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HccneAClBaliCSI cneJtTP JtClHBepcuClHBLIX sneJtTPClllCla, B03HBJt8JOIIliX JIPW paCJiaAe 

BeilTPOBOAe4mJliTBLIX B3ClTCliiOB :Er B Ho JIPB IIONOIIlB {3 -cneJtTJlorpatjla C JIOCTOSIBJILIN. 

OABOpOABLIN NirBBTBhlN noneN B ~orpaljlu'lecKO.I perBCTJl8J[Bell. 

MumeBb. B3 'Ta o!iny'lan&Cb aa CBBXPOIIBKBOTJlOBe Oti'&eABBeHBOrO BJ!CTBT)'Ta uep­

BhlX BCCBeAOB8BBll JIPOTOBaNB C 9Bepruell 660 Msa a Te'leBBe 1,5-2 '18Coa. 3JtCD03BIIBll 

nepaoll ljloTonnacTBBB aa'IBHanaCJo 'lepas 2,5~3 'laca nocne KOlllla o()ny'leBBll. 

PaspemaJOmaa cnoco6BOCTh JIPB!iopa !Shin& ... 0,06%, TO'IBOCTJ. a OJIPe.iteneBBH saeprua 

COCTABHSlna .. 0,05%. 

156 
H3ClTClD :Er 

156 
0 C}'lll9CTBOB8BHK B30TOJI8 :Er C nepBOAON nonypaCDaAa ·r % -12-15 NBB. 

.. .. 11o,ut n .. . 156 .E· B1IepBhl9 uhlBO CK438KO B pauOTA:r. • pyi'Jllt CBeAeBBll Clu B30TOJie r a nBTe-

paTYJie ae !ihlno. 

<l>pul{lla : Er BCCB9AOB4n&Cb BANK B9ClABOltpaTJl00 B K4lK,IU>Iil pa3 B IIony'I&HBhlX 

CII9KTJlOrpaMM8X H8!iBJOA8nBCb nBHBB KOHB&pCBOBHhlX SBeKTJlClBOB C SBepruell E e·-84,08; 

128,80; 129,22; 130,03; 136,00; 137,40; 212,75; 257,50 K9B (Ta!inau 1). HBTeBCHBBOCTb 

fipB BCCB9AOB8BBB 

c TUBMB liCe saeprB!IMll, 

nBBBB 6hlna accne.itoaaBhl 

c aaepraSINB Ey •137,8; 

'T % .< 2-:r. '18CClB. 

Ho - cjlpaKnBB Ba!inJOABJOTCH nBBBB KOHBepcBOBBhlX sne)[TJlonoa 

pacnaAaJOmlleca c nepaoAOM nonypacnaAa T% .. 1' 'lac.· 3TB 
/1 -5/ . 

B pa!iOTa:r. ' 
1 

B IIO BBM HA9HTB$BUBpOB4BLI ·y -nepeXOAhl 
• 156 

266,5; 366,4 KSB, OTBOCSllllBecSI 1t paCII8AY Ho 

B 'Er - ljlp4][JIBB Ba OCBOBe CH9AYJOIIlBX ABBBhlX Bhllll9YK838BBhl9 ltOHB9pCBOBHhl9 
156 

nBBBB npBDHChlaaeN pacnaey Ho • Bee nBBBB KOBBepciloaaux snexTPOBoa, aa6nJOAae-

NLie B .Er -cjJpllltJIHB II JIPBB9AOHHhle 'a Ta6nuJie 1, pacnaAaJOTCSI .C nepiiOAOM nonypaCDBAa 

MeBbme 2-:r. 'IBCOB. 3TOT tjlaKT, a T4][llt9 upiiBeAeBBI>Ie B T8!iHIIJie AaBHhle o() YK83.tli.BBI>IX 

liBBBSIX 'JtOBaepcaoaau:r. aneKTPOBoa, o6aapylKeBBh1x a cneKTPax Er - a Ho -cjJpllltiiBA , 

Be OCT8BHSIJOT COMBeBRSI B TOM, 'ITO 9TH HIIBBB B03BBK810T JIPB paCDBAe OABGrO B TOrCl 

lite B30Tona, T.e.156 Ho • 
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156 
Hc:vuo'laeTCst B03MOlKBOCTb IIpKC)'TCTBIIst ·Ho B Er -<jJpaJoum: B B~e IIpiiNeCK, 

T8Jt Jt8Jt B H8WIIX cnexTporpaMM8X 113 :Er -cpp81tllBH He B86nJOll8IOTCst y •nepeXO.tlhl C &Hep-
155 ' 

rHeA Ey alt6,4; 163 xsB, IIpBHaMeJKamHe It pacna.tt:r Ho ( T% •46 MKH), xopomo 

IIpORBJistlOlllHeCst B cnexTpe Ho -cppaXIOlB. TaxlKe ae Ha6mo.ttaDTCst C8Nhle CHllbHhle niiiDIK 
162 

· ·Y -nepexo,~:~a c saeprBell 80,6; 185,0 xsB, IIJlKHBMeJK8lllKe x B30TOny Ho. 

06o6man nony'leBHhle SJtCnepBMeBTBllbBhle ll8BHhle, MOJICHO CJ:838Tb0 'ITO IIpBC')'TCTBKe 
156 

BO cpp8J:nHB sp6BSI nBBHli J:OHBepCHOHHhiX sneXTpOHOB Ho CB5t38HO C Jl8Cila.ttOM B30T0-

na 
156 

:Er , nepHo.tt nonypacna.tta K:OTOporo MeHbme 2-x '18COB. C ,~:~py.roA CTopoHhl, AIIK­

TellbHOCTb XHMH'IeCKBX onepanHJI IIpH Bhl)leneHHH ·Er -4lpaxnHB ll03BO/UI9T C'IHT8Tb1 'ITO 
156 

nepBOJ:I nonypacna.tta Er He MeHbme 10-15 MHB)'T. 

157 
H30TOIJ Ho 

B CUeJtTpOrpaMMBX, IlOny'leHBblX IIpH HCCIIe):IOBaHHH Ho -<jlpaxnHB1 BCer,na IIpBC)'TCTBy-
157 

JOT K· , L • , M - nBBHH y -nepexo.tta c sHeprBell 326,3 J:SB H30TOna Dy • HliTeH-

CHBBOCTb nBHBB K 326,8 JtSB Jt NOMeHTy Bhl.tlelleHHst Ho -cppal:llHH fihln& npHMepHO B 

40-45 pa3 MeHbme HHTeBCBB_HOcTH STOll JKe nBHHH, K3MepeHBoJI B3 Dy -cppaJtllKllo 

161 
E.n.rp~~rop~oeB· H llll" Ha6niO.nanu .K -nBHHIO ·Y -nepexo.tta 326,8 xsB (H30TOna 

157 ' 157 
Dy ) B Ho -ljlpaxnHH H npe.nnonolKBnB B03MOlKBOCTb nosmneHBst nBIIHB Dy nocne 

157 
pacna.tta HeH3BeCTHoro H30Tona Ho • O.naaxo He HCIUIIO'Ianacb B03MOlKBOCTb nosm.'leHBn 
157 /10 11/ 

Dy H lt81t IlpBMeCB , a B pa60TaX ' fihiiJO AOJta38IIO C)'lll9CTBOB8HHe K30TOil8 
157 

Ho C nepHOAOM nonypacna.tta T % =13 -18 MHB. 

157 
B HamKX onblTaX B03MOlKBOCTb nostBneHHSI Dy 

153 
X8Jt npBMeCH. HCJtniO'Ia&TCSl, TBit 

JtaK B cneJtTporpaMMe He aa6niOAaiOTCn nBHHH Dy ( K -244,6 • K-274 XSB), HH-

TeHCHBHOCTb JtOTOJlhiX (X MOM9BT)' BhiAe/IeBH51 ljlpaXIIJ[B Dy ) B B9CXOllbXO Jl83 fiom.me 
157 

BliTeHCHBHOCTH L·, M -nHHBi y -nepexo.na 326,3 J:SB Dy • 0eBOBhiBanciO na Bhlm&-

cxa3aBaoM1MolKBo CJta3aTb, 'ITO IIpHC)'TCTBHe .H30TOna 157 Dy 1 ,~:~eltCTBHT&/IloH0 1 CBSDBBO 
157 

c pacna,~:~oM H30Tona Ho , nepuo.tt nonypacna,~:~a JtoToporo MeHbme OllHoro 'laca. 

162 
H30Ton Ho 

fipu HCCIJellOBaBHH Ho -cppBitilBH Ba6niO.ttSnHCb BeXOTOphl& nHBHB, nepHOA Ronypacna.tta 

KOTOJlhiX T % = 65 :!:. 5 MH!i ( Ta6nuna 2) • Mhl- IIpBIIllChiBaeN 8TH nH11HB B30TOny 
162 

Ho • 

162 
H30TOII Ho ( T% =67 MHH), nOn)"'eBHhiA B3 pe&ltllBH (a, n }, (d,2n}, (p, n} 

/1 7 8 9/ 
HCC/I&):IOBanCSI B pafiOTaX 1 0 0 

• fio ):laBHhiM STHX pafSOT, y -nepeXO):Ihl C SBeprKeA 

Ey=38,2; 57,7; 80,'8; 185,0; 283,0 JtSB B psm Ap)'rHX nepeXOJlOB IIpHIIBC8Bhl X B30TOn)' 

4 

162 
Ho • llp• aTOM nepexo.nhl e aBeprBeA 80,8 (E2), 185 (E2), 283,0 (E2) 6hiiiB BJ:~&IITH-

. + + + + 
¢BIOlpOB8Bhl xax JtaC:J:a,I:IHhl& nepeXOAhl 6 - 4 --- 2 - 0 nepBOA JlOT_810lOBHOA 

nonochl. 

BhlnO ycTaBOBneao, 'ITO y -nepexo,~:~hl c sReprBel 38,2 X&B, 67,7 xsB B03BllJtaiOT np• 

pacna.tte H3oMepaoro ypoBIIll, nepHOA nonypacna.tta JtOToporo pa»ell 67 MHB H HBXOJlHTC51 
. 162 

aa " 90 JtSB Bhlme, 'IBM OCHOBHoe COCTOsume Ho ( T% •11,8 MKH). 

162 
B HamHX cneKTporpaMMax aa6nJOJlaDTCll nHHHB caMhiX CK/IbHhiX nepexo.no» Ho • 

fiOJI)''l9BHhl9 .llaHHhle 06 8BeprKliX0 OTBOCHTe/IbHhiX BHTeHCHBHOCTliX JtOHB&JlCHOBHhiX 3/I&XTpo-
162 /1 7 8 9/ 

HOB Ho B OCHOBIIOM COBila.tt&IOT C· )laHHhiMH pafiOT 1 0 0 
• 

TaxHN o6paaON,yCTallaBnBnaeTCll, 'lTO npB o6ny'leBHH Ta IIpOTOHaMH c slleprBeA 
162 

660 MsB .o6pa3yeTCll 1130TOn Ito • 

ABTOphl 6naro.napHhl XBMHXBM paAHoXBMH'Iecxoro OT.ttena OH.HH. 3a Bh1Jlenea11e pa.ttuoax­

THBBhl X H30TOilOB ro/IbMH51 H sp6HSio 
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TaUnna I 
3aeprltlt H OTROCBTe.U.RHe IIRT9RCHBROCTII ltORB9pCKORRI:VC 3JI9ETPOROB, BCnycz:aewx 

npll pacna,~~;e 156 
Ho ~~-- 156 

Gy ' 11 aad.aJJ,Jtaelllix B Ho- It Er ~PBJtitBK 

l{aRRHe K3 Ho -«flPB.ltliKB l{aRRHe ll3 Er -«flpa!tlUllt 

E 
0
Jt3B 

I. 84,02 
2. I28,72 
3. I29,I7 
4. 130,00 
5. I35,74 
6. 135,95 
7. 136,IO 
a. I37,3B 
9. 2I2,70 

IO. 257,45 

u 
DD 

I. 
2. 
3. 
4. 
5. 

Ey 

II,Jt9RTHtPo 

K -137,80 
, L 1 -137,76 

L 11 -137,75 
L

111
-137,79 

M -137,78 
M -137,80 
M -I37,79 
N -I37,79 
K -266,5 
L1 -266,5 

Oraoczr. 
liRreac. 

613 
IO 

I65 
I45 

88 

I6 
mer> 
I2 

E 00K3B 

84,08 
I28,80 
I29,22 
I30,03 
135,75 
136,00 
I36,I2 
I37,40 
2I2,75 
257,50 

TadJntga 2 

.Ey 

lt,Jt9RTIIItP• 

K -I37,85 
L1 -I37,84 
L

11
-137,80 

r.,,r137,82 
M -137,79 
M -I37,80 
M -I37,8I 
N -137,8I 
K -266,55 
L 1-266,5 

0TROCIIIT. 
Jtareac. 

508,0 
CJIOZ. 
I77,0 
!60,0 

84,8 

c.11ad< 
IW' 
C.llado 

3aepriiiB Ill OTROCHT9JILRR9 llRT9RCitBROCTIII EOHBepCIIORRI:VC 
3JieKrpoaou, zcnycxaeKHX npa paCD8Ae 162

ao 

E.y1E3B 0TROCHT9.1LRR9 BRT9HCIIIBROCTII 
K L, Ln LDI :EM N 

38,38 - C.llado 
59,03 - c.11ad. 
80,67 CJiad.) - CJIOJ:o 56,5 CJIOlro 

185,00. mer CJIOJ:. 17 I:3 9 cmd. 
283,00 9 

x) - HBreacBBBOCTL aroH nBIIIB np•aara sa IOO e.~txBKn, 
CJIOlro - CJIOZBHH t 

CJiad. - CJiadHH. 


