
~ jV/ , li 
;i- 13 

OE'bEJlYfHEHHbl~ 
YfHCTYfTYT 
HJlEPHbiX · 

YiCCllEJlOBAHYfH 

Jly6Ha 

! 

I 
I 

- ~ 

,Q/~-14-

P-2235 

A.A. A6AyMamntOB, A.A. A6.rzypaaaxoB, C.B. Bypu6aeB, 
K.R. rpoMO», H.A. ne6eAeB 

HOBbiE JlAHHblE 0 PACnAllE Ce 
135 

t96$ 



P-2235 

A.A. A6AyM41IHJtOB, A.A. A6Aypa3aJtos, C.B. Bypa6ae8 , 

K.H.fpoMoB, H.A.ne6eAeB 

HOBbiE .nAHHbiE 0 
135 

PACnA.nE Ce 

Hanpasneao s ~~aan 'HAepaaa ¢aaa~ta' 



CneJ[Tp Jtoaaepcao&H!>IX a neJ[TpOHoB, B 03HU&IOIUHX np• pacnll.!le p aJtiOAXTIIBHOro 
135 

H30TOR8 Ce (17 ... ac), H3)"18JlCH npH UOMOIUII {3 -CD9X:Tporpa.pa C DOCTOHJIHLIM M&r-

/1/ 
HHTHblM noneM 

HccnenoaaaBIO cneJtTpa J[OHBepcBOHHLIX aneJtTpOHOB aaOTOna ce 135 

/2-7/ 
H9CX:0Jlb)[0 pa60T • npa 9 TOM 06Hapy lKeHO 6onee 20 ·y - nepeXO,IIOB. 

HaMepe&bl ·y - •y -COBR8.119HHH M9lK.IIY La
l35 

y -nepexonaMR 

e - e -COBR8ll9HIIH M9lK.IIY IIHHHHMH J[01lB9pcKOHHLIX 
1611 

9Jl9J[TpOHOB • • B 
135 135 

naraeTCH cxeMa pacnua Ce ~ La 

UOCBJU!l9HO 

/5,13/ H 

" /5/ pauOTe npe !l-

B H8lllHX accneAOB&HHHX acnOJUo30BaHa <jlpaJtnRB nepBB. PaABO&JtTHBHbill H30'l'on 
13 5 

Ce (aMecTe c npyrBMII aaOTonaMH nepaa) o6paaoaanca npB ol'in)"'eHBR MeTa nnx ... e-

CKOrO TKHT&na, OX:BCH 9p6BH B rll.!lOfiBBBH RpOTOHKMH C 9HeprHell 660 MaB H8 CBHXp~ 

IIHKROTpOHe. 06ny'I9HH9 M8T9pH8Jl8 MJilll9HH npOTOH8MR B yCKOpHTene llJlBROCb O!'ib!'IKO 

2-4 '18C8. nocne o6ny'I9HIIH MHlll9HH nepR9B8H <jlp&JtiiBH Bhlll9RHn8Cb XpOM8TOrpa<jlR'I9CKRM 

/ 8/ 
nyTeM 

npH HCCJl9llOB8HHH nepH9BOll <jlpaKnHH HCROnb30B8ROCb llB8 HCTO'IHHK&. 

CneKTp KonaepcHOHHhlX aneJ[Tpoaoa accnenoaanca B o 6 nacTB aaeprai OT 20 no 

800 K9 B. Paapelll&IOIU&SI cnoco6aocTb npa6opa 6bll!8 

npOBOllHJl8Cb no H3B9CTHblM ltOHBe pCIIOHHLIM JlBHIIHM 

~ 0101%. 
16':1 

Yb B 

rpanyBpOBK8 DO 9HeprRHN 

Ho 
160 

, nna JtOTOph!X 

/ 10 11/ 
a aepraa nepexonoa H3MepeHhl c 6oRbmoll TO'IHOCTbiO ( ~ 0,02%) a pa60Tax ' • Ta&RM 

o6paaoM nocTpoeaaaa rpuyapoBO'IK&H JtpRB&H o6ecneqaaana onpeneneaae aaepraa xoaaep

caoaablx 9 Jl9XTpOHOB C norpell!HOCTblO fi)"'llle '19M 0,1 %. JlnR H9J[OTOpb1X RRH.IIll TO'IHOCTb 

a onpeneneKRB aaeprHB cocTaanRna 0,05%. 3aeprxa PRA8 nepexonoa o'leHb xopoll!o coana

naiOT c naaKblMR H.ct>. Y'leBaTJtaaa a np/
121 

0THOCRTeRbHble HHT9RCHBHOCTH KOHBepCHOHHblX RHKIIll onpeneneRbl ITO IIJlOTROCTH 

/9/ 
no'lepae&IISI 

135 
3xcnepaMeHT&IlbHbie peaynhT&Thl accnenoaaaag cnexTpa KOHaepcaoHHhiX anexTpoaoa 

Ce npencTI!IaneHhl a Ta6nane 1. B IIORb3y Toro, 'ITO nHRBH, npaaeAeHRbie B sToll Ta6nv-
135 

ne, aoanaxaiOT npB pacna.ne Ce MOJKHO npaaecTH cneeyiOIUHe apryMeHTbl: 

3 



1. OneHJta nepKona nonypacnaAa KOBaepcao&JihlX IIBBKII no y6waamuo ax BBTeacHaso

CTR B 110Cli9AOB8T9llbHO 9ICIIOBHpOB8RRb!X $OTOllli8CTHBK4X B COUOCT8Bn9B118 COBOIYIIBWX 

9ICUepHM9BTaJibBb!X ll811Bb1X, UOIIY'19HBb!X DpB BCCII9.0.0B8DB Dp91I4paTOB nepH>I, C A8BHhlh01
0 

BM910lllHMKC>I B nHTepaType, ll03BOIIH1111 B8M R8.0.9JKBO Bb!.O.&JIB-n. IIHRBII KOHB9pcHOJIBhiX 9119I-
135 

TpOJioa , DpHIIB.l111eJKam8e Ce 

2. 3apAA >I.D.PB, B IOTOpOM llpOBCXOJU<T ·y -nepexo.n, oupeAenes no pa380CTK 9Hep-

rHH . KOH~epcHonawx nHHHA K L I • L 111 M 

B nawHx onwTax o6sapyJKea 21 y -nepeXO.!l, 83 HBX y -nepexo.o.hl c 9Hepraell 

86,80 I9Bl 146,0 1<9Bl 200,7 I9B 8 267,5 
0
mlii>IIOTCH 80BhiMilo 

CpaaHBBB!I OTHOIUGBJI!I OTHOCHT9JibJil>IX IIBTeiiCBBIIOCTell IOllBepcHOIIHb!X K L , L, 
I II 

L 111 - RBIIHII C T90p9TH'I9CKHMB OTBOW9KHKMB K09¢$HIIB9BTOB B&yTp911Rell XOBB9pCIIH .1111>1 

pa3BhiX M)'llbTHnonell onpe.!leneBw M)'JibTHnom.aocTII y -nepexo.o.oa c 911eprHSIMB: 86,80; 

88,60; 118,00; 119,45; 206,4; 265,4 H 300,0 X9B (eM. Ta6n. 2 ). KaK BHJlBO 83 Ta6nHllw, 

MyllbTHll0llbBOCT8 y -nepeXO.!lOB 88,60 I9B, 118,00 K9B H 119,45 ISB ~1 C H93HB'IHTGJib-

Roll npHMGCbJO E2; cnenoaaTem.ao, HCltliJO'<a&TCK MYJibTHIIOJibliOCTb E1, 'ITO H n onycxanocb 
/5/ 

a pa60Te y -nepexo.o. 86,80 xaa CMemaanoro THna E2 + ~1, y -nepexOJlhl c 9Hep-

rHeA 206,4 X9B H 265,4 KSB IIMGIOT MYllbTHnonbaocTb M 1, a y -nepeXOJl 300,0 I9B T11na E2. 

y 

Jl8 

Ha ocsoaaHHH 9Heprull 

Y-coanaaeHHII 
15•131 a 

135 135 
Ce ~La 

Y -nepexo)loa, npaae.o.esawx a Ta6nxue 1 H a pa6oTe 141, 

e -- e -- COBII8Jl9RII/
6

•
71 

MOli<BO COCTBBBTb CX9My pacna-

npH COCT8Bli9HHH CX9Mbl pBCllBJlB Mbl Y'<HTb!BB9M CliGJlYIOlllee: 

1. 3aepreTH'IeCKHll 6anaHc. 

3HeprHH y -nepeXOJlOB H3MepSIJI8Cb C TO'IROCTbiO IIY'<In911 '19M 0,1 %. noaTOMy Cpaa-

BliBBH 9BeprHH llpHMb!X B KBCKBJlBb!X nepexonoa , MOlKHO yCTBHOBHTb Cli9JlYIOIIlH9 ypoBBB: 

119,5; 206 ,4 ; 265,4; 300,0; 783,3; 871,8 a 1171,0 J<9B (Ta6n. 3) . 

2. Y - y - COBII8Jl9HHH • 

/5 13/ 135 
B pa6oTax ' H3Mepeaw ·Y - ·y - coana.o. eHBll MeJKny y -nepexo)laMH La 

B B811.0.9Hbl C OBIIBJl9HBH M9lKJlY nepeXOJlBMB C 9HeprHsrMH: 265-515; 265-602; 265-901; 

300-569 BilK 570,5; 300-865 K9/
51 

B 86-(621 +665); 120-(621 +665) ; 206-(572+576+606 + 

+621); 206 (621+665); 206-(964+983); 265-(572+576+606+621); 265-(783+809·+827); 

265-(871+905) 1131• 

3. e - e - COBII8Jl9HHH • 

/6,7/ 
Y'leBBTKHBb!M H Jlp. 06Hapy lKeBbl C0Bli8.0.9HHH M9lK.O.Y IIHBH>IMH KOHBepCHOHHb!X 

4 



T a 6 J1 !II B a 1 

3aeprn Y -nepeXO,li;OB B OTHOCHTe~LBHe !IIHTeKC!IIBHOCTH KOBBepCKOKHHX 
3Jle1tTpOKOB Ce 

135 

0THOCHTeJlLKHe BKTeHCHBKOCTlll My.ll:DTH-
E y , lt3B 

K 
llOJlLHOCTL 

' 
L 1 L" L 11 1 M N 

86,80 38 C~OZli. 2,0 2,0 cna6. E2 + Ml , 
88,60 47,0 5,3 < 0,5 < O,I CJiaO. M1 

118,00 10, 6 1,3 <0,13 M1 

Il9,45 34,0 4,0 - 0,35 -0,2 1,0 CJiaO. Ml+E2 

!32,8 2,0 c~a6. 

146,0 - 0,5 

200,7 - 0,4 

206,4 40,0 5 ox> 
' 

< o, 1 1,3 - 0,5 M1 

265,4 100 IS ox> 
' 

(. o, 3 3,8 I,O M1 

267,5 1,8 

300,0 36,0 6,0x) 1,5 2,2 1,2 E2 

379,6 1,7 

! 387,5 0,7 

397,8 0,6 
I 483,4 I,3 

517,7 7,0 -1 ox; 
' 

572,0 4,5 1 sxJ 
' 

576,8 2,3 

606,3 7, 0 -1,0x) 

665, 4 - 1, 0 

783,3 2,3 

828, 0 -1,1 

X) YKa3aRH HHTeRC!IIBHOCTH CYMIIH L + L • 
1 11 
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I 61 
sneii:TpOBOB ( L + M) 88-( K, L + M ) 120 Jt9B a K 206,4 - ( K, L+ M ) 576; K 206,4 -

( K, L+ M ) 665 Jt3BI7 I . 

Ha ocHoBe 9THX A&BIIbiX MOlKBO C"'aT&Tb yCT&IIOMelllll>IMK BoaiSyJKAeallble ypoBn 

c aaeprKIIMit 119,5; 206,4; 265,4; 300,0; 783,3; 871,8 11 1171,0 JtSB (cM.pac. 1). 

135 135 
Cm1a a 'leTHOC'n> ocaoBaoro cocTOIDlll!l La , IUI.Jt 9TO cne,~~yeT K3 pacna.na La 

B Ba 
135 

, ncrBHIIIIMOMY, 5 12+. 'leT&ocn. ypoaaell c saepraSIMJI 119 ,5 ass, 206,4 JtaB, 

265,4 Jt9B II 300,0 lt9B DOJIOlKIITenbll&. 3TOT BbiBOJI cnenyeT 113 9JtCDepaM9BTBJlhBO Ollpe

JIQJI9HHbiX MY.IIbTHnom.aocTell Y -nepexonos, IIIIYIIlKX c BTIIX ypoBaell. BoaMo:lKJible 3Ba'le

HIISI CDIIHOB 3TIIX ypOBH911 YJt838Hbl Ha CXQMQ pllC. 1. O!(eiiJta 68X&HC8 BHTeiiCBBIIOCTell 

y -nepexonoB B cxeMe pac. 1 nol<&3biB&eT, 'ITO ypoBD c aaeprll!IMII 783,3 xes, 871,8 JtaB 

II 1171,0 lt9B TBJtlKQ BMQIOT UGnOlKBT9nbHYIO 'l9THOCTb, T&Jt ltAX IIIITEIHCIIBHOCTio PSIIIH •Y -

D9p9XO)IOB C 3TIIX ypOBKell B& 1111~9 ypOBB., Bbi"'IICJI9a&Ye DO HBTEIBCBBBOCT• JtOBBepca

OHHbiX nHHBil np11 npennonoJKeaall uym.TKnom.socTa E1 1 oaa3biB8eTCSI OOnbllle HKTeacaBscr 

CTII nepeXO)IOB, HJIYIIlBX C BH~X ypOBsell. 

ABTOpbl Bblp&lK&IOT CBOIO 6naronapaocTb H.<ll. Y'leBaTxaay 3& n oneaable oiScylKJieHHSI • 

npenOCTHBJ19Bil8 pe3ynbT8TOB CBOHX IICCJIQ)IOB&Billl 110 onyiSnJtxOBaJIHK. 

JlaTepaTypa 
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Pyxoallcb noc7yn11na B 113Jl&Tem.c•a ll OTnen 
23 IIIOBSI 1965 r<. 

8 



117ZO 

87~8 

78:{3 

-

300,0 
2654 

-
1 

206,4 
119,5 

0 

- T "' ~ 1(1 

--"'! 
~~ 

0 

lo ~ g 0 
~ lo .., 

\"0 -

lo 
oo' 
00 

i 

00 
10 
" It) 

" " II) 
...... 

...) .... 
~ ~ () 
:!3 liCj \"0 
~ " 
• 

.., 

.. 
~ . .... 

~ 

il:' ~ 
.., :;: 
~ ~ -
... ~: 

1 

L IJS 
s1 a74 

..., 
" uo .., 

r 

1 

~ 

"i 
lo 
lo 

...., 
10 
() 
lo 

~ 

~ 
00 

1 

1 

P H c . I. C xeMa pac nalla Ce 13S . 

~ 
lr; 
() 
0) 

1 

() 

~ 
lo 
0.. 

C 135 
sB e 

7;, = f 71fac n 
77 

..3 -+ 
/ Jf /f )i )}) )} 71 -

• 

- + 

~ 
-..: 
" ~ 
-
-

. 

t--

-
-

+ 

+ 

('h~ % + ) 
(% + §/_ • ~ . ) 

• /2 ' 'l. 

(% .. , % •. 0+) 

(% ·. % •. ~ +) 

2 

'-'7/~ 
§_ + 

2 


