaü O BepORTHOCTRX 

3neKTpOMarHI.1THblX nepeXOAOB o B pane pa60T /CM., Hanpl.1Mep, /3,41 / 

3TI.1 paC4eTbl I.1Cnonb30Banl.1Cb AnR ~eHOMeHOnOrIt14eCKO~ napaMeTpl.13a

lll.1l.1 paAl.1alll.10HH~X Cl.1nOB~X ~YHK~I.1~. HHO~ nOAxoA K np06neMe onl.1
CaHl.1fl cpem-ux paAI.1alllt10HHblX Wl.1pl.1H 6blJ1 p~anlt130BaH B paõor e 16/, 

B KOTOPO~ pe3ynbTaT~ paC4eTOB Benl.141t1H [y I.1CnOnb30Banl.1Cb B Ka

4eCTBe TeCTa TeOpeTI.14eCKIt1X ~OTOHHWX Clt1nOB~X ~YHKlllt1~o 

B AaHHO~ pa60Te Ha otHoBe nOAXOAa!6! nonY4eH~ aHanl.1TI.14eCKI.1e 

B~pa~eHl.1fl Anfl nonH~X paAl.1a~1.10HH~X Wlt1pl.1H S-He~TpOHH~X pe30HaH

COBo HccneAOBaHa 3aB~CI.1MOCTb YKa3aHH~x llil.1pl.1H OT 3Heprlt11.1 B03

6ymAeHI.1fl 1.1 MaCCOBoro 4~cnao npoBeAeHO cpaBHeHl.1e nonY4eHH~x pe

3ynbTaToB c pe3ynbTaTaMI.1 APyrl.1x Baplt1aHTOB TeOpeTI.14eCKI.1X o~e-

HOK Bem14I.1H f y , O 

1 o nOCTAHOBKA 3AaA~H 

nOCKonbKY B ~OpMl.1pOBaHIt1It1 MflrKO~ 4aCTI.1- nepBI.14HOrO cneKTpa 
y-KBaHTOB OCHOBHYIO ponb I.1rpalOT A71 y-nepeXOAbl MynbTl.1nOnbHOCTe~ 
E1 lt1 M1, TO B Al.1nOnbHOM npl.16nl.1meHI.11.1 B~pameHlt1e AnR cpeAHe~ non

HO~ paAl.1alll.10HHO~ Wlt1plt1H~ S-He~TpOHH~X pe30HaHCOB 3anI.1C~BaeTCR 

B BI.1Ae 
~~ll~hMttiHWfi iH~4 

o61.eAHHeHHbIH© ~~..Pt~.J~D.f1Bffi.WlW~Hií .ny6Ha, 1987 
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I T 1/2	 U-r y _1__ ~ (ZJ + 1) p i; (U) .r L [~yÀ1 (E Y , El ) PJ -11 (U-E > + 
2 (21 + 1) J = \1- 112\ O J r r /1 / '

y 

+ S ~( (E y , Ml) P.l 1T (U - E y ) ] E ~dEy
 
r
 

rAe I - cnV1H RApa-MV1weHV1, p J11 (U) - nIlOTHoCTb B036Y>K/leHHblx co

CTORHV1~ KOMnaYHA-RApa co cnHHOM H" 4eTHOCTb~ J1T npw 3HeprHV1 

B036Y>l<AeHV1f1 U. S~ - COOTBeTCTSYIOIl\V1e paAHa~HOHHble cnnoaue QiYHK- :1 
4 V1 V1• 

flepaue TeopeTV1l.JeCKV1e 04eHKV1 nonaux pa,Qwa4HOHHb1X WV1pV1H 6blIlH 

npoBeAeHbr / 1 1 6naTTOM V1 Ba~CKOn$OM B npeAnOflO>KeHV1V1, 4TO OTHo~e

HV1e cpeAHero KBaApaTa 'MaTpV14Horo 3neMeHTa. onepaTopa MynbTV1

nonbHoro nepexoAa K paCCTOflHV1~ DÀ Me~y V1CXOAHblMV1 YPOBHAMV1 
eCTb BenV14V1Ha nOCTOflHHafl V1 paBHafl aHanorH4HOMY OTHoweHHIO AIlfl 

OAH04aCTV14HbIX C0CTOAHV1~. 3TO 03Ha4aeT, 4TO COOTBeTCTBYIOUjafl pa
AV1a4HOHHaA CV1nOBafl $YHKl.\V1f1 f1BnReTCR KOHCTaHTO~. CornaCHO 04eH

KaM BaCícKOn$a 

S W (E1) ~ A 2 I 3 / D	 /2/
'y O' 

rAe Do - paCCTORHV1e Me>l<AY YPOBHRMV1 B6nH3V1 OCHOBHoro COCTORHV1P.. 

ECI1V1 BocnOflb30BaTbCR 06U\enpV1HRTo~ B CTaTHCTV14eCKO~ MOAenV1 

$OpMyno~ AnA nnOTHOCTV1 YPOBHe~ co cnV1HOM, paBHblM HynlO, 

- 1Po (U) aU2 exp(2y'aU) ,	 /3/ 

A-1 / S rAe a - napaxe r p nnOTHOCTV1 YPOBHe~', H oue-ucoã Do _ , TO 

B np~He6pe>l<eHV1V1 BKnaAoM M1-nepeXOAOB H3 $OPMYIlbl /1/ HeTpYAHO 

nonY4V1Tb Bblpa>l<eHV1e 

r y :: c 1 A ( ~) 2 •	 /4/ 

nOCKOnbKY TeopeTV14eCKV1e OLteHKV1 / 11 WV1pV1H 'r n04TV1 Ha ABa noy 
pRAKa npeBblwa~T no a6conlOTHO~ BenV14V1He Ha6nroAaeMble 3Ha4eHV1R, 

TO spaMKax MoAenV1 Ba~CKOn$a B03HV1KaeT np06neMa HOpMHpOBKV1 

paCC4V1TaHHbIX 3Ha4eHV1!::1. BenV14V1H r y • • 

50nee nocneAosaTenbHblM npeACTaBnReTCfI nOAxoA, B KOTOpOM pac

4eTbI paAV1aLtV10HHblX WV1pHH OCHoBaHbI Ha npHMeHeHV1V1 npV1HLtV1na AeTanb

Horo paBHOBeCV1R no OTHoweHV11O K peaKLtHV1 $OTOnOrIl~eHV1R (y,n). 

npV1 3TOM AenaeTCR AOnyU\eHV1e / 2 / , 4TO ce4eHHe $OTonOrnOUleHV1R 3a

BV1CV1T TonbKO OT 3HeprV1H nornOUlaeMoro y-KBaHTa V1 He 3aBV1CHT 

OT 3HeprV1V1 B036ymAeHV1A AApa 

I	 ÀO 
y 

a (E ) - ---- , /5/
Y Y D E2

À y 

rne f',~o - cpeAHRfI WV1pHHa y-rrepexona V13 B036Y>+<AeHHoro COCTOAHHA 

À B OCHOBHoe. EcnV1 3HepreTV14eCKYID 3aB~CV1MOCTb ce4eHV1A nornOUle

HHA AMnonbHblX Y-KBaHTOB annpOKCV1MV1pOBaTb KPV1BO!::1 flOpeHl.\a, TO, 

CneAYR pa60Te 12/, MO>l<HO CBR3aTb paAV1al.\V10HHYIO CV1fiOBY~ $YHKl.\V11O 

,	 Sy(El) c xapaKTepV1CT~KaMV1 rHraHTCKoro AV1nonbHoro 3neKTpV14ecKO

ro pe30HaHca /r3AP/: 

(1 r 2
 
s A(El) == conet . E g g /6/
 

y	 .y (E 2 _ E 2)2 + r 2 E 2
 
8 Y g Y
 

rAe a g - ce4eHV1e $oTonornOUleHV1R B MaKCV1MYMe r3AP, a Eg \li r g 

nonoxeuae 111 wV1pV1Ha r3JlP. B paMKax MOAenV1 r3:rlp '21 3aBV1CV1MOC Tb 

nonHolII paAV1aLtV10HHo!::1 WV1pHH~ OT ~aCCOBoro 4V1cna V1 napaMeTpOB U 
V1 a V1MeeT BIt1A 18/ 

r y z: c 2A
7 13 U 2, 2 a -2,8 .	 /7/ 

5nV13Koe no CTpYKType Bblpa>KeHV1e AnA r y õuno. nonyveuo B p a

60Te '4/, 8 KOTOPOW 3aBV1CV1MOCTb Me>l<AY napaM~TpaMV1 a g' r g ~ E g 
r3,llp npennona r anac s B BV1,Qe o g r :;' E i = c· A 4 3, rrie c - HeKOTOpaA 

nOA6V1paeMaA KOHCTaHTa. 
B paõor e 151 õuna npeAnp""HATa nonur xa onuc a r s c aoüc r aa r3,llp 

B / 51 Ha OCHOBe 060n04e4Horo nOAxOAa. npeAno>+<eHHaA napaMeTpll13a

~V1 R Wl-1pV1Hbl r3AP rg = const . E ~ npV1BOAY1T K CJleAYIOU\eMY Bblpa>l<eHV1~ 
AnA r y: 

.ry ~ c3 A7/3 ( ~) 7/2 .	 /8/ 

KaK BV1AHO V13 npV1BeAeHHI:)IX asuue oop-ryn , B pa3HblX nOAXOAax
 

nonY4aeTCA CYUleCTBeHHO OTnH4alO~aRCR 3aBHCV1MOCTb BenV14V1~1 I y
 
OT MaCCOBoro 4V1cna H napaaer pos U H a.
 

nOCKonbKY npV1 aHanV13e paAV1a~V10HHoro KaHana 06~4HQ V1HTepe

CYIOTCA 3HepreTV14eCKO~ 3aBV1CHMOCTblO BeI1V14l.1H I y AJlA OAHoro 11130

Tona, TO 1113 $OPMYIl /4/, 171 ~ /a} MO>+<HO nQnY4HTb 

U n	 . n r y (U) I y (~ n) ( --.-) = r y (B n) [ 1 - E yl (B n - sn /9J
 
Bn - ~
 

rAe napaMeTp n Y4HTWBaeT CnapY1BaHHe HYKnqHoB B RApe, a nOKa

3aTenb CTeneHH n npV1HHMaeT pa3Hwe 3Ha4eHI-1A B 3aB~CHMOCTH OT 

Toro, xa KHM Bblpa)l(eHHeM AJlR nonsux paAV1a~V10HHbIX WV1pV1H n0l1b30

1 / 8 1 2,2 / 2 / 3,5 / 5 
ae r s ca : n = ; 2,0 111; ; • 3aMeTHM, 4TO 3Ha4e

HV1e naoaae r pa n CytqeCT8eHHO anase r 171 Ha pesyns r aru 06pa60TKV1 

cneKTpa a-4aCTV1~ V13 peaKLtY1H (n, ya), AalOUlelll V1H$OpMa~V11O O $0
TOHHO~ CHnOBOH $YHKijHH KOMnaYHA-KoMnaYHA y-nepeXOAOB. 

B03MO>l<HOCTb onHcaHHR cpeAHHX 3Ha4eHV1~ nOIlHblX paAV1a~V10HHblX 

WV1pV1H Ha OCHOBe $OPMYl1 /4/, /7/ J;f /8/ 6blJ1a uccnenoeaaa 18,91 

3 



np~ aHan~3e 6onb~o~ c08oKynHocT~ 3Ktnep~MeHTanbH~X AaHH~X. KaK 
OTMe4aeTCR 8 YKa3aHH~X pa60TaX J H~ OA~H ~3 paCCMOTp~HH~X nOA

XOAOB ~e cnOC06eH AeTanbHO On~CaTb 3KCnep~MeHTanbH~e paA~a~~OH


H~e W~p~H~: 80 8CeX 8ap~aHTaX ~MeeT MeCTO 3Ha4~TenbH~~
 

I AO oaxrooa 2- 3 l-1 õonee / HeperynRpHbl~ paaõpoc OTHoweH~~
 
/ 6 1 ,f'~KC'/r;flOp: 3aMeT~M, 4To 8 õuno nonyueuo YA08neTBOp~TenbHOe 

IB npeneriax T04HOCT~ ~ 30%1 onaca-uie noru-ux paA~a~~OHHbIX W~p~H 

cpeAH~X ~ TRmen~x c<pep~4eCK~X RAep c <pOTOHHWM~ ~~no8wM~ <PYHK
~~RM~, He cOAepma~~M~ cB060AHWX napaMeTpOB. n03TOMY npeACTaa
nReTCR ~HTepeCHWM nonY4~Tb Ha aCHqBe nOAxoAa / 6 1 aHan~T~4eCK~e 
BwpameH~R AnR cpeAH~X 3Ha4eH~~ nonH~X Y-W~P~H, KOTop~e ~orYT 

OKa3aTbCR none3HblM~ np~ noc r poeuaa C~CT,eMaT~K~ oBen~4~H F y . 

2.	 HOB~E <pOPMYn~ AnH CHCTEMAT~K~ nOnH~X
 

PA,QHAllHOHHbIX W~PHH
 

B pa6oTe/61 paC4eT~ nonHWX paA~a~~OHHWX W~p~H 6wn~ npoBeAe
HW c A~nonbHo~ <POTOHHO~ c~noBo~ <PYHK~~e~ Sy (E1), nonY4eH
Ho~/l0/ AnR cpeAH~X ~ TRmen~x c<pep~4ecK~x IHeMar~4ecK~xl RAep: 

Sy(E1) = 3.10-6 NZ ~ ~l~41T2T2(U~ Ma B -3 1101 
A E (E 2 _ E 2 ) 2 

g g y 
rAe T(Uf) - RAepHaR TeMnepaTypa, COOTBeTcTBy~~aR KOHe4HOMY co
CTORH~~ f. 3aMeTMM, 4TO c~nOBaR <PYHK~~R /101 XopOWO cornacyeT
~R c 3Kcnep~MeHTanbHo~ c~nOBo~ <pYHK~~e~ Sy(E1)9K~RAPa 144Nd 
BO BceM ~HTepBane 3Hepr~~ 0,2 5-E .~ B n . KaK nOKa3aHO B161 , 

TeopeT~4eCKaR c~nOBaR <PYHK~~R 1101 n03BonReT B ~enOM YAOBneT
Bop~TenbHa BocnpO~3BeCT~ 3Kcnep~MeHTanbH~e c~nOBwe <PYHK~~~ 

meCTK~X (c s) Y -nepeXOAOB B WMPOKO~ oõnac ru RAep c A ~ 80.;--l 

.;-200. 
AnR cuno aoú <PYHK~~.~ Sy (M 1) a pa-ucax c r aruc ruuecxoã r eopan 

6~na nOnY4eHa / 111 cneAy~~aR TeopeTM4eCKaR o~eHKa: ' 

S c c (Ml) = S c s (Ml) :: 2' 10 -8 M3B-3	 111I 
Y y	 " 

S cc 
rne c~nOBaR <PYHK~~R y COOTBeTcTByeT paA~a~~OHWM nepeXOAaM 
T~na KOMnaYHA-KOMnaYHA (c 4 c~). Ha p~c.1 np~BeAeH~ ~Me~~~eCR 

onsrr sue AaHHble no c~n08blM <PYHK~MRM SyCS (M 1) 1121 IT04K~1 
, rÓ, 

~ SyC \~1) 171 ITpeYFonbH~K/. 
3aMeT~M, 4TO 3Ha4eH~e paA~a~~OHHO~ c~nOBO~ <PYHK~~~ 

SCC' (M1) :: 1'10-8 M3B -3 AnR RApa 144 Nd nonyueuo /71 B ycnoauax 
y	 , 6AOCTaT04HO xopowero ycpeAHeH~R no C0CTORH~RM c ~ B o naCT~ 

... 

Sr(M1)

Hr7r 
~ 

U I 

{TI
I 

11 f 

19-8 ~ tI 

I IlO-9, ...L 
',00 150 A 

PHC. 1. 3aBliCliMOCTb p anaanaonaux CilllOBbIX <PYHKIJ.HH 

S cs eM 1) li Sce' eM 1) OT' MaCCOBoro T·m:CJ1a. y y 

MaCCOBblX 4~cen A - 80.;-150 He npOT~BOpe4I-1T coaoxynaoc ru
 
3Hcnep~MeHTanbHblX AaHHblX no S y08, AnR KOTOpblX BO MI-IOrI1-X
 

cnY4aRX ycpeAHeH~e 'npOBeAeHo / 12 / no ManOMY 4~cny y-nepeXOAOB. 
n03TOMY npu pacve r ax nonaux paA~a~~OHHbIX W~p~H oueaxa 111 I 
HOpM~poBanacb/61 Ha 3Kcnep~MeHTanb~oe 3Ha4eH~e c~noBo~ <PYHK~~~ 
S ~c' (M l) AnR RApa 144Nd: 

S cc " (M1) ~ S c s (M1) ~ 1.1 0-8 M3B-3 1121Y Y 

npOBep,eM c-ra-tana BbI4~cneH~R AnR 4aCT~ paA~a~~OHHO~ WHp~Hbl 
r y (E1) , onpeAenRe~o~ BKnaAoM y-nepexoAoB MynbT~nonbHocT~ E1. 
nOCKonbKY r:WOTHOCTb KOHe4HblX COCTORHI-1~ c <P~KCM.pOBaHHo~ 4eT
HOCTb~ ~ MOMeHTOM J r npn aeõonsunoc 3Ha4eH~RX Jf P J (U f) ::: 
';lt(2J r +l)po(Ur ) , TO cornacuo <popMYJ1e 111 f 

{'A (E1) = p -1 (U) ~	 ::fEy3SAr (E ,El) P J (U -E )dE 
.y JA1T'A J r o y y (-17" Y y 

1131 
li 

~ 3p~1 (U) ! E:s;r (E Y' E1) P» (U - Ey) dE y, 

~ npaKT~4eCK~ He 3aB~C~T OT cn~Ha pe30HaHca IKoHe4Ho, ecn~ JA 
HeBen~KoI. 3TO nOATBepmAaeT ~ 4~cneHHw~ pac4eT. C Y4eTOM <POPMY

5 4 
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NZ _ A ... '1 U 2 
Jlbl /10/ B nplt16Jllt1>1<eHIt11t1 -A" -"4 lt1 E g -= 76, ftl!3 Bblpa>l<eHlt1e /13/ f (M1) ,- 91 ------( -- ) MsB. /17/ 

'Y (1 _ 3/vãU) 2 a 
npeACTaBIt1M B BIt1Ae 

8 29 10-6 A ! 3 f g U, {4772 U E3 _ 477 E4 +E51p (U-E )dE .r y (E1) :=. - --- ~--.r -- y y y O y, Y 
4 (76) 5 p (U) O a a /13 I / O 

~HTerplt1pOBaHlt1e B $opMYJle /13 1 / npoBeAeM MeTOAOM nepeBaJla, AJlR 
4ero Heo6xoAIt1MO AOCTaTG4HO T04HO O~eHIt1Tb MaKCIt1MYM nOAblHTerpaJlb
Horo B~pa>l<eHIt1R, $opMIt1PyeM~~ oTAeJlbHO Ka>l<A~M CJlaraeM~M. npoBeAR 
npOCT~e, HO AOBOJlbHO rpOM03AKIt1e B~4It1CJleHIt1R, HeTPYAHO YCTaHO
BIt1Tb, 4TO 3Ha4eHIt1e 3Hepn11t1 E rnax (1), COOTBeTCTBYlOlllee MaKCIt1MYMY 

nonu-rrer p ane nor o Bblpa>l<eHIt1R, dnpeAeJlrreMOrO nepBblM CJlaraeMblM 
/13 1/,paBHoB 

E max (1) ::: 3 /14/ 
y Vr;-;i-. 

AHaJlOrlt14HO AJlR 4JleHOB, nponop~1t10HaJlbH~XE~' ~ E~, nOJlY41t1M 3Ha
4eHIt1R . 

Emax(2) - E max(~) _ r;;/u
y -4 y' - , y -5J.!2a . 115/a 

3aMeTIt1M, 4TO npH o~eHKe It1HTerpaJlOB Tlt1na /13 1 
/ MeTOAOM nepeBa

It1CnOJlb3yeMoe / 13/nplt16Jllt1>1<eHIt1eJla 06~4HO 

rna x ,a max 
p (U - E ) :=. p (U) . exp (- v- E )

o y o U y 

He RBJlReTCR AOCTaT04HO T04HblM .AJlR 3Ha4eHIt1~ 

C Y4eTOM Heo6xOAIt1M~X nonpaBOK OKOH4aTeJlbHOe 
ry ( El ) MO>l<HO npeACTaBIt1Tb B BIt1Ae 

f (E1) ~ 2.9.10-5 f A8 / 3 (5[ __3 _ 
y g 

4(1 - 3/vaU) 2 (1 - 4/ vaU) y'aU 
/16/ 

1 l( _q)3+ -'--- MSS. 
a 

(1. - 5/"aU)2 

AHaROrIt14H~M o6pa30M nOJlY~It1M o~eHKY AJlR BKJlaAa B nOJlHYIO paA~a
41t10HHYIO W~pIt1HY y-nepexoAoB MYJlbTlt1nOJlbHOCTIt1 M1: 

6 

E yax / 14/, /15/.
 

B~pa>l<eHlt1e AJlR
 

~,3 1 + 
-2 

nplt1 nOJlY4eHIt11t1 $OPMYJl /16/ /17/ 6~Ila Y4TeHa, B OTJllt141t1e 
OT CTaHAapTH~X B~4It1CJleHIt1~/13J, CTeneHHaR 3aBIt1CIt1MOCTb OT 3Hep

rlt1lt1 B036Y)/{AeHIt1R B po(U) /3/, nOCKOJlbKY It1Ha4e He YAaeTCR c YAOB\\ JleTBOpIt1TeJlbHO~ T04HOC TblO / .... 20- 30%/ BOCnpOIt1'3BeC TIt1 peayns r aru
 
1 41t1CJleHHblX paC4eTOB !6! • .
 

:1 
4. 05CY*~EH~E PE3ynbTATOB PAC4ETOB 

Ha OCHoBe $OPMYJl /16/ lt1 /17/ 6~JlIt1 npOBeAeH~ B~4It1CJleHIt1R cpeA
HIt1X y~Wlt1plt1H AIlR Wlt1pOKOrO Kpyra c$eplt14eCKIt1X RAep, pe3YJlbTaTblr:Ko/ r : a c4' B 3a~OTOP~X nplt1BeAeH~ Ha plt1c.2 B BIt1Ae OTHOWeHIt1R 
BIt1CIt1MOCTIt1 OT MaCCOBoro 4It1CJla.~cnOJlb30BaHH~e B paC4eTax 3Ha4e

Puc , 2. OTHOIlieHHe f ~Kc1 f ~ac4.
 
B 3aBHCHMOCTH OT aTOMHoro Be


ca.
 

H~R napaMeTpOB nJlOTHÓCTIt1 a 
lt1 ~ B3RTbl 1t13 paõoru 114/. 3Ha

4eHIt1e Wlt1plt1H~ rlt1raHTCKoro pe30
HaHca r g 6paJlOCb 1t13 pa60T~/15/. 

KaK BIt1AHO 1t13 ouc . 2, YAaeTCR B ~~JlOH YAOBneTBOp~HeJlbHO BOC
np0lt13BeCTIt1 3KCnep1t1MeHTaJlbH~e 3Ha4eHIt1R nOJlH~X paAlt1a~1t10HH~X WIt1

plt1H. Cyurec r se auoe pacxoxneuae / f ;KC,/ f ~ac~ O15/ Ha6JllOAaeTCR
 
JlIt1Wb AJlR RAep 88Rb, ~2Zr. 118Sn, 120 Sn lt1 138Ba, conepxauiax
 

Marlt14eCKOe It1JlIt1 6Jllt13KOe K Marlt14eCKOMY 41t1CJlO HYKJlOHOB. OAHa 1t13
 
nplt141t1H YKa3aHHoro paCXO>l<Ae~It1R MO>l<eT 3aKJl104aTbCR B TOM, 4TO CIt1

JlOB~e $YHK~1t11t1 /10/ lt1 /11/, Boo6l.1.le rOBopR, He RBJlRIOTCR KoppeKT

H~Mlt1/lo.111 AJlR RAep, COAep>l<alll~x 3aMKHyT~e 060Jl04~1t1~ ~Pyro~
 
np1t141t1HO~ HeCooTBeTCTBIt1R Me>I<AY BeIllt141t1HaMIt1 r~8C4. lt1 r;KO' AJlR YKa


3aHH~X RAep MO>l<eT 6~Tb TO 06CTORTeJlbCTBO, 4TO, KaK oTMe4eHo
 
B pa60Te 116/, Ha6JllOAaeMOe AJlR Marlt14eCKIt1X lt1 OKOJlOMarlt14eCKIt1X
 

RAep nOBeAeHlt1e nJlOTHOCTIt1 YPoBHe~ B .Alt1ana30He 3Heprlt1~ B036Y>I<Ae

HIt1R OT 2 AO 8 M3B xapaKTeplt13yeTcR, nO-BIt1AIt1MOMY, nOCTORHHO~ RAep


Cj; 
HO~ r e-mepa r ypoci , r orna KaK B MOAeJlIt1 $epMIt1-ra3a T ... v"'U"';" .
 

~
 Pe3YJlbTaT~ npOBeAeHHoro aHaJllt13a n03BOJlRIOT YT04HIt1Tb 3aBIt1CIt1

} '1 MOCTb nOJlH~X paAlt1a~1t10HH~X Wlt1plt1H OT 3Heprlt11t1 B036Y)/{AeHIt1R RApa. 
~,t CpaBHeHlt1e pe3YJlbTaTOB paC4eTOB 3HepreT1t14eCKO~ 3aBIt1CIt1MOCTIt1 Be

< 
Jllt141t1H ,ry(U), nOJlY4eHH~x Ha OCHOBe $OPMY~ /9/ lt1 /1-6/, /17~ YAo6
HO npOBeCT~ Ha nplt1Mepe RApa 144Nd, AJlR KOToporO.TeopeT~4eCKlt1e 
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11I. 3KCI"leplllMeHTanbHble paAllla411t0HHble Ck1DOBble <PYHKD.1ll1il YAOBneTBOplII
r ensuo cornaCYIOTCR BO BceM IIIHTepBane 3Heprl'f~ Y-KBaHTOB E y ::; B •n 
Pe3ynbTaT~ paC4eTOB nplllBeAeH~ B Ta6nlll4e B BIIIAe oTHoweHIIIR 
T-:	 (U} Ir (B ) • y y	 n 

'I'aõrraua 

E y T y (U) Iry (Bn ) ~y CU) IryCB ) Q;>opMYJIa /71 
M3B <popMynbl /16/ H /17/ 

n = I fi = 2 n = 3,5 

1 J t }°0,5 0,89 0,92 0,84 0,76 
0,74	 0,85 0,69 0,561, ° 

1,5 0,61 0,77 0,56 0,40. 
2,0 0,51 0,69 0,45 0,28 
2,5 0,40 0,62 0,34 0, 18 
3,0 0,31 0,54 0,27 O, 11 

KaK BIIIAHO 11I3 Ta6n~4bl, B 06naCTIII 3Heprlll~ B036Y~AeHIIIR RApa, 
COOTBeTCTBYIOü.\IIIX v-riepexona» r-ma c s c " /E,y .... 0,5 f2,5 M3B/, 
HalllnY4wee cornacllle MemAY paC4eTaMIII no <popMynaM /16/ 11I /17/ 
11I paC4eTaMIII no <popMyne /9/ Ha6nlOAaeTcR AnR BaplllaHTa c fi = 2,2. 
BIIIAHO r aiose , 4TO 3Ha4eHIIIR r l' (U) Iry (Bn) , nonyueaaae Ha OCHoBe 
4>optv1ynbl /9/ c n = 1 11I n = 3,5, 3aMeTHO OT nlll4alOTCR OT auarror nv
H~X Ben1ll4111H, paCC4111TaHHWX no <popMynaM /16/ 11I /17/. 

PaccMoTplIIM Ka4eCTBeHHO 3aBlllCIIIMOCTb nonuux paAllla41110HHblX WIII
plllH OT MaCCOBoro 4l11cna. Y4I11TbIBaR, 4TO B paMKax CTaTlllCTIII4eCKoro 
nOAxoAa napaMeTp nnOTHOCTIII YPoBHe~ a npll16Jllll3111TenbHo nIllHe~HO 

3aBlllCIIIT OT aTOMHoro Beca, T.e. a ~ KA, 11I3 <p0pMyn /16/ 11I /17/ 
cnenyer , 4TO r y ,(E1) ~ A-1/S vI r y(Ml) .... A-2. TaK KaK B 06naCTIII 
MaCCOBblX L{lIIcen A -70.;.120 BKnaAbl,ry(Ml) 11I ry(El) B nonHYIO pa
Allla41110HHYIO WIIIPIIIHY nplllMepHO OAHHaKOBbl / AI TO HeTPYAHO BIIIAeTb, 
4TO B 3TO~ 06naCTIII RAep 3aBlltCIIIMOCTb Ben~4111H r y OT aTOMHoro Be
ca onpenenne r c B OCHOBHOM 4neHOM, nponopuaouanssua A-2. noá 

CKonbKY c pOCTOM MaCCOBoro 4111cna or aoureuue r y( M1) /ry ( En YMeHb
uraer ca 161 11I B 06nacTIII anep c A ..... 200 CoCTaBnReT nplllMepHO O, 1.;. 
f O,Z, T.p AnR r axertux R,qep Ha6nlOAaeTCR õonee cnaõaa 3aBIIICIIIMOCTb 
nonuax .y-WIII plll H OT aTOMHoro Beca, a IIIMeHHo r y .... A-f/3. Ilonyveu
H~e pe3ynbTaT~ Ka4eCTBeHHo cornaC~IO~çR c ycpeAHeHHO~ no 060no
4e4HblM" HeOAHopOAHOCTRM 3aBIIICIIIMOCTblO 18.,91 o'r ,MaCCOBoro 4111Cnq 
3Kcne:pklMeHTanbHblX paAllla41110HHbrx WlllplllH. 

;". 

CYMMIIIPYR pe3ynbTa~~ npOBeAe~Hbro B~we 06cymAeHIIIR, nplllXOAII1M 
K 3aKnlO4eHIllIO, 4TO <popMyn~ /16/ 11I /17/ MorYT 6WTb none3HW AnR 
AanbHe~wero YT04HeHII1R CIllCTeMaTIIIKIII cpeAHIIIX pa~lIIa41110HH~X WlllplllH 
8 Ayxe pa60T 18.91 . 
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