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BBEAEH\.1E 

RBneH~e ~H Tep¢epeH4~~ Me~AY pa3n~4HWM~ pe30HaHcaM~ KOMnaY HA
AApa c OA~HaKOBblM~ c n~HaM'" ~ 4eT HOC T bIO (J rr ) Xopowo ~3 BeCTHO 
B HeHTpOHHOM Ka Hane pacna Aa KOMnaYHA- coCTOAH~~ / l/, a TaK~e 
B KaHanax AeneH~A /2 / ~ y -pacnaAa / S / . OAHaKo 3TOT 3¢¢eKT AO c~x 
nop He HafinlOAa n CA AnA a - p a c n aAa. 

B03MO~Hoe YKa3 aH~e Ha Han~4~e 3¢¢e KT a ~H Tep¢epeH 4"'~ B KaHa ne 
a - paCna Aa Aae T CpaBHeH~e Aa HHblX ~3 pea K4~~ 145Nd( n. a) 14 2ce 

Ha Te nnOBblX / 4/ ~ p e30HaH CHbiX / 5 ( HeH Tp OH aX. B pafiOTe /4 / fiblno OT

Me 4eHO paCXO~eH~e 3KC nep~MeHTanbHO ~3MepeHHOrO Tenn OBoro c e 4e
H~A aO-ne p eXOAa ~ e r o 0 4e HOK no 6peHT - B~ r He pOBCKOH 3 KcT panon A
4~~ pe3 0 HaHc HbiX na p aMeTpOB ~3 pa60TbI/5 / • 

HaC T OA~aA pa6 0 Ta ~MeeT C Boe~ 4enbIO paCCMOT p eTb non Y4e HHble 
pe3yn b Ta Tbi Ka K 3¢ ¢e KT Me~ypO BHeBOH 3 KC Tp anonA4~~ , ~, B 4aCTH OC
T~, 06bACH~T b ~ X B pa MKax MHo r o y pOBH e Bo ro ¢opMan~3Ma Pa ~xa -
My pa / 2 1 

• pa3B~Toro AllA on~caH~A Me~ypoBHe Bo~ ~HTep¢epeH4 ~~ pe
30HaHCOB TA>I<enbl X AAep B Ka Ha n e AeneH~A . ,llaH Ho e p a C CMOTpe H~e 

~HTepeC HO He Tonb KO Te M, 4TO aHan~3~pyeT CA HOBbI~ Ka Han pac naAa, 
HO ~ TeM, 4TO Bne pBble ¢opMan~3M PaA xa - My pa np~Me HAeTCA AnA 
on~ca H~A p a 3 pe weHHblX pe30HaHc o B AAep c pe AHero Be c a, r Ae paccTo 
AH~e Me~y pe30HaHcaM~ Ha AB a no pAAKa npe BblwaeT W~p~Hbl pe30 HaH
COB . 

3K CnE P\.1M EHTAJlb HbIE JlAHHblE 

B pa60Te/5/ 6b1n~ ~3MepeHbl u -cneKTpbl pac naAa pe 30HaHcOB 

C 3 Hep r~AM~ Eo = lj. 3 5 ~ 42. 5 1 ~ B ~30Tona 14f>Nd , ~MeIOOlHX OA~
Ha KoBbI~ cn~ H ~ 4e THOCTb JTT = 3 . ,llnR 06o~x pe30 HaHCOB Ha 6 nlOAa
n~ C b a -nepeXOAbi B OC HOBHoe (a ) ~ nepBoe B036y~eHHoe (a l)o 
COCTOR HI1 R . nonY4eHHble nap4~allb Hble a -W~p~ HbI roo ~ 3T~Xra1 

nepexOAoB np~ BeAeHbI B c Ton64ax 2 ~ 3 Ta6ll .1. MO>l<HO B~AeT b , 4 TO 
W~PI'1 Hbl a 0 - nepeXOAOB 60nbwe. 4 eM AllR a 1 . B 4-);1 11 5 -':; KonOHKax 
Ta6ll~Ubl np~ BeAe Hbl n ap 41'1 a llb Hble ce 4eH~R 0 ~~ Ha Te nllOBbiX He);1 Tpo
Hax AnR ao- ~ al -nepeXOAOB, paCC 4~TaHH ble n o ¢opMyne 6peATa 
B~rHep ~ " I AllA ~30ll~pOBaHHoro YPOBHA B c n Y4ae E o » E tb ~ 

r « Eo 

a th = rr >..2 g ~ r ak (~)~ --.-  / 1/0 2 £1 .1'" , .• . ..•. :';~I ~; j1CT T) , a k Etb •EO 
Il.... ~ II,. . • ' JJl ll:>' , 1 
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Ta6J1Hll,a 

tA/41C t \, 2~t~r:K I ~I( J 
rf.1() C:I< 

}C<l( 
WK3B NKei 

Eo 42-,-51% Eo =42 51 Eo =4 35 NReiweiEo = 4.35 

0,I2±0, 04 16,715,5 6.6±2, I 23,3±?5(Xo 0, 26±o, 0? <.0 ,7 I 

. 
O,I?±O,05 O, 02±o,OI I ,liO.!> 12,014,0 Il, 513 ,O IO .9±3, 6c<~ 

rAe 10 1'1 1a - Hei1Tpo HHafi 1-1 a -W l'lpI'IHa , ;( 0 - AJlI1Hil OOIlH bl HeC1 
TpO Ha npl1 3 He pr l111 pe 30Ha Hca Eo , g - C T aT I1 C TI14CC KI1 ~ $ a KTOp, 

E th - Te n JlOBafl 3Hep r l-lfl HeC1 TPOHa. 
/ 7 1•n apaMeTp~ HeC1T pOHH~X pe30HaHCOB B3f1 T~ 11 3 B pa60TC ' 4/ 6~JlO 

113Me peHO TennOBoe Ce 4eHI1e TOJl bKO An fl a 1 - nepeXOAa 17-A KonoHKa/, 
KOTOpoe corna c y eTcA C CYMMOC1 BKlla AOB y noMAHyT~X ABYX p e 30HaHCOB 
16-fI Ko noHKa/. nepe XOA aO He Ha6nnAaJlCA, a BepXH AfI 04eHKa ce4e
Hl'lfl o;h OKa3anaCb B 30 pa3 MeHbwe CYMM bl BKJlaAOB 3 TI'IX p e30 HaH-
COB B 

oTennOBY~ T04KY 11 60nee 4eM Ha nopflAOK MeHbwe BKIlaA a n~60ro 
113 HI1X. 3TO 03Ha4aeT, 4TO TennOBoe Ce4eHI1e aO-nepexoAa He YAa
eTCfI Onl1 CaTb 0AHOYPOBHeBbIM <!>opMaJlI13MOM 6 pei1Ta - Bl'lrHepa 11 AIlR 
OnI1CaHI1f1 Ce4eHI1f1 I1MeeT CM~CJl I1CnOJlb30BaTb 60Jlee peaJl I1 CTH4H~e 

npl16nl1)1(e HI1f1 S - I'Inl1 R -MaTpI-l4H0C1 cxeMbl TeOPl-I1-I AAepHblX peaK41'1 C1 · 

MH OrOYP OBHEB~~ METOA PAC4ETA CE4EH~~ 

Pa CCMOTpl-lM BKpaTL.\e OCHOBHble COOTHOWeHl'lfI Ha l-l60nee pacnpOCT p a
HeHHOC1 R -MaTpI14Hoi1 cxeMbl Bl-lrHepa 11,81 . CaMa R -Ma Tpl-l4a, ABnfl

101I1aflCfI <!>Y HK4I-1 e C1 rpl1Ha 11 x apa KTepl13 YIOU1 afl n epeXOAbl 1-1 3 KaHana c 
B KaHan C', . onpeAeJlfleTCfI KaK CYMMa BKJlaAOB OT pa3H~X p e30HaH

COB A : 

R , CE) l: y, y, , I (E , - E), /21 
cc >.. 1\0 I\C 1\ 

rAe Y" c ' Y"e ' - aMnm1TYAbl npl1BeAeHHblx Wl1pl1 H B Ka Ha n ax C 11 c', 
nponOP4 1A0 Hanb Hbie KOP HIO 113 COO TBeTCT BYlOU1eC1 Wl1 p l1 Hbl 1 0 = 2Pc y 2 c 
a Pc - BeJll1 411Ha n pOHI-I4 aeMOCH1 B KaHaJle C ; E" - 3He pr l1 f1 p e 3 0
HaHca. PaHr R - Ma Tp l14 bl p a BeH CYMMe 4 1-1 Cen OT KPbl TblX He i1 TpoH HbIX, 
paAl1a4 110H HblX, Aenl-lTeJlbH blX 1-1 APy rl1x KaHaJlOB . B 6 0Jl bWI1HCTBe flAe p 
npl'l B3a I-lMOAe~CT B>1 11 C HI-I 3K03He preTI14eCKI-I MI1 S - 1-1 P -HeC1TpOH a MYI 
OTKp~T~ OAI-IH-ABa Hei1TpoHH~X KaHana , MHO)l(eCTBO paAYla4Y10HHbl X 10Ko
no 40, ecnl1 MHOr04I'1CneHH~e paAl1a4 110HH~e nepexoA~ He 3anpell1eH~ 

2 

npaBl1naMI1 oT60pa , 4TO cnY4aeTCA peAKol 11 KaHan~ APyrYlx B03MO)l(
HblX peaK411C1 - (n , a); (n, f) 1-1 T.n. TaKYlM 06pa30M, paHr R-MaT
Pl14bl peAKo 6blBaeT Hl-I)I(e 40. 4aCTO YA06Hee BMeCTO R -MaTpl-l4bl I-IC
nonb30BaTb ee aHanor - K -MaTpI14Y, B KOTOPY~ BMeCTO BeJlYl4 Y1 H~ 

~ V! -----
YAc BXOAfiT Ben l-l4Y1 Hbl 1 ,, ~ .. npl1 3TOM K cc ' = v'Pc P c' R c c' . 

Anfl nonY4eHl-l fi Ce4eHI1i1 4epe3 K -MaTpI-l4Y He06xOAI1MO Bbl 41-1 Cnl1T b 
CHa 4ana Ma Tpl14Y CT OJlKHOB eH I-li1 S : 

S = n [ (1 + ik) I (1-ik) ]n • 131 

rAe n - Al-la rOH anb Hafl Ma Tpl1 4a C 3neMeHTaMI<1 n c = eXp (-i q)c)' 
OC HOBHblMI-I cBoi1 cTBa MI-I S -Ma T pI<14b1 fl BJl fllOTCfI CI<1MM eTpl<1f1 1<1 YHI<1 Tap
HOCTb. Ce 4eHI<1 f1 B Ka Ha JlaX p eaK41<1 Y1 CBfl3aH~ C 3neMe HTaMYI S -MaT pl1
4bl npOCTblMI<1 COOT HOW e HYl flMI<1 : 

J 11 2 
a (E) = 11,\2 l: gCJ) k 18 -8. f' , I, 14al 

nc 11 fa f' s ' nc nLS,C S 
J ' 

J" 

at (E ) = 211 >.2 k g (J) l: (I-ReS f • ). 
 1461

J" fs .f 's' n s, OL S 

KaK BI<1AHO, Hal'l60nee CnO)l(HOe npenflTCTBl<1e npl<1 nepeXOAe OT R -MaT
Pl<14bl K Ce4eHl'lflM - 06pall\eHI<1e MaT pl<14bl (1- i K ) BbiCO Koro 1- 401 
paHra, 4TO flBJlfleTCfI cno)l(HoC1 np06neMoi1 Aa)l(e An fl COBpeMeHHblX 3BM. 
npeOAOJleTb 3Ty TPYA HOC Tb n03BOnl<1nO npl<16nl1)1(eHI<1e, BBeAeHHoe Pai1 
XOM 11 MYPOM / 2 / • KaK Y)I(e ynOMI<1HanOCb, B 60nbWI'IHCTBe flAep paAI<1
a41<10HH~~ 3aXBaT peanl<13yeTcfI 4epe3 60nb~oe 411CJlO KaHaJlOB, OTHO
CI1TeJlbHO KOTOp~X cnpaBeAnl1 BbI npeAnOJlO)l(eHYlfI 0 CJlY4a~HO CTI<1 3HaKOB 
a Mn n l<1 TYA Y" Y , paBeHCTBe HYJl IO n epe KpeCTH blX WI<1PI<1H paAI<1a 41<10HHOrO 
3 ax Ba Ta_ 1Y. 70. 11 1<1 p aeeHCT Be nonHblX p aAI<1 al.\1010 HHblX WYlP I<1 H Me)l(AY 
c 06oi:1 (1Y = r yA = 1 YII ) . I1 cnOJlb30eaB n pOlleAYPY 1<1 CKJlI0 4eHIo1f1 Ka
Hanoe, npeAnO)l(eHHY~ Tei:1 xMa HoM 1<1 Bl1 rHepOM 19 / , KorAa B _ R -Ma TpI<1 4e 

BblAe n"eTcfI A1<1 a rOHanb HblC1 6no K paAI<1 a 4 1<1 0 HHbi X KaHanOB C 1 y = const 
Pa~x 1<1 My p nO Ka3 a n lo1, 4TO Anfl He paAI<1a l.\101 0HH blX KaHaJlOB 3JleMeHTbI 
R - Ma TpI<14b1 I<1MelOT BI<1 A 

Rcc.(E) = I. y, Y, .l (E, -E - ir 12). 151 
A I\C 1\ C 1\ Y 

C nOMOll\b~ 3 Toro npl<16n lo1)1(eHI1f1, KaK BI<1AYlM , YAaeTCfI YMeHbWI<1 Tb p aHr 
MaTp114~ AO BeJllo141<1H bI 2 ~ 4 . B np l16Jllo1 )1(eHIo11<1 Pai1xa - Myp a 15/ Ma TpYI
4a CTa HO BIo1TCfI KOMnJleKCHO~, a MaT pl<14a CTonKHOBeHI<1~ - HeY HIo1 Ta p
HOi1. HapyweHl<1e YHI<1T apHOC TYI MO)l(eT np l-IBe CTI<1 K nOflBneHl<11O OTp101 4a 
Tenb H~X Ce 4eHI<1 ~ 3axea Ta, KOTopble Bbl41<1CnflIOT KaK pa3HOCTb Me)l(AY 
nOJl HblM 1<1 nap41<1an bHbl MI1 Ce4eH I<1f1MI<1. Ho 3TO npol<1CXOAI<1T TorAa, Ko r Aa 
41<1C JlO KaHanOB paAI<1a41<10HHOrO 3aXBaTa CTaHOBI<1TCfI MeHbwe 41<1Cna 
YPoBHeC1 B CYMMe no A . 
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napaMeTpbl Q>opMaI1J.13Ma 1aMnmnYAbi npJ.1BeAeHHblX BbiWe WJ.1PJ.1H J.1nJ.1 
CaMJ.1 WJ.1PJ.1HbI/ J.1Me~T HCHbiA ~J.13J.14eCKJ.1A CMblCn J.1 HBHO CBH3aHbI C napa
MeTpaMJ.1 MOAene A HApa. OAHaKO CBH3 b Ha6n~AaeMblX Ce4eHJ.1i1 C napa
MeTpaMJ.1 npJ.1 Y4eTe 60I1ee 4et~ ABYX YPOBHei1 CTOnb c.nOIKHa, 4TO Ka
4eCTBeHHO Ol.\eHJ.1Tb 4YBCTBJ.1TenbHOCTb paClleTHblX aenJ.14l-1H Ce4eHJ.1~ no 
OTHOWeHI-I~ K BapJ.1a~J.11-1 BenJ.14J.1H J.1 3Hat<OB 4aCTO 6b1BaeT 04eHbYAe 
TPYAHO. '} 

B APyroM MHo r OYPOBHeBOM S -Ma TpJ.14HOM npJ.16nJ.1lKeHJ.1J.1 AAnepa 0 

o~eHKa 4YBCTBJ.1TenbHOCTJ.1 paC4eTHbiX Ce4eHJ.1i:i no OTHOWeHJ.11O K nlO60MY 
J.13 napaMeTpoa He npeACTaBnReT 60nbworo TpYAa, OAHaKO CaMJ.1 napa
MeTpb! KOMnn eKCHbi M ~opManbHbI. 

HaJ.16onee 3Ha4J.1TenbHOe YT04HeHJ.1e npJ.1 OnJ.1CaHJ.1M pe30HaHCHbiX He~
TPOHHblX ce4eHM~ M I-IX ~YHK~MOHanOB AOCTMraeTCH, ecnM ~opManM3M 
Pa~xa - Mypa Mcnonb3yeTcH AnR napal~eTpJ.13a~J.1J.1 Ce4eHJ.1i1 CilOIKHblX 
IMHorOHYKnOHHblxl peaK~Mi1 TMna (n. f) , (n. a) J.1 T. n,/6 

COOTHOWEH~E 3HAKOn AMnn~TYA np~8EnEHHWX W~PMH KAHAnA 
a o -PAC nAnA B MCCnEAYEMWX PE30HAHCAX 

06~ee 41-1CI10 TJ.1nOB MHTep~epe H ~J.1J.1 COCTaBnHeT N ~ 2 
n-l 

, rAe 
n - 4J.1CnO YPOB Hei1. 3Aecb J.1 Aailee nOA TJ.1nOM J.1HTepmepeH4J.1J.1 nOHJ.1

MaeTCfl Ha60p 3HaKOS np0J.13SeAeHMi1 aMnnJ.1TYA npMBeAeHHblx WJ.1PJ.1H 
Bxo AHoro J.1 BblxoAHo ro KaHanOB cooTBeTcTBY~J.1X YPOBHeA, onpeAenR
~J.1A J.13MeHe HJ.1e ce4eHMH npJ.1 3aAaHHo~ 3Hep r J.1J.1, TO eCTb era YBenM
4e HJ.1e nJ.160 YMe HbWe HJ.1 e no cpaBH eHJ.11O C 6pe~T - BJ.1rHepOBcKHM npH6nH
lKeHJ.1eM. 8 cnY4a e AByxypOBH ero npH6nl-llKeHJ.1R YMeHbWeHJ.1e TennOBo r o 
ce4eHJ.1R Ha6n~AaeTcR Ton bKO B cnY4a e pa3HbiX 3HaKOB npJ.1 MHTep(jle
peHl.\I-IM pe30HaHCOB c Eo' = 4 , 35 J.1 42,51 38 M COC TaBI1ReT CT thao 
= 2,8 MK6 , 4TO B LI pa3a npeBblwaeT BepXH~~ Ol.\eHKY 0,7 MK6 1Ct~. 
Ta6n.1/. B TO IKe BpeMR pa ccMOTpeHl-le MHTe p~epeHl.\MI-I n~oro ~3 

ynoMHHY TblX pe30HaHcoa co CBfl3aHHblM COCTOflHJ.1eM C Eo = -28,19 3B 
TaKlKe He n03BonReT 06bR CHI-I Tb 3KC
ne pJ.1MeHT a nbHoro pe3YI1b TaTa , TaK ~ 
KaK BKI1aA I1~60ro 1-13 OCTaBWJ.1XCR 
pe 30HaHC OB 3Ha4J.1TenbHO npeBblwaeT 

1/1 Benl-l 41-1HY 0,7 MK6. TaKHM o 6pa30M, 

... 
P I1C . I. 3aBHCHMOC Tb TennOBOI'O ce
LleHlur PCllKllHI1 145Nd(n. a O )142 Ce 
OT (l0 - lUHPHlIbl CIHl3aHHoro COCTO

\,I ., HliWI cE o = -28, 19 3B gill! YKa -{SJf'" 
~ 

, 
galiHblX Ha p HCYHKe 'fHnOB HHTept}le 

p eHl\Hli . 11a BCTaDKe nYHKTHpOM no 
Ka3all O BIlHRlIHe 3<lxPe KTa Jlonnepa. 

I.tO 6. '!I 

IS 'IS" 1010 .,.t - Ifl wS,-Y:f' ,0 - ru.o th ra B 5apHax, ao B 3B. a o 
4 

ASYXYPOBHeBoe npM6nl-l~e H l-le ~e onMC~BaeT 3 KCnepI-IMeH Tanb HblX AaH HblX 
B TennOBO~ T04Ke. 

B TpexypOBHeBOM np~6nM~eHI-IM paCCMa TpMBanaCb HHTep~epeH l.\~H 

y poBHe~ C Eo = -28,1 9 ; 4,35 M 42, 5 1 38. nOCKOn bKY napaMeTp~ 
pe30HaHCOB H3 BeC THbi H3 3 KcnepHMeTaH, eAJ.1HCTBeH HblM, nOMMMO TJ.1na 
J.1H T ep~epeHl.\MI-I, napaMeTpoM, onpeAenR~~HM BenH41-1HY Te nnOBoro ce4e
HH~, RBnReTCR -Wl-lpJ.1H a [ ' (-) AnR CBH3aHHoro COC TORHI-IR C EO =a O a O 
= -28,1 9 3B. nnR nOMCKa Tl-lnOB HHTep~epeH l.\MM, n03BOnR~~I-IX Onl-lCaTb 
3Kc nepHMe HTanbHoe 3Ha4eHJ.1e ce4eHMR B TennOBO~ T04Ke, D~J\ npOBe

thAeH paC4eT a e WI-lPOKOM AHana30He 3Ha4eHH~ ri-) 
a o (- ) -5 (-) 0 -'-5 

Bapbl-lpOBaHJ.1eM f'a B npeAenax 10 < ra / <f'a > < 10 
000 

B cnY4ae HHTep~epe Hl.\H J.1 TMnOB [ ++- J H ( +--] He YAaeTCR 10nYCTI-IT b" 
ce4eHHe B TennoBoi1 06naCTJ.1 AO 3 KCnep1-IMeHTanbHO~ Ol.\e HKH 
.:s; 0,7 MK6. n03TOMY OHI-I 6wJ\ J.1 HC KI1~4eHbl J.13 Aanb He~we ro paCC MOTpe
HJ.1R . nnR I-IHTep~epeHl.\J.11-1 TH na (+++ 1 M ( +-+ 1 6bln l-l nonY4eHbi 3Ha4eHI-IR 

th th
CT < 0, 7 MK6. 3aBI-ICI-IMOCTI-I aa (rc-» n peAC Ta Bn eHbl Ha pJ.1 c . 1.a a oo 0 
ConOCTaSneHl-le 3K c nepMMe HTaJlbHOii Ol.\e HKM C nonY4eH HblMJ.1 3 aBH C HI~0 

CTRMH n03BonReT HaM Ol.\eHM Tb BepOfl THOCTb Ta r o, 4TO Ha6n~AaeMoe 
YMeHbWeHJ.1e c e4eHMR peaK~MM 145Nd(otb .a)142Ce B TennoBoi1 T04Ke 
06ycnoBne HO J.1H Tep~epeH~l-Ie~. 

Corna CHO CTaTI-ICTJ.1 4ec Koi1 TeopJ.1 H, - wMpH Ha OTpHl.\aTe n b Horoao 
ypOBHR RBn Re TCH cnY4a~Hoi1 BenH 4I-1HO~, OnJ.1CWBaeMoi1 Xl! - p acnpeAene
Hl-leM C OAHO L:; CTeneHb~ CBo6oAbi 1-1 cpeA HMM 3Ha4eHl-leM <rao > = 
= 12,6 + 1,5/'1 0- 7 3B, KOTopoe 6~no nonY4e HO y cpe AHeHl-leM no 
~13BecTHbiM pe30HaHCHbiM a -W J.1pJ.1HaM 15, 111 • TorAa BepOflTHOCTb Taro, 
4TO aO -WMpHHa YP OBHR OKa~eTCfI B J.1HTep Ba n e 3Ha4eHHii, YAOBne TBO 
PRIOU\MX YCJlOBJ.11O CT th < 0.7 MKfi, o n peAen ReTCR BblpalKeHHeM

a 
['i2/<1~ > 0 
ao a o >? (rap) draOP (


1 <ra><r> 

['il / <f' > o a o 
ao ao 

rAe rail , rai02 - HI-IIKHRR 11 aepXHflR rpa HMLtbl I-I HTep Ban a n pl-I a tb < 
o aO 

< 0 , 7 MK6, Anfl i - ro THna HHTep~epe Hl.\ HM. fp aHHl.\ bI MH TepeanOB 

l J.1 nonY4e HH we 3 Ha4eH MR Pi npHBeAeHb! a Ta6n .2. 

Ta6J1H1,a 2 

TIUI IIHTepfJepeH
l1HH r L1 

ClIo ' a13 r i 2 
~Ol 38 P, 

[+ - +1 4 3' ro- II. 3 9' 10- 1O. I , S' IO-6 

[+ + +] !:> ,g. ro-8 6,6' 10-8 
-

I O· 10-2, 
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E" 01 0 18 E 

PHc. 2 . 3aBHCHMOCTb ce~eHHH OT6"0 
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 KpHBaH I Ii KpHBalI 2 COOTBeTCTBe H
HO. KPHI'laR 3 - 6p eiiT-BHrnepoB 
CKaH 3aBHCHMOCTb ce~eHHlI OT 3Hep
rHH. (7 th B 6apHax , E B 3 B. 

Il O 

MO~HO B~AeTb, 4 TO CTOnb 3aMeT
Hae nOAaBneH~e TennOBOrO Ce4eHH~ 

3a C4eT H HTepOepeHU~H ABn ReTCA AO
BOnbHO peAKHM c06~THe M, a c pa BHe
H~e BenH4HH PI nOKa 3 ~Bae T , 4TO 
cnY4a~ [ +++) ABHO npeAn0 4TH TeneH. 

EcnH HCXOAH Tb H3 To ro, 4TO Ha6n~AaeMoe yMe H bweH~e ce 4eH~A 
06yc noBn e HO HHTep$epe Hu ~e~, TO M~ Mo~eM onpeAen~Tb 3Ha4eH~e a o -
WHP~Hbl OT pHua TenbHoro YPOBHA r J~) 6·1 0 -8 3B . l{aK MO)!( HO B~-

AeTb Ha BCT aSKc p~c. 1, AaHH~~ nOAX0A n03Bon~eT 06bACH~Tb ~ MeH b
we e 3Ha4eHHe TennOBoro ce4eHH A np~ cooTBeTcTBy~eM YMe HbweHHH 
AOBep~TenbHoro HHTe ps ana AnA 00 -W HPHHbl YPOS HA C Eo = -2 8 ,1 9 313 
H COOTse Tc Tsy~~e~ sepOATHOCT H pe an~3a~H~ Ta Ko r o COG~THA. npHse
AeHHoe paCCMoTpeHHe n03BonA e T TaK)!(e 3aKnp4~ T b, 4TO AnA Y4HT~Ba
eM~ X ypoBHe~ npaKT~4eC K~ B03Mo)!(eH TonbKO OAHH THn HHTep$epeH~HH 
[+++J, a Be pOATHoCT b ~ peanH 3 a~~ ~ Bcex APyr~x MO)!(HO npeHe6pe4b. 

Ha pHc.2 npe ACTasn e Ha 3aB~ CHMOCTb (7(n,a o ) (E n ) npH rpaH~4
Hbl X 3Ha4eH~AX ra

C-) , YAOBneTBopAIOOlH X ycnOBH~ (7~h 0,7 MK6. 
o 0 

no nY4eHH aA 3aBHCHMOC Tb MO)!(eT G~Tb Hcnonb 30B a Ha TaK)!( e npH nnaHH
pOBaHHH 3 Kc nepHMeHTOB no nOHCKY 3$$eKTOB ~H T e pOe peH ~H~ BGn H3H 
He~TpoHH~X pe30Ha HCOB. 

B AaHHO~ pa6 0Te M~ orpaHH4Hn~Cb paCCMOTpeHHe M TpexypOBHeBO~ 
HHTep¢epeH~HH, nOCKon bKY cYMMapHbl~ BKnaA APyrH x pe 30 Ha HCOB 
14 6Nd B TennOBoe ce4eH~e He npeBblwaeT 0, 7 I~K6 . 

OUEHKA 3$$EKTA ~OnnEPA 

Hcnonb30BaH~e npH6nH)!( eHHA Pa~xa - My pa AnA pa C4eTa ce4e HH~ 
orpaHH4~eaeTCR TPYAHOC T b~ Y4eTa Bn~A HHA 3$¢eKTa Ao nnepa - Ten
noeoro ABH*e H ~R RA e p M~weHH. EcnH e 0A HOYPOB HeSOM np~6nH~e HH~ 

6peRTa - BHrHepa 3TOT 3$$eKT pacc4HTbiBaeTCR C nOM~b~ TaK Ha 3 bl
BaeM~X npo$HneR $ orT a /Hn~ ~ - X -$YH K~H~/, TO B np~6n~~eHH~ 
PaRxa - My pa OH MO)!(eT 6blTb Y4TeH TonbKO C npHMeHeHHeM oAHoro H3 
Me ToAOB 4HcneHHo ro HH Te rpHpoBaHHA no pacnpeA ene HH~ CKopoc TeR 
Te nno Boro ABH)!(eHHA AAe p MHwe HH. ile06xoAHMOC Tb Y4eTa 3¢$eKTa 
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Aonnepa onpeAenAeTCA COOTHow e HH e M nonHO~ WHPHHbl pe 30HaHca nH60 
WHP~H~ HHTep$~peH~HoHHoro npOBana B HaweM c nY4a e , H AonnepoBCKoR 
WHPHHbl, paBHOH 6. = 2[kT3¢1¢1EO / (A+l)] - ,rAe k - nOCTOAHHaA 
60nb~MaHa, Eo- 3He prHA pe3 0 Ha Hca HnH cepeAH Ha HHTep$epeH~HOH
Horo MHHH MYMa, A - aToMH bl~ Bec, T 3¢1¢1 - 3$¢e KTHBHaA TeMnepaTypa 
06pa3~a, 3aBHcA~aA OT TeMnepaTYp~ cpeA~ H KpHc TannH4ec KoA CTpYK
TYPbl 06pa3~a. HanpHMep, AnA caMapHA, 6m13Koro no $ H3H KO -XH MH
4eC KHM CBo~cTBaM K He o AHMY, B cnY4ae MeTannH4ecKoro 06pa3ua 
T 3¢1¢1 = 300 K, a B cnY4ae OKH CH T3¢1(\> = 500 K. np H TeMnepaTyp e 
T 3(\> 4> = 500 K AonnepOBC Ka~ wHpHHa AnA pe30HaHca C Eo = 4 ,35 3B 
OKa3~Bae TCA paBHoR 6. = 0,0 7 313, TO eCTb n04TH nonHo R wHpHHe pe
30Ha Hc a,4TO cy~ecTBe H HO BnHAeT Ha ce4e HHe B MaKCH MYMe pe30HaHc a. 

npH 3Ha4eHHH 3 He prHH E = 0,1 8 3B Ha XOAHTCA HHTep$epeH4HOHH~~ 
MHHH MYM, WHpHHa Ha nonYB~COTe KOToporo paBHa 0 , 07 38 / CM. pHc. 2 , 
KpHBaA 2 /, a 3Ha4e HHe AonnepOBcKoR WHPH H~ npH ToR )!(e 3He p rHH H 
T 3(\>(\> 500 K paBHO 6. = 0 , 0 15 38, TO eC Tb 3$ cpeKTOM Ao nne pa 
B HaweM cnY4ae npaKTH4eCKH MO)!(HO npeHe 6pe 4b. BnHAHHe 3$¢eKTa 
Aonnepa Y4HTbiBanOCb KaK "pa3Ma3Ka" 3aB~C~MOCTH ce4eH~A OT 3He p
r~~ HeRTpoHOB no KPHBOR r ayc ca C WHPHHOR 6. . 3T HM MeTOAOM 6~nH 
paCC4HTaH~ 3aBH CHMOCT H Te nnOBoro ce4eHHA OT Il O -WHP~H~ CB A3aH 
Horo COCTOAHHA C Eo = - 28 , 19 3 13 AnA 3$$e KH1BHbI X TeMne pa TYP 30 0 
H 500 K. Ha BCTaBKe pH c .l nOKa3aH B YB e nH4 e HHOM MaCWTa6 e $par-

Me HT 3aB HCHMOCTH (7d~ (ra~ ) npH T 3(\>(\> = 3 0 0 H 500 KAnA 
cnY4aA 0AHHaKoB~x 3 HaKOB [+++] aMnnHTYA npHBeAeHH~x WHp HH. 
B Ta6n . 3 AaH~ OC HOBH~e pe3ynbTaT~ pac4eT a BnHAHHA 3$$eKT a Aonn e pa. 

T a 6nHu a 3 . 

Tifi HHTep:pepeH
411 11 

[+ + +1 
PaAx-Myp 

PaAx-Myp 
+ ,Il,o DJlep 

T",ol> = 300 K 

PaRx-Myp
+,!l,onllep 

T,H = bOO 1\ 

L1 ,1 
~o  ro( o \ 3B O,6b .IQ-B o b6' ro-8, o 5ti"l O-l.1, 

2.75· IO-U 

c t. E: 
0. 0 ) 

)l,Jl ll p l- ) -
01.0 -

=6.24· ro-Cl3B 

1,97. 10-8 2 , 70' 10-8 

(4.30 :)8 ) 

Gd-o , 0 33,3 ' 10 3 24 2 ' 10-3, ~CJ,6·lU-3 

MO >KHO B~AeTb, 4TO 3$$e KT Aonnepa 3aMeT HO BnH AeT t iLl Ben H4HHY 
Q Il 0 - ce4eH~C B MaKC~MYMe pe30HaHca C Eo = 4 ,35 3 13 , B 14H Tep
$epeH 4110HHOM MHHI'IMyMe np~BoAH T K He60n bWOMY YBen~4CH~~ Te nnOBO
ro c e 4eHHR. B TO )!(C epeMA YMe HbweH He WI'IPHH~ HHTcpBan il AonYC TH
Mbl X 3Ha4e HHCi r~<;) 1-IC3Ha 4~Tef1bHO ~ npa KT~4eCKH He 3aBH C~T OT 

3$$eKTHBHO~ TeMnepaTYp~ o6pa3~a. BepOATHOCTb Toro, 4TO r ~~) 
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nonaAe T B ~HT ep Ban AOnYCTHM~X 3Ha4eH~~ T a K~e OKa3~BaeT CR He
CKOnbKO MeHbwe / 0 ,8%/ , 4TO , OAHaKO, He np~BOA~T K Ka4ecTBeHH~M 
~3MeHeH~RM pe3ynb TaT~. 

3AKDI04EH HE 

npOBeAe HH~~ aHan~3 nOKa a~ BaeT, 4TO Mana R BenH4H Ha ce4eH~R 
peaKLl HH l~1iNd(n tb • aO ) 142 Ce , nonY4eHHafl B pa60Te / 41 , MOlKe T 
6~Tb on~ca Ha Ka K 3~~eKT MelKY POBHe BoA HHTep¢epeHLl HH B Ka Hane 
aO -pacnaAa B paM KaX ¢opManH3Ma Pa~xa - Mypa . nOnY4e HHOe Ha OC
HOBe :n o r o nO.qXOAa 3Ha4eH~e aO -WHPI-1 Hbl CB A3 a HHOrO COCTOflHHR C 
Eo = -28 ,1 9 3B He npoT HBope 4HT CTaT H c TH 4eCKo~ TeopHM. HH Tepec 
H~M pe3ynb TaToM np~MeHeHH R ¢opMan~3Ma Pa~ xa - My pa Ta KlK e RBnn
eTCR onpeAeneHHe aO -W~p~H~ pe30H aHca C Eo = -20,19 3B ~ ero 
cn~Ha /3/, a TaKlKe npa KTM4e CKM OAH03 Ha 4Hoe onpe.qene HM e TMna 
HHTep¢epeHLl MM Tpex ypOBHe~ 14~d • HH¢opMa Ll MA 0 TMne HHTep¢e 
peH LlMM B a -KaHane RBnR e TCR HOBO~ B a -CneKT pOCKOnMH ~ MO lKe T 
npeACTaBnRTb HHTe pec AnR npOBep K~ TeopeTH 4e CKMX n peAC T aBneHM ~ 

06 a - pa cnaAe BbiCOKOB036YIKAeHHbix COCTOAHH~ . nonY 4e HHbie peayn b
TaT~ nOKa3~Ba~T Ll enecoo6pa3HOCTb npHMeHeHHA KoppeKTHoro MHoro
ypOB HeBo ro ¢OpManl-l 3Ma, B 4aCTHOCH1, ¢opManM3,~a Pa.:1xa - Mypa, 
AnA aHanH3a Te nnOBblx ce4eH Hi:i . 

B 3aKn~4eH~e aBTOp~ 6na rOAapRT A.A.DYKbRHOBa 3a nOne 3 H~e 
06CYlKAe HI-1R H ~H T e pec K pa60Te. 
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BTOPHH B.A. HAP. p~ -85-~53 
OnHcaHHe Me*ypo8~eBo~ HHTep$epeH~H~ B KaHane a -paCnaAa 
KOMnaYHA-AApa 148 Nd B paMKax ¢oPManH3Ma Pa~xa - Mypa 

AnA O~ACHeHHA npH~HHW Ha6nDAaeMOrO paCXO*AeHHR BepxHe~ O~eHKH TennOBO
ro Ce~eHHA a~(n.aO) C 6peHT-BHrHepOBCKO" 3KcTpanOnR~HeH 6nH*a~WHx pe30HaH
C08 B TennoBY~ TO~KY npoBeAeHW paC~eTW TennoBoro Ce~eHHA peaK~HH 
14~d(n.a)142Ce B paHKaX HHOrOypoBHeBOrO ¢opManH3M3 Pa~xa - Mypa, B pe
3ynbTaTe KOTOPWX 6wno nOKa~aHO, ~TO 3TO paCXO*AeHHe Me*HO HHTepnpeTHpo8~Tb 
KaK 3~eKT HHTe~epeH~HH TpeX pe30HaHCOB c EO = -28,19; ~,35 H 42.51 3B, 

14&Nd. HCXOAA H3 aKcnepHHeHTanbHo~ sepxHeH o~eHKH TennOBoro ce4CHHR H3 oc

HOBe 3Toro nOAxOAa nony~eHo 3Ha4eHHe 00 -WHPHHW ypoBHR Eo -28,19 aB,
Q 

ro ~ 6.10-8 aB . nOKa3atlO. ~~o B AaHHOM cny~3e HaH60nee BepOATeH TaKoH THn 
HH¥ep¢epc~~HH. npH KOTOPOH 3HaKH npOH3seAeHHH aMnnHTYA WHPHt. BxoAHoro H BW
XOAHoro K3H3nOB COOTBeTCT8Y~HX ypo8HeH AnR Tpex peaOHaHCOO 0AHHaK08w. 

Pa50Ta BwnonHeHa 8 na60paTopH~ He~TpOHHO~ ~H3HKH OHRH. 

COOOIllCIIHC 001.clUIHeHHoro HHC-ntTYT8 IIAepHItIX HccnCAOBaIlHA. JlyOHB .9115 

nepe8o,Q aSTopOB 

Vtyurin V.A. et al. P4-85-~53 
Description of Interlevcl Interference in l(eNd 
Compound-Nucleus a - Decay In the Frame of Reich - Moor 
Hul t i level Formal ism 

The therma l cross section of 14~d(D.a)142Ce reaction calculat ions 
have been carried our In the frame Reich - Moor of multilevel rormnllsm. 
These calculations have been performed to explain the cause of lhe observed 
divergence of the therma l cross section t7lbCn.40) upper v.llue from the 
Breit - VllJner nearest re:;onanccs extrapolation to the thermal point. Th~ 
rc~ult~ show thot this dlvcrQence may be Interpreted as the Interference 
effect of thl ...·. r. ~$("lnllncl!s with Eo - -28,19: ~,35 and ~2.51 cV. 146 Nd • 
From till: l'"pnllll~"till IJppl'r V.tllIl! of the thermal cross scction ono oet:; on 
the bO lih of ',II~h iHI "Plllfhl.C:h Ihl' "tl -value of the Eo" -28.1') "V, I '''n • 
,. 6.10-8 I:V lt~ vc l wldlh. It f-: ..:Ie-H. tholt In this case such Iype of de
structive Inl, ~ ff, ~r '.lIII1· ,., Ih, j "".1'1 probable one and the ~ll1n~ III .,mplltudes 
widths proljtJ(~ l,," ,d I'll) III ","I tllll .11.'11111'1'; of correspondlnt) l<lv,·I .. for 
three reSOIlMI( 

The InvcsIIWHI.'tI It ;. u I";.,,, "". "),""'iJ in t.he laboratory 01 Nl!utron 

Physics, JINR . 


ColllllUDication 

http:t7lbCn.40

