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BBeJlenae 

11ccne)lOB8HHe CUeKTpOB a -'!SCTHU B peSKUHH ( D, a ) noauonHeT nony'IHTb 

HOBble JlSHHble 0 CTpyKType BbiCOKOB036y~JleHHbiX COCTOHHH~ HJlep H HOBble xa-

paKTepHCTHKH a -pacna.o.a. Haa6onee HHTepecnbiM HBnHeTCH, no- ·BHJlHMOMY, aayqe

nae BepOHTROCTH o6pa30B8HHH a -'ISCTHU HS UOBepXHOCTH HApS, X8p8KTepH3yeMO~ 

npHBeAeBBOil WBpHHOil, AnH pa3nH'!RbiX COCTOHHHH COCTSBHOI"'O HApS. 

Hccne.o.oaanHH TaKoro poaa TPYAHbl H npoaoaanacb ao cax nop na Tennoablx 

H9~TpOHax11 -51 . O.o.aaKO HHTepnpeTSUHH TSKHX JlSHHbiX 'ISCTO HeOAH03H8'1H8 83-38 

HeonpeaeneHHOCTH KBSHTOBbiX XapaKT9pHCTHK B036y~ASeMbiX COCTOHHHil. Ha pe3o

H8HCHbiX ne~Tpoaax nccneaoaaHbl nnmb nonHbie a -wnpHHbl peaKunn16 • 7 1• 

B aacToawe~ pa6oTe coo6waJOTCH nepable peaynbTSTbi H3MepeHHH cneKTpoa 

a -'!aCTHU B OTJlenbHbiX peaoaaacax. 

MeTOJlHKa n peaynbTSTbi aaMepenna 

11ay'!eHHe cneKTpoa a -'laCTHU B peaonaacax peaKUHH 
147 

Sm (n, a ) tu Nd 

npOBOJlHDOCb HS HMUYDbCHOM peaKTOpe HEP. CneKTpoMeTpHH ne~Tpoaos ocyme-

CTananacb no t.teTO.D.Y apeMeHH nponeTa. CneKTpbl a -qacTan H3Mepanncb c no

MOWbJO JlBOllHOil HOHH38UHOHHOll KSMepbl C C9TKO~ C paapemeHH9M 200 K9B (JlnH 

E a -4,2 Mas). 11MnynbCbl c Kat.tepbl aaannanpoaanHCb JlBYXMepHbiM anannaaTopoM 

na MSI"'HHTHOA neHTe B pe~HMe speMH-aMnnHTy.o.a. MameHbJO cny~n enol! o6ora-
14T 2 2 

wennoro naoTona Sm (300 MKrlcM ) o6mea nnowaJlbJO 1200 CM • 

B peaynbTaTe naMepenBA 6blnB nony'!eHbl cneKTpbl a -'laCTHU a peaonaacax 

C E 0 •3,4 98 H 18,3 98, HM910WHX CDHHbl H '19THOCTH J 1T -3- H 4-/8 / COOTB9T

CTB9HHO (pHC. 1). 
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06CY*AeHHe pe3ynbT8TOB 

I1pH 38XB8Te ael1TpOHOB C Hynesb!M op6HTSnbHb!M MOM8HTOM Sl,!lp8MH 
147 Sm 

148 IT - -
o6pa3yiOTCSI B036Y*AeHHhie COCTOHHBH SI,Qep Sm C J •3 B 4 . I1oCKOJibKy 

- + 
a -nepexo.nbl 4 -+ 0 aanpemeHhi, TO aanaqae a -nepexo.na B ocaosaoe COCTOH-

ue AO'Iepaero HAPS 
144 

Nd ( xapaKTepBCTBKB ypos&el1 IH Nd HpHBQ.[leHbl B Ta6nH

ue) B peaoaaace 3,4 :3B H OTCYTCTBBe ero B peaouaace 18,3 :3B no.nTsep*AaiOT 

HAeHTH~HKBUHIO pe30HBHCOB no CUBHBM, npBBe.[leHHYIO B pa6oTe/B/, HO npOTBBOpe-

/2/ 
'IHT HAeHTH~HKSUHH Xel1~eTU8 .II Ap. , OCHOBhiBBIO!llel!CH HS KOCBeHHbiX C006pa-

*8HHIIX. 

11HTepeCHO OTMeTHTb, 'ITO B H3MepeHHblX HSMH CU8KTp8X a -nepeXOAbl e uaa-

HH3WRe COCTOHHHSI He SIBnSIIOTCH npeo6na.[l810lllliMH, KBK :3TO HMeeT M8CTO B Tp8AH-

llHOHHOM a -p8CU8.[le .[lnH '18THQ-'!eTHbiX SI,Qep. 

8 pe3ynbTBTe cpa8HeHHSI HHTeHCIIBHOCTeli: a -nepeXOAOB B OT.nenbHhie COCTOH-
2 

HHSI 6htnll nony'!eHbl 3H8'18HHSI npHse.neHHb!X napuaanbHblX WllpHH 8 0 I a 2rr ral I PI • 

r.ne P 1 - npoaauaeMOCTb HAepaoro 6apbepa .nnH a -'IBCTHUbl c :3HeprHell H op6H

TanbHhiM MOMeHTOM, COOTBeTCT8YIOlllHMH ABHHOMY nepexo.ny / 9/. llnSI nony'leHHSI a6co-

JIIOTHblX 3HB'!eHHII [a I HCUOnb30B8nHCb BeJIH'IHHbl UOnllblX a -WHpHH ra =I rat • 83-

MepeHHbie 8 pa6oTe
16 1. 

AHanu3 npyg 31-IB'IeHHH npase.neHHhix wnpna peaKUHH (eM. Ta6nHuy), MOlKHO OT-

MeTHTb cne.nyJOmHe oco6euuocTn: 

2 
1. BenH'!HHhl 8 01 ~nyKTYHPYIOT B 3HB'IHTenbllhiX npe.nenax 11 8 KalKA OM pe3o-

aaace ue3a8HCHMO. ITocne.naee CBH38HO c paanH'II!eM B npHpo.ne HCXOAHhiX 8036y*

.neuablx coCTOSIHHl! H yKll3b18lleT ua aecnpase.nnaBOCTb npe.nnonoJKeHHH, Hcnonb3yeMo

ro 06bi'IHO B llHSnH3e a -CH8KTpOB Upll 38XB8Te TeUnOBbiX Hel!TpOHOB, 0 TOM, 'ITO 

senH'IBHbl 8:1 0AHH8KOBbl .[lJISI p83Hb!X 8036Y*A8HHb!X COCTOHHHii:. 

2 
2. 3HS'I8HHH 8

0 
I .[lnH a -nepeXO.[l08 B 8036Y*AeHHble COCTOSIHHH C E 803 

< 1,5 M :3 B OK83biBBIOTCH 3SMeTHO MeHbWe cpe.nuero paCCTOHHHH MelKAY yp08HSI-

MH COCTBBHOrO HApa, KOTOpOMy B cpe.nHeM OHB AOn*Hb! paBHHTbCH cornCHO CTSTH-
2 

CTH'I8CKOI!: TeOpHH ( 8 "' 0 m 14 :38). 
CTllT 

149 
0TMeTHM, 'ITO B peaKUHH Sm ( n • a l ua Tenno8biX ael!Tpoaax /5/ ua-

2 
6n10.nanocb soapacTaHHe 8 01 (.no auaqeaal! 

2 
8 

CTBT 
• 6 :3B) .nng a -nepexo.no8 

ua yp08HH .noqepuero n.npa, pacnono*eHuble Bb!We :3BeprHH cnapH8BHHR nocne.naax 

Hel!TpOHOB. 

4 



803MO)I(HO, 3TH ljlaKTbl CBH3SHbl C acpcpeKTOM U8pHbiX KOppeiiS!llHA HefiTpOHOB 

caepx 3BMXHYTOA o6onO'!ItR N •82. Bellb )lnll a -p8Cll81l8 B OCHOBHOe ana B036y)l(

)leHHhle COCTOHHHSI C E 803 < E err Heo6XO)lHMO 06p830B8HHe B COCT8BHOM Slllpe He 

TOnbltO a -'18CTRUbl, HO eme H CU8peHHbiX HefiTpOHOB. 3TO )l0II)I(H0 IIpRB8CTH It yMeHb-

2 
W8HHIO BenH'IHH 80 I )lnst rrepeXO)lOB B COCTOBHHSI CO CII8paHHbiMH HeiiTpOIIBMH. 

Mo)I(HO OTMaTHTb, 'ITO acjl<jle xT napHbiX xoppenS!lluil HeiiTpOHOB nomt<eH rrpost

BHTbCH H . B yMeHbW81IHH 3KCII8pHMaHT8IIbHblX 3H8'18HHil la IIO Cp8BHaHHIO C pac

C'IHT8HHbiMH no CT8THCTH'!ecxoil TeopliH, 'ITO H86nroQanocb lliiH e3oTorroa 
147 

Sm 

/ 10 / 

llnst 6onee Bb!COKHX pa30H8HCOB CT8THCTHK8 OTC'IeTOB OK838II8Cb Ha)lOCT8TO'I-

HOA )liiH 8 H8IIH38 CIIaKTpOB a -'18CTHU, 0)lH8KO HBIIH'!He a -rrepeXO)l8 B OCHOBHOe 

COC TOHHHe B pe30H8HC8 27,1 3B rOBOpHT 0 TOM, 'ITO CIIHH 3TOrO pe30H8HC8 pa

BaH 3-. 

B 38KIIJO 'IaHHe aBTOpbt rrpHHOCHT caoro 6narOil8pHOCTb 4>.!1. lll8rrHpo 38 HHTe 

pec K p86oTe, K.r. PoQHOHOBy, E.H. H e'!8eaoil, P.<l>. PyMH, A .B. fpaqeaon, 11. ToMB-

KOBOil 38 IIOMO!llb B IIpOBe)laHHH 3KCIIapHMaH T8. 
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Ta 6nana 

XapaKTepacTHKH yposaell aoqepaero S!Apa H ,r.pHseaeHHb\~ 4 sepoaTiiocTa 
a -nepeXOAOS H8 aTH ypOSHH S peaK!lHH Sm (n, a) Nd 

E rr 
S03. I 

Maa 

0 a+ 

0,696 2+ 

1,31 4+ 

1,50 {3) 

1,56 2+ 

2,29 4+ 

2,37 2+ 

rr -
E0 •3,4 as; J •3 

Na ral MKas 

627 

716 

98 

197 

- 35 

0,70:t,0,03 

0,80:t,0,03 

0 11+0,05 
' -0,08 

0,22:t,O,Oo 

0,04:t,0,03 

~I xx) 
as 

1,6:t,0,1 

5,2:t,0,2 

7 2+3,3 
'-5,2 

12:t.3 

100:t,80 

rr -
E 0 • 18,3 aa; J -4 

Na ral MKasx) B$, asxx ) 

78 0,05:t,0,02 1 ,0!_ 0,4 

170 0 ,11:t,0,02 7,2:t,1,2 

62 0.04:t,0,02 3,2:t,1,6 

- 10 0,007:t,0,006 26:t,22 

x) Jlna aepaapeweHHbtX no aaepraa nepexoaoa aa yposaa 1 ,50 - 1 ,56 Mas 
a 2,29-2,37 Mas npHBOAHTCH cyMMapHbte wapllHbl. 

xx) 
JlnH aepaapeweHHblX nepexoaoa yKaaaabl cpeAHile npaseaeHHble wapHHbl. 

YK838HHble B Ta6nane OWH6KII He SKniO'i8IOT OWH6KH HOpMHpOSKII. 
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Sm ,~7 ( n.d)Nd 1~LI 

40 
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Pac. I. Ha pacysKe npeACTasneRbi asepreTH'IeCI)~f cne KTpbr a -'ISCTHU 

npa pacnaAe ~OllKAeB~hlX COCTOS!HHH Sm CO CniiHSMH H 
'18THOCTSIMH } -3 II 4 (HeiiTpOHHb!e p e30HSHCbl C E0 -3,4 3 B 

11 18,3 as, cooTseTCTBesso). HlllKHSISI KpiiBa!l xapaKTepllayeT <jJoH, 

113Mepe11Hblii B npoMelKyTKe M8lKAY YK838HHblMII p e30il8HCSMH. noA 
aHepreTa'leCKoil mKanoii: An!l a-qacTH~4npuae~teso nonoJKeHIIe aaep
reTII'IeCKIIX ypOBB9H AO'Iepsero !lApS Nd , Ha KOTOp bie npOHCXOAHT 
a -pacnaA. 
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