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155 

Gd pacnono)l{eao B · o5nacTH ne!jlopMHpoBaHHbiX Hnep 15~A ~ 180. 

J1i::cnellOB8HHe CBOHCTB ypOBHeii:. 155 'Gd O'leHb HHTepecHO C TO'IKH speHHH 

npoB~pKH noJio)l{eHHii: o5o6meaaoii:/ 11 H cBepxTeKy'leii: Moneneii:/2/. 

B H8CTOS!!Il8H pa6oTe MeTOllOM sanep)!{aHHbiX y - y -co.BnaneHHll. H3Mepe-. 

Hbi saaqeHHH nepuonoB nonypacnana ypoBaeii: c aaeprueii: 86,5 H 105,3 KaB, 

Me-ronoM yrnoBbiX raMMa-raMMa KoppenSIUHii: HSMepeHbi Koa!jJ!jJHUHeHTbi A 2 , 

A 4 yrn6Boro pacnpeneneaun KacKallHbiX raMMa-KBaaToB: . 

86;5 - ( 148;6; 180, 1; 239,4; 281, 1;. 340,8) K8B 

101':),3 - ( 161,3; 163,3; 220,6; 321,8) K8B, 

onpeneneHbi cnHHbi ypoBaeii: c aaeprHeit · 

8605; 105,3; 235,2; 266,6; 268,6; 326,0; 367, 7; 427,4 K8B H MYJibTHIIOJlb,.

HOCTit HaH5onee HHT8HCliBHhiX 1"'8MMa-nepeXOJlOB Me:>K.Qy 8Tl1Mll ypOBHHMH, 

Tioi:tC'IHT8Hbl napUH8JlbHbie nepHO)lbl 11 npn:~e)leHHbie BepOHTHOCTli nepeXO)lOB, 

pa3pSI)I{8101IlHX COCTOS!HHS! C aaeprn:eii: 86,5 11 105,3 K8B, 

· OnpeneneHbi !jlaKTOpbi sanpeTa no MoiiiKoBcKoMy, no MonenH Hnnbcco

aa n: no Monenn: Hn:nbccoaa c y'I~ToM cBepxTeKy'leii: nonpaBKH, 

8KcnepHMeHT8JlbH8S! MeTO)lHKa H pe3yJibT8Tbl 

HsMepeHHH npoBoan:nn:cb c Moaon:soTonoM 15 5 Tb, nony<ieaaoro Hs 

MaTepn:HCKOI"'O I"'OJlbMliS!, fOJibMHii: o5pa30Bb!B8JlCH B pesynbTBTe peaKUliH 

rny60KOI"'O pacmenneHHS! IIpH o6ny'leHHH T8HT8JlOBOii: MHIU8HH IIpOTOHBMH 
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{ EP 660 M SIB) Ha C~IHXpOIUiKnOTpoHe nat5opaTopHH -SI.nepHbiX npot5neM 

0l1.Hl1 B- T9'19HHe 2-x '18COB, lifa ot5ny'I9HHOH MHWeHH nyTeM xpoMaTorpa-: 

tjJH'I9CKOI'() paa.neneHHSI Bbi.llenSinaCb tjJpaKUHSI I'OnbMHSI1 . 113 KOTOpOH 1 CllYCTSI 

30-40 '18COB,- nonyqancSI lSS Tb • nnSI H3MepeHHli 'HCTO'IHHK B IKH.llKOM BH.lle-

llOMemanCSI B nnaCTMaCCOBYIO 8Mnyny { d = 5 MM 0 h = 12 MM) • 

llepHO.llhl nonypacna.na ypOBHefi 86,5 H 105,3 KSB H3MepSinHCb H8 yc

T8HOBK9 t:tn!I H3MepeHHSI BpeMeH IKH3HH B030YJKJl9HHhiX COCTO!IHHH S!Jlep M8TOJlOM 

aa.nepJKaHHhiX COBll8.ll9HHii B peJKHMe .llBYXM9pHOI'O BpeMeHHOI'O aHanHaa/3/, 

MeTo.niiKa HaMep-eHHii ohma cne.nyromeii: B o.nHoM na KaHanos Bhi.nenSinHCb 

I'8MM8-KB8HThi C 9H9pi'Heii B .llH8ll830H9 OT 140 JlO 270 KaBo faMMa;:,;ny'IH 

C SHeprHSIMH 86,5;. 105,3; 148,6; 182; 262 'KSD BhiOHpam!Cb ITO MeTO.llY 

'UHtjJpOBbiX' OKOH/4/ C llOMOIIlbiO OCUHnnorpa4}a CO CBeT0BbiJ KSpamtaWoM/4/, 

HaKi>nneHHe HH¢opMaUHH nponcxo.nnno Ha 3BM "MHHCK-2". B peaynbTaTe 

H3MepeHHii· ohmo. nony'leHo nHTb speMeHHhiX cneKTpoB, ot5ycnosneHHhiX cos

na.neHHSIMH y -KBaHTOB "oKRa" { 140 -t 270 KSB) c Ey- {86,5;. 105,3; 

148 i 180 i· 262) KSB, KpHBbie :!.{I'HOB9HHhiX COBll8Jl9HHli . OT I'ICTO'IHHK8 

22 Na Hat5npanncb. B Tex me ycnosHHX, Ha pnc. -1 npeACTasneHhi 

. KPHBhie pacna.na ypoBHeii 86,5 H 105,3 KaB, tjlparMeHT cxeMhi pac

naAa H yqacTKH cneKTpoB y -nyqeli tss Tb • HaMepeHne· nepno.na nony

pacnaAa ypOBHH 105,3 KSB ITpOBO.llHnOCb ITpH o6pameHHhiX0 B cpaBH9HHH C OIThl

. · TOM AnSI ypOBHSI 86,5 KSB, KaHana X "CT8pT" H "CTOIT", 

3HaqeHHSI ITepHOAOB rronypaCITa)la OhiJlH ycTaHOBneHbl ITO SKCITOHeHUHBnb- . 

liOMY cna.ny H 'no C.llBHI'Y ueHTpOB THJK9CTH 3a)lepmaHHOH H MI'liOB8liHOii KpHBbiX~ 

Ot5pat5o'l:'Ka sKcnepHMeHTanhHhiX · KpHBhiX npoBOAHnacb no MeToAy aaHMeHhWHX 

KBaApaTOB H no MeTo.ny MOM9HTOB, norpewHOCTb peaynbTaTOB Bhl'll!CneHHH .. ' 

BKniO'!aeT B C90SI 0 KpOMe CTaTHCTli'I9CKOfi OWHOKH, OWHoKy KanHopOBKH U8Hhl 

KaHana speMeHHoro auannaaTopa. B peaynbTaTe nony'leHhi cne.nyromlie aHa

qeHHH nepno.nos nonypacna.na: 

Tlf2 = {6,71 :!:.0,13),10-9 cex .nmr ypoBHSI 86,5 xas, 

T 1j 2 = {1,26:!:. 0,21).10-9 cex .nnSI ypoBHR 105,3 xan,, q'J:'o_ cornacyeTCSI 

c peaynbTaTaMH HaMepeHHii, npHee.neHHh~X B paooTax/5,6/. 

l1ccne.nonaune yrnonoro pacnpe.neneHHs:I K:acxa.nHhiX raMMa-KBaHTOB 

npoBO.llHnOCb .UnH yrnoB 900; 135°; 180° Ha aBTOMaTH3HpOBaHHOM cneKTpO-
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I ,, 
i 

TadJI~a I 

3KcnepHKeHTaJILHHe 3HaqeHHH K03~KUHeHTa yrJIOBHX KOppeJI~HI 

.KaCKti,U. 

' 
~- A4 Ey , X3B ! 

-0 ,OII .t 0,013 -0,013 .t 0,050 

- 148,6 (~0,003 .t 0,018) (-0,04 .t 0,04) 

-0,214 .:!:. 0,006 +0,09 .:!:. 0,015 
- IOO,I (-0,195 .t 0,019) (+0,03 i 0,03) 

8 6,5 - 239,4 -0,042 ! 0,026 -
- 281,1 -0,209 ! 0,039 +0,01 · .t 0,06 

+0,182 ! 0,017 -
~o.~ (+0,129.! 0,024) (-0,027 .t 0,048) 

/_ 161,3 -O,I5I + 0,045 -. -
- 163,3 +0,075 .t 0,019 -

--

~161,3) ' 
-· 

5,3 +163,3 . +0,019 .t 0,006 o,ooo .:!:. 0,016 IO 

- 220,6 . +0;029 .t 0,022 -0,000 .! 0,0!)6 

- 262,4 -0,133 .t 0,007 +0,006 .t 0,020 
· (-0,122 .t 0,010) ... 

- 321,8 +0,091 .t 0-,030 -
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MeTpe nm1 H3Mepemm yrnoBhiX raMMa-raMMan e -raMMa Koppemmnil:/7/ 

B JlBYX saepreTXP!ecKnx nnana3onax onnoBpeMeHHO. PerncTpaUHSI y -KBaHTOB 

ocymecTBnSinach Ge (Li) ne.TeKTopoM c a¢¢eKTHBHhiM o6'heMoM V a<P¢ = 50 cM3 

npn sHepreTH'!eCKOM pa3pemeHHH · 4,5 KsB nnSI y -nHHHil: 1170 · KSB 6 ° Co 

H KpHCTanna NaJ ( n) " 40 X 40 MM. nonomeHne ITOJlBH:lKHOI"O. neTeK-·· 
.-. . . . 0 ·. . 0 0. 
Tapa NaJ ( n ) . M9HS!nOCb UHKnnqeCKHM o6pa30M ( 90 - 135 - 180 ; 

o · a· o · o 
180 - 135 - 90 i 90 ) • lieHTpOBKa !lCTO.'IHHKa llpOB9pS!n8Cb nepeJl OllbiTOM 

H KOHTponnpoBanaCb. B T9'!9HH9 8KcnepHM9l!Ta. To'!l!OCTb U9HTpOBKH 1!9 Xy

)1{9 1,5%. Oanl!o'll!hril: cn9KTP 155 Gd n cn9KTphi coBnaneHnil: ( 3a Bhi'19-

ToM 4JOHa) C raMMa-nyqaMH 8B,5 H 105,3 KSB JlnSI JlHaiTa30Ha OT 140 JlO 

340 · KSB n3o6pam9l!hi 11a pnc. 2. 

Kos¢¢nun9HThi yrnoBoro pacnpen9neHHSI paccqnThiBanncb no M9TOJlY 

nanM9HbliiHX KBanpaToB_c yqeToM nonpaBoK.Ha -ie~ecHhlii yron n s¢¢eKTHB

HOCTb Jl9T9KTOpOBo llony'I9HHhi9 TaKHM oopa30M 3Ha'I9HHSI Kos4J4JnUH9HTOB 

yrnoBoro p~cnpen9neHHSI A 2 n A 4 KacKaJlHhiX raMMa-KBaHTOB B 
155 

Gd. 

npnB9Jl9Hhi B Taon. 1. 3Ha'I9HIHI A 2 .· n A 4 s cKooKax npnsonSITCSI. n3 

pa6oThr18/ nnSI cpaBH9HHSI. 

AHann3 p93ynbTaTOB sKcn9pnMeHTa 

llpH aHanH39 p93ynbTaTOB H3M9p9Hllil: yrnOBblX KOpp9nSIUHil: K8CK8JlHblX 

nep9XOJlOB s155 'Gd Mhl HCITOnb30Bann )lal!Hbl9 paooT/9, 10/ 0 MynbTHliOnb-.. 

HOCTSIX Haonro)laBliiHXCSI KaCKaJlOB. 

CnnHhi ypoBH9il: 86,5 n 105,3 KSB ycTaHoBn9Hhi B pa6oTax18, 11~ 12/ : · 

COOTB9TCTB9HHO 3/2, 5/2. MynbTHITOnbHOCTb nep9XOJlOB 86,5 H 105,3. KSB 

Tnna .El I 14/ • 

Y p o B 9 H b 427,3 K 8 B. KoppenSIUHH KaCKaAOB ( 86,5 - 340,8) ( 105,3. -

. 321 ,8) KSB IT03BOnHnH ycTaHOBIITb JlnSI 9TOI'O ypOBHSI CllllH 3/2. 

Y p o Be H b 367,7 K s B. B pa6oie/ 8/ nnSI . sTo~o ypoBHSI npnBOJlSITCSI 

llBa B03Mo)I{HbiX 3Ha'leHHSI CITHHa: 1/2 H 5/2.· KoppenSIUHS! KaCKalla ( 281,1 ·-

86,5) ncKmoqaeT cnnH 5/2. Koppen.smnSI KacKana ( 262,4 - 105,3) nonTBep)K

naeT 3Ha'!eHn9 cnnHa 1/2. llocn9llH9e 3Ha'!eHn9 nonTsep)KaaeTcSI pe3ynhTa

TaMII H3M9peHnil: ThoMa/ 12/ no ( d, t) , ( d, p) Il9aKUIISIM. 
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Y p o Be H b 326,0 · K a B. CrrnH ypoBHSI ,5/2- onpeneneH HaMH H3 naMepe

HHil yi'liOBOI'O pacnpeneneHHSI KaCKaAOB . ( 220;8 - 105,3) KSB .H ( 239,4 

86,5) K9Bo 

y p 0 Be H b . 268,6 K s B. no 3HaqeHHIO. A2 JlliSI raMMa-KBaHTOB Kac

KaAa ( 180,1 - 86,5) KSB cmm ypOBHSI onpenemieTCSI KaK 5/2, qTo cornacy

eTCSI c naHJihiMH pa6oTbd 8/. HaMepeaHe yrnoaoro pacnpeneneHHSI raMMa

KBaHTOB KaCKaAa ( 161,3 + 183,3 ·- 105,3) KSB H pa31I0)1(9JIH9 1IHHHH 161,3 + 

+ -163,3 KSB AaliO B03M0)1(HOCTb llOATBepAHTb 3HaqeHH9 CllHHa 5/2 A11SI STOI'O 

ypoBHSI
1 

a KOppeliSIUHSI KaCKaAa (183,3- 105,3) KSB U03B01IH11a orrpeA91IHTb 

cmm ypoBHSI 288,8 KaB paBHhiM 3/2, •ITO cornacyeTcH c ·pa6oTou
111 1

• 

y po Be H b 235,2 K 9 B. B pa6oTe XpbiHK9BHqa H npJ 8/ norrycKaeTCSI . 

ABa B03MO)I(HbiX CllHIIa AliSI STOI'O ypOBHSI: 3/2, 7/2. no. CpaBH9HIIIO ~ pa6o ... 

Tou/8/ aaaqean:e A
2 

.o.1m KacKana ( 14818 - 86,5) KSB, nonyqeaao~ B· HaiiiHX 

H3MepeHHSIX C M9Hbllleil .OILiH6KOH1 .ll03B01ISI9T BbiCKa3aTbCSI B ll01Ib3Y auaqeHHSI 

crmHa 7/2. PeaynbTaTbi. aaann:aa rrpn:BOASITCII B Ta6n. 2. 

CaeneJIHR o MY1lbTHil01lbHOCT5IX rrepexoAOB1 paapH)I(aiOIUiiX cocTOSiliiiSI 

c saeprneil 8615 n 105,3 KaB, noaBonnnn: HaM rroncqnTaTh napun:anb!Ibie rrepn:o

llhi llOliypacrrana H llpHBeAeii!Ibie BepOSITHOCTH STIIX rre pexoAOBo 

CpaaaenHe aKcrrepnMenTanbHhiX aaaqeaiiii rrapunanb!IhiX rrepnonoB rrony

pacrrana1 noncquTa!IlihiX c yqeToM Koa<jl<jlnuneHTOB aayTpeaaefi Konaepcnn· na 

K-, L -, M -o6onoqKax/ 14/1 rrpoBonnnocb c pacqeTaMu no M olllKOBCKOMY 

C yqeTOM CTaTHCTHqeCKOI'O MHO)I(I!T9JlSio 

3naHH9 KBaHTOBbiX XapaKTeimcTHK ypOBHefi C SHeprneft 86,5 H 105,3 KSB. 
I ' 
' . (cooTBeTCTB9HIIO 5/2 5/2+ /642/t ; 3/2 I 3/2+ /851ft /12/ H xapaKTe-

pHCTHKH OCliOBIIOI'O COCTOSIIIIi51 3/2 3/2- /521/ t /12/) Aa110 B03MO)I(JIOCTb 

npoBecTH cpaaaennH ··c MonenbiO~ Hnnbccoaa n c MonenbiO Hnnbc.cona c yqe

. TO:M CBepxTeKyqeii rrorrpaBKn RK . PeaynbTaTbi aaannaa naH!IhiX, rronyqeHHhiX 

IlpH H3Mepe!IHH BpeMeH )I(H3HH1 rrpeACTBBlieHbl B Ta6n. 3. 

CnenyeT oTMeTHTb1 qTo nyqlllee cornacne · c aKcrrepnMenTanbHhiMII pe

aynbTaTaMH na6niOnaeTcH npn npoaenennn pacqeToB no MonenH · Hnnbccona 

n no.MonenH Hnnbccona.c yqeTOM caepxTeKyqefi nonpaBKH. 

B aaKniOqenne aBTOpbi . Bbipa)l(aiOT. 6naronapnoCTb K.H. fpoMoBy a a HH

. Tepee Kpa6oTe1 · B.H. CTerafinoBy aa noMOIIIb npn H3MepeHHSIX. 
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