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I, 8 a e a e a n e 

... 
l130TOU Eu nayqancg HeCKOnbKHMH aBTOpaMH. naTepaTypy no 3TOMy BOnpocy npa-

Mepao ao 1961 r. MOlKHo aaiiTH B KHnre lllKenenosa n ap/ 11• 11aoTon 6&m naeaTa<!>nnnpo-

saa, H3Mepea ero nepaoa nonypacnaaa (5,6 + 0,3 a), Y -cneKTp, n03HTpOHHbll! cneKTp 

II cneKTp KOHBepCHOHHbiX 3n8KTpOHOB, 

8 pa6oTax AneKcanaposa a ap.
121 

aayqea 6onee 

8 pa6oTe
131 

Eu 
146 

aeTan&ao Y -cneKTp, H3M8p9Hbl 
sneps&te y y coana.a.eHHR. nony'lancH B 'IHCTOM &aae nyTeM 

o6ny'leHHH Sm
1 

H a -ny'laMH H paaaenenHH Ha Macc-cenapaTOpe, llnH nepaoaa nonypacnaaa 

no~yqeao ana'lenlje 5,9 ! 0,1 a. 

... ... /4/ 
n epBaH cxeMa pacnaaa Eu .. Sm 6&ma npeanoJKeaa AnTOHbesoi! H ap. AneK-

canapoB n ap/
21 

npeanoJKHnn ana sapaaaTa cxeM&I pacnaaa. 8 Knnre llJKenenosa " ap/ II ... 
npnsoaHTCH TaKlKe asa sapnanTa, KOTOP&te o6o5maiOT HMeswnecH cseaeHHH o pacnaae Eu 

PaanornacHH no cxeMe pacnaaa 3Toro naoTona, ero cpaBHHTen&ao aecnolKH&Ill y 

CIIeKTp R HOBBR B03MO*HOCTb IIOnyqHTb ero B qHCTOM BH.ll8 caenanH ero •xopOWHM 0609KTO M 

ltn .R y -CII9KTpoMeTpHqecKBX HCCn8ll.OB8HHA: 1 IIpOB8ll,8HHblX BII8pBbl8 H8 ttHCTOM HCTO'tJ:HH

Ke, Peayn&TaT&I aTOll pa6oT&I 6&tnH npeacTannea&t a a cosemaaan B lly6ae151• TaM JKe no-

HBHnHcb eme ase pa6oT&I no H3y'!eHniO Eu 146 
: no Jt3MepeaniO TO'IHbiX 

16/ 171 
pexoaos n no onpeaenean10 paaseTaneanH noanTpoaaoro pacnaaa 

aaeprnn y- ne-

llaHHbl8 0 HOBbiX 

KOHBepCHOHIIblX nHHHHX MOJKHO HafiTH B aHccepTalli!H )!(eneaa/B/, 

2. 11cTO'IHHK n annapaTypa 

11ayqeaniO Eu 
146 

Mewan rnaBHbiM o6paaoM Eu ... c 6nn3KRM nepnoaoM nonypacna

aa (4 ,4 a). HaM npeacTaannac& B03MOlKHOCTb no.~y'IRTb 3TOT H30Ton a 'IHCTOM snae npn 
149 

a -pacnaae Tb (4,1'1), KOTop&tl! B 10% cnyqaea npeTepnesaeT a -pacnaa, Y 

apyrnx 1130TOnOB Tep6HH 3TOT npOilBHT HHJKe Ha HBCKOnbKO nopHaKOB, 

nocne o6ny'leHHH TaHTanoaol! MHWeHH npOTOHaMH C 3Heprnell 660 ~38 Ha CHHXpOUHK

noTpone 011.Hl1 <!>paKUHH Tep6HH B&IaenHnac& paa~<oxnMH'IecKnM MeToaoM, Yepea 10 qacoa 

H3 3TOl! <!>paKilHH BbiaenstnCH esponn:Jl: anH 6onbWHHCTBa OnbtTOB - XpoMaTorpa<!>H'IBCKHM Me-

TOJlOM, 8 .llnH llBYX C8pHff R3M8p8HHR, B USnHX .a.OCTH>K8HHH H8H60nbW8fi "'HCTOTbi
1 

- M8TO

ll0M ueMenTallHH aMan&raMol! naTpHH, 8peMH 10 'tacos 6&mo onTHMan&HbiM anH nony'leHnH ... 
Han6onhwero KonnqecTea Eu H HaHM8HbUlero KOnH'I8CTBa apyrHX H30TOnOB eaponHH, 
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3arp H3He HHH 3 THMH H30TOII8MH .UOn>KHbi 5biTb He3H81:JHTenbHbiMH, TSK K8K BCe nenoqKH 

Tb-+ Gd -+ Eu 3 8K8HttHB810T CH CTa6HnbHbiMH H30T OIT8MH , KpoMe H30TOIIOB c M8CCOBhiMH 
1<7 

'<HcnaMH A = 147, 148 H 149, Tb c nepnonoM nonypacnana 25 MHH non>KeH 6bin yc -

neTb pacnacTbcsr . Gd I <a HMeeT nepuon nonypacnan a !30 neT, Gd
1 !8 

nony'<BIOIIIHtlcsr H3 To-
1-49 148 149 

ro >Ke Tb 
7 

- 9.3 nHsr ~ n no :non npH'IHHe Eu H Eu 6yneT o'<eHb Mano. 

fln H HCCn9.UOB8HHfl H8MH IlpHM€HRllCSI CUHHTHllnHUHOHHbiA' y -cneKTpoMeTp coenane-

nun. B Ka'!eCTBe neTeKTopoe Hcnonh3oeanuc b KpHcTannhi Na J Tf ) 40 :X 40 MM C 

cjloTOYMHO>KnTenHMH RCA 6810-A, BKniO'!eHHbiMH B o6 bt '<HYIO 6btCTpo-MennenHyiO c:xeMy coena-

nenHI1 C pa3pelll810IUI!M BpeMeHeM 2r = J'0 - 8 
CeK, H 128 - K8H8!!bHbii1 BMnnHTYllHbll! 8H8-

!!H38TOp THna y -5-2 - R ( eenrepcKoro npOH3BOllCTB8). neTeKTOpbl pacnono>K9Hbl HB yc -
&0 

T8110BK9 ltnll ll3Mep9HHS! yrnOBblJ< KOppenllUHJ1, KOTOpasr 6bl !18 npoeepeHa H8 Co • 

3, 3KcnepHM9HTBnbHbl9 pe3y!!bT8Tbl 

nep!!0/1 61 In II3MepeH no HHTerpanbHOMY C'I9Ty: OH p8BHSI9TC S! 6,0 ~ 0,2 n . npsrMOl! 

y - cneKTP noKa3aH Ha puc. l H 2. Peaynh TBTbl o6pa6oTKH rpacjluqecKnM paano>KeHHeM 

H9CKOllbKHX crreK T pOB Jf3 p83lllf'-1HbiX cepHil H3MepeHHf\ BH.llHbl H3 T 86n JIUbl 1. l..J HCTOT8 npena -

paTa npoeepsrnacb no oniiHBKOBOMY nepnony nonypacnana ecex '<BCTe l! cneKTpa nyTeM cpae

HeHHH npenapaTa, nonyl.JeHHOro o6bt1.JHOii xpoMaTorparfmeA, c o q eHb "'HCTbiM npenaTaT oM , no

nyt:teHHbt.M npn noMomn MeTo.na neMeHT8UHH aManbraMot\ HaTpJ.ut. B xaqecTae unniOcTpanHH 

HB pi!C , 3 - 6 TTOK838Hbl H9KOTO pbl9 1!3 CU9KTpOB y _ ,y coenaneHH J1 . B .neJiCTBHTen b HOC TH 

H8 11IH peaynhT8Tbl nonytt8llHCb nyTeM ycpe.nHeHHH ITO H€CKOllbKHM cepHHM Jf3MepeHHfi . npH 

06pa50TKe D8HHbiX flO COBITB.Oe HHH M BBO!lHllHCb nonpaBKU H8 neHCTHHHbl9 COBITB.UeHHst H3 - 38 

IIOII8.ll8JOLHero B OKHO O!lHOK8H8llhHOrO .llHCKpHMifH8 T Op8 KOMITTOHOBCKOrO pacnpeneneHHH OT 

nHKOB BbiClllHJ< 3Heprnl1 . B cnyqae coenaneHHll c nHKB M>I Ill H 191 K 3B 6bt na B03MO>KHOCTb 

HCKlll0'4:eHIHl HeHCTHHHbiX Conna,aeHJ.t:tf YK838HHOrO THITB. Vf3MepeHHR COBil8.!leHJft'r C 111 H 

19 1 K3B 6btnH c.nenBHbl C ITO!l XOJlRJUHMit CBHHUOB biMH QlHnbTp8MH H 6e3 HHX , H p83HOCTb COOT-

B9TCTBYJ0lllHX CITeKT pOB 08B8Jl8 cneKTp HCTHHHbiX COBnaaeHH f:t . P eaynhT8Tbt H3MepeHHA COB

rT (lJl€H H ti: oGo6meH bl B T86 l1HUY 2. 

B pe3ynbTaTe nccnenoeaHH!l ycTaHoeneHbi HOBble coenaneHHsr: 19 1 - 542, 893 K 3B ; 

! 660 - 338 K 3B, yC TBHOBneHO TBK>Ke , 'ITO HeT COBnaneH>tfi 542 - 54 2, 653 , 1660, 1880 K3Bi 

]Jl-653 K 3Bi 2000 K3B - CO BC9MH H3B9CTIILIMH nepeJ<Oll8MH, BK!!IO'I8S! H ]9] K3B, 0'19Hb 

cna6bte coenanenHsr Ha npenene B03MO)!(HOCTeA MeTOll>IKH , TBK>te,KaK coenaneHitR 1660-338 K3B, 

npoaepHnucb li3Me J1eBHeM H no.nc "fe T oM cnyqa nHbt X coana.neH H n H H3MepeHneM npH pa3HOii 

HHTeHCHBHOC TH HCT01fHHK8 H8 JlDYX paCC TOHHHSIX C pa3nH1:fHbiMH 3Kp8H8MH Me>K.ny C 1.feTtJ.HK8-

rvuf , p8CTIOJlO.>t<eHHblMH OO!l yrnOM 90° OTHOCH T enbHO .npyr .llpyra, .OllH HCKllJ01.fe HJHI B03MO>K-

J-I OC Tlf llO>KHbl X COBOB.lle H Hil . 
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LlaHHbte no coana.o.eHHRM .o.nsr 6onee Toqaoro ycTaaoaneHHH nono>KeHHH nepexo.ooa a cxeMe 

ypoBHeA 00,9HHB8nHCb T8K>K9 KOnH'tJ9CTB9HHbiM o6p830M - KBK OTHO!lleHH9 1.JHCnB COBI18.0810lilHX 

HMIIYIIbCOB COOTB9TCTBY!Otnero IIHXB .. 'lHCIIY HMIIYIIbCOB B OKH9 OAHOK B HBIIbHOro 8H8/IH38TOpa. 

YriiOBbl9 KOpp911!11lHH M9lK.llY KBCKBABMH 8B3- 653 K3B 0 893-542 K 3 B, 893-(542)-191 K3B 

H 893-(542) -Ill K3B H3M9p!111HCb OAHOBp9M9HHO Ha MHOrOKBIIB/lbHOM BH8/IH38TOpe. 3TO AB -

BBnO B03MO>KHOCTb yqHTbiB8Tb BKna.c. KOMnTOHOBCKOrO pacnpeneneHHH OT OHK OB B bJ C W HX 

3HeprHi\, I13MepeHH9 .nenanOCb He38BHCHMO OT Toro, 'liTO H9KOTOpb19 H3 3 THX ne p eXO.C.OB He 

HMeiOT o6mero npoMe>KyTO'!Horo ypoBH!I c nepexoAOM 893 K 3 B. llenanc11 p1111 n peaaapHTenb-

HbiX 3KCnepBM9HTOB npH p83nHqHbiX p8CCTOHHHHX KpHCTBnn-JJCTO'tJHHK C 3Kp8H8MH H 6 e3 HHX . 

11a-.aa paanH'IHbiX npnqna, castaaHHbiX c aeo6xo.O.HMOCTbJO nenaTb 6 onbm H e non p aBKH a o5-

nacTH MBnbiX 3HeprH ti: H3-38 6onb WOrO KOMITTOHOBCKOrO pacnpe.neneHHH H o 6 p8THOrO pac

C9!1HH!10 TO'IHbl9 p93YIIbT8Tbl MOlKHO 6bi/IO IIOIIY'IHTb TO/IbKO 111111 KOppen!IUHH 653-893 K 3 B H 

OpH9HTHpOBO'IIIbl9 -A/Ill KOppeii!IUHH 542-893 K3B ( H3-38 Apyro rO M91f1810Ulero 3<jl<j19KTB , CBS!-

38HHOrO C HB nH1.JH9M no6nH30CTH OT 542 K3B 8HHHrHnHnHORHb1X y -K BBHTOB). Pe3ynbTaTbl 

All!! nepaoA KOpp911!1UHH npBB9A9Hbl B T86/IHU9 3 BM9CT9 C T90p9TH'I9CKHMH 3H8'19HH!IMH All!! 

H9CKO/IbKHX B8pH81tTOB, Bbi60p KOTOpb!X 06Cy>KA89TC!I HH>Ke. fl1111 KBCKB AB 542-892 K3B IIOIIy

'IH/IOCb A 0 • -0,046 6e3 B03MO>KHOCTH oneHKH own6KH H3-3a ynoM smyToro Mewaromero 

3<jxjlexTa. 

4. 06Cy}f<AeHne p e3yllbTB T O B 

Ha pHc, 7 noKaaaa npennarae M bl it Ha M H a apHa HT c x e M bl pncnann , KOT o p bt A no cooeH 

OCHOBHOI! CTpyKType 6nH30K KO BTOpOMy 1<3 BBpiiBHTOB, npn aeaeHH bi X B /l / ' HO n••eeT cym e -
x/ 

CTnenab te .o.ononHeHIHl, OcaoBHbi M a a am eM aapHaHTe HBnHeTc sr To, 4 T O n e T ypo aHeA 

1004 H 1140 K3B , cymecTBYIOWHX B nepaoM H3 a apnaHToa
1 11

, n e cTb y p oBHn 1435 n 

1547 K3B0 CY III9CTBYIOWH9 BO BTOpOM. n e p e XOIILI 542, 653 H 766 K 3B II MeiOT 0 611tH :1 ypOBellb 

c nepexoaoM 893 K3B, 'ITO npoTHBope'IHT HeKOTOpblM c y m ecT BYIOW HM rnnoTe3a M, a nepexoa Ill K 3 B 

CTBBHTC!I TBK, 'ITO o6pa3y9TC!I C lleAy!OtnHI! K8CKBA: JIJ-542-893 K3B. nepexol! 338 K 3 B <jlHKCHpyeT-

/2/ 
c11 no coanaAeHH!IM c 1660 K3B. TonbKO B pa6oTe c oo6InaeTcH o nepexoa e >< y poaHe 2191 K 3 B. 

J13 HBUIHX ABHHbiX ypOB9Hb 2J9J K3B C'IHT8 9TCSI H9A OK838HH blM 113 - 38 OTC Y TCTBII!I 11p!IMOrO nepe

XO.ll81 8 TBK>Ke R3-38 OTCYTCTBHH nepeXOllOB 191 H 520 K 3 B1 H .O y U-l HX C H e ro , no .llBHHbiM C 0Bfl8.0.9 -

HHI! C nepeXOABMH 1660 H 2000 K3B. Ha OCHOBBHHH A 8HH biX 11 0 COB11 811 9l!I!!IM BBOII IITCSI HOBbli\ 

ypOB9Hb 1626 K3B, OTKYAB HA 9T Y - n e peXOII 191 K 3 B HB ypOB9Hb 1435 K3B. 3TOT )1(9 

ypoaeHb MO>KHO CBSJ38Tb c H3BeCTHbiM yposHeM 2000 K3B q e pea y - n epexoa 372 K 3 B. 

x/ 161 
3neC b ff)enyeT 38M9THTb, 4TO .08HHhle pa60Tbl no T0411 b!M 113MC pQ HHHM 3 !1 e prn:tt 

(KBK H LlBHHble / ) He fl03B01IHJOT yT04HHTb flOIIO}f{eHHe ypOBHet\ c~y~l>J pa c n n aa, T OK KBK 

OHH COrllaCyJOTCR, B '18CTHOCTH 1 C JlDYMSI H3B9CTHbiMH D8pH8HT8MH 1 4TO H OTMe ttanOCb 

B CBOe Bp9M!I 8BTOp8MH TOll >K9 pa60Thl (cM.f6/). 
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HaH6onee cywecTBeHHb!e H3MeHeHH!I !IOKB3b!BB!OTC!I cneayiOlllHM o6pa30M, nepexoa 

653 K8B He MO~eT H!ITH C ypOBH!I 1660 K8B, TBK KBK OH 3HB'IHTBllbHO CHllbHee, 'leM nepeXOA 

111 K8B, qepe3 KOTOpb!l! OH AOn~eH llpOl!TH, B !13-38 OTCyTCTBH!I COB!IBABHH!! C 111 K3B. ne-

pexon 542 KaB,HllH rro xpn fi Hel! Mepe OOllhlllB!I AOll!l era HHTBHCHBHOCTH (eCllH rrpeunollo-

~HTb ABO!!HOI! !IRK), !IO ABHHb!M COB!IBABRHI! C 1660 K3B, He MO~eT HATH HB ypOBBRb 1660KaB, 

/2/ 
KBK YKB3hlBBllOCb B , H HB ypoaeHb 1880 K3B !13-38 OTCYTCTBH!I COB!lBAeHHl! 542 - 1880KaB. 

no ABHHb!M COBllBABHHl! OOllblliB!I UOll!l KBBHTOB 111 K3B COB!IBAB9T C 542 K3B, HO TOllbKO 

HeOOllbWOl! rrpoueHT KBBHTOB 542 K3B COB!lanaeT C lllKaB, noaTOMY HY~HO !IpH -

H!!Tb llOll0~9HHe nepeXOAB 111 K8B TBKHM, 'JTOObl 00p830Bb!BBllC!I KBCKBA 111-542-893 K3B, 

TollbKO TBKHM rryTeM MO~HO o6'bHCHHTh H p~3YllhTBTbi coarraue&Hl! c 191 xaa, 

npu cpaBHBHHH ABHHb!X 0 KOppellR!lHH 653-893 K3B C TeopHel! HCll0llb30BBllHCb H3BBCT

Hb!8 MYllhTH!lOllhHOCTH !Ill!! rrepexona 653-E 1 H AllR rrepexoua 893 xaa - E2 rrpeurrollarallOCb 1 

'ITO OHH 'JHCTb!B H C'JHTBllOCb, 'ITO BTOpOl! rrepeXOA COOTBeTCTByBT pa3HOCTH C!IHHOB + 2, 

BhrnH o6cy~ABHhi B03MO~Hbi B aapuaHTbi C!IHHOB Tpex ypoaHel!, B TBOllH!le 3 rrpHaeueHbi TOllh

KO Te BBpHBHTbi, KOTOpb!e CO OTBeTCTBYIOT !lpHHRTOMY C!lHHY OCHOBHOrO COCTORHH!I 7/2 H nep

aoro B030Y~!IBHHOrO ypOBH!I 3 / 2, H H3 OCTB!lbHb!X BBpHBHTOB - TOllbKO OAHH, UllR KOTOpOrO 

TeopeTH'Iecxoe 3HB'IBHHe A 2 nau6ollee OllH3Ko K aKcnepaMeHTBllhHOMY, TaKHM o6pa3oM 7 

BCe BBpHBHTbl HCKll!O'IB!OTCH ,KpOMe : 3/2 ( 1) 3/2 ( 2) 7/2, TBK 'ITO HBCTOHlllHl! 8KCnepHMBHT 

llOATBep~uaeT 3Ha'JeHHH C!lHHOB ypOBHel! 0 KaB: 7/2 H 893 K3B: 3/2, H onpenBll!leT C!lHH 

ypoBH!I 1547 xaa : 3/2. EcllH rrpHHHTb ao BHHMBHHe H3BBCTHYIO qeTHOCTb OCHOBHoro ypoBHH 

TO CllHHbl H 'JeTHOCTH 6yuyT COOTBeTCTBBHHO ; 7/2-, 3/2- B 3/2+ All!! ypOBHel! 0 K8B, 

893 K8B H 1547 K3B, 

EcllH cpa BHHTb aaHHbie no xoppell!lllHH 542-893 xaa c Teopuel! (Ta6ll, 3) BBARo, 'ITO 

BepO!ITHbi M rrpeAC T B Bll!I!OTC!I CllHHbl 1/2+ H11B 5/2+ UllH ypOBHR 1435 K3B, npH aTOM MBWBIO

lllHl! llOlKH biii aq){peKT HAeT B TBKY!O CTOpOHy, 'ITO 1/2+ npenCTBB!l!IBTC!I OOllBB BepORTHb!M, 

ua + 
3TO He rrpOTH BO p B'!HllO Obi TOMy, 'ITO eCllH C!lHH OCHOBHOrO COCTO!IHHR Eu 5/2 , TO 

pacnan Ha ypoaeHb 1435 K<»B - ABBlKAbi 3anpeweHHbrl!. DerkTBHTellhHo, H3 pRe, 7 BHAHO, 'ITO 

aarrollHeHHe MOlKeT 6brTh B rrpeuelle owu6KH H 0. TaxlKe B TBKOM Clly'!ae He BbraoaeT aaT-

PYAHBHHH OTCYTC TBH e CHllbHoro nepexona HB OCHOBH09 COCTOHHH9, 

Ha ypoaeHb 1547 KaB nolly'IHTCR lg ft = 7,3 rrpH paapeweHHOM rrepexone, 'ITO ro-

aopHT o aeKOTOpbiX oco6eHHOCTHX, TaxJKe OTMeTHM, 'ITO rrepexon 653 xaa TH!la E I, paapR

~aiOwHl! TOT ~e ypoBeHb, aaueplKBH !IpHMepHO B 2000 paa OTHOCHTellbHO rrepexona Ill K3B 

TH!IB M 1, BCllH 38 OCHOBy B3RTb OAHO'IBCTH'!Hbl9 3HB'JeHHR, 

B aaKlliO'Ieaue a BTOpbr Bhrpa~aiOT 6llarouapuocTb K,H, fpoMoay H )f(,T, )f(elleBy aa 

rrpenllo~eaue MeTana rrolly'!eHH!I Eu IH B 'IHCTOM BHAe B aa o6cylKA&Hxe peayllhTBTOB, 

)f(,AM6po u 8,4>, Ke'IKBHY aa Y'I4CTHe a H3MepeHHHX a o6pa6oTKY pe3ynhTBTOB, H,A, YcTil

aoaol! 34 rroMow~> rrpH H3Mepe&RRX, 11,10. neaea6epr, r. MyaHOlliO n B. B. Ky3aenoay 34 co-

neftCTBH8 npH KBllBOpoBKe Cll9KTpoM8Tpa, 
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II40 -
(1300) -

- -
1600 I5,6z.3,8 

1570 - 1,5 

2000 8 ! I 

2190 - I 

2420 - I 

Hac ToaD aa naoota 
E~3B I, :6 

IIO 3+1 

200 -1 ,5 

- -

350 - 0,6 

540 10+2 
660 24+4 

760 3z.I, 5 

900 roo 
- -
- -

(1435) < 4 

1665 26 + 4 

I840 4 + 2 

1990 I5 + 2 

- -
2380 2 + I 

aHRHr.5IO 4,5 .:!: 2 1 
---- · - ·· - - ------- -- -----

x/ no KOHBepcHOHHbiM naHHbiM. 
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T a d ~ H ~ a 2 

Cxewa cosn~eHHB Y -nepexo~os 

Ey/Ey ~II 191 338 542 653 766 893 1660 1880 2000 

III - - ? + - 0 + 0 0 0 

191 - - ? + ? 0 + 0 0 0 

542 + + 0 - - 0 + - - -
653 - ? 0 - - 0 + - - -
893 + + 0 + + + - - - -

1660 - - + - - - - 0 0 0 

2{)00 - - - - - - - 0 0 0 

E~- y ~ nepexon, KOTophtll <jluxcuposau B oxue OJlHOKauan&uoro nucxpHMHHaTopa, 

E y ~- y - nepexonht B cosnaneuHK c y - ny'laMH E y 1 

- ua15nronaeTCH cosnaneHHe, 

-HaT COBIT8Jl9HHII HnK Manwl! ITpoll9HT H3-38 pa3B9TBn9HHH, 

- ueT cosna)leHHtl HnH uen&au Dhtno aaMeTHTb ua-aa <jloua, 

- COMHeHBe. 

T a d ~ H ~ a 3 
y- y - yr~osas: Koppens:QHS: ~u xacK~a 653-893 K3B 

3 K c n e p H ll e H T T e 0 p H s: 

A~ A, A A, 
~ 

I/2(1)3/2(2)7/2 -0,0715 0 
3/2(1)3/2 (2)7 /2 +0,0571 0 

.o, 045zO, oro +D, 025zO, 025 5/2(J:)3/2(2)7/2 -0,0143 0 
5/2(1)5/2(2)9/2 +0,0816 0 
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p 
(]1 

p H C , 5, 

UHn/KDH 

{SO 

-0> -l 
100 -...... -

0 

50 

CneKTp coananeHHll c y -nyqaMH Ill K 3B - paaimcTb cneKTpoa, 
llOllY'teHHbiX 6e3 <!JHllbTpa H CO CBHHIIOBbiM <jJHltbTpOM (a 0, 3 MM) Ha 
IIYTH rBMMB-nyqe~ , flO.ll.BIOlllHX CHrHan B OKHO O,llHOK8H8nb HOr O .ll.HC 

KpHMHHBTOpa, 

00 

"" ~ 

J 

C\j 

~ 

0 l ...., ~ 
~ ~ 

l l 

0 

.K l(aHa7/a 

o~---------2~0----------~Jo ___________ 6L0----------8~0--~-------roLo--~~~~~~2~0~0~
0

L---
..tr KaHa71a 

p H C, 6, CneKTp coananeHHA c y - llY'fBMH 1660 K3B 0 TOllbKO llHK 338 K3B -
yaepeHo He cnyqal!Hbie coananeHHll . 
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1660 
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s; 145 
62 me3 
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... 
p H c. 1. npennaraeMbiA eapliBHT c xeM bt yposneA Sm • Cnpaea npltBOJlSITCH 

oneHKH aanonuenHR yposueA nyTeM aneKTpoHnoro aaxsaTa(s nponeuTax 

HB pacnan) HB OCHOB8J!HH HBWHX JlBHHblX of) RHTeHCHBIIOCTHX (H OUeHKU / S/ 
4% QnH 38fiOflHeHHSI OCHOBHoro ypOBHR H 2% JlnR 003HTpoHHOrO pacna n a ). 


