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AHHOTAUM5 

8 nepBOM 60pHOBCKOM np:H6JI.I.UKeH:Hii paCC"i:HTaHbl aC:HMnTOTH"ieCK:He 

ce"ieH:HSi B3a:HMO,lleJ:icTBHSi 3JieMeHTapHbiX aTOMOB ( KY JIOHOBCKH CBH3aHHbiX 

cocTOHHHH .l!BYX 3JieMeHTapHbiX "iaCTHU) c aToMaMH H, c.. N, Ar, Ta. 

PaccMoTpeHbi aTOMbi cocTOHIU:He H3 nap 3JieMeHTapHbiX "iaCT:HU: 
+ -e e , 

+ -
rr rr .• rrJ-1, rrK, rr p H e p <H). Bbi"i:HCJieHbi noJIHbie ce"ieH:HH. a TaKze 

:HOHH3aU:HH 3JieMeHTapHbiX aTOMOB 

HaXO,llHIUHXCH B COCTOHH:HHX 1s, 2s H 3s. Ta6JIHUbi 

Q>OpMQ>aKTOpOB 3JieMeHTapHbiX aTOMOB ,l!JIH 50JibWOrO "i:HCJia nepeXO,llOB. 



1. Bae,llel!He 

H3y"iaJIHCb ape11~. Bo3o6HOBJieHHe HHTepeca K 

TeopeTH"ieCKOMY H3y"ieHHIO 3THX BOnpOCOB CB~3aHO C pa6oTaMH, B 

KOTOp.biX paCCMOTpeHO o6pa30BaHHe peJI~""HBHCTCKHX 3JleMeHTapHbiX aTOMOB 

(Ky JlOHOBCKH CB~3aHHbiX COCTO~HHH ,nsyx 3JleMeHTapHbiX "iaCTHU) B 

p + p --+ Aab 

)lHMe30a TOMb!, 

0 /2/ 
KL --+ A + v H HHKJII03HBHhiX npoueccax 

ITJ..l 

aTOMbi COCTO~mHe H3 

n03HTpOHHH, 

+-
rr rr • rrK, 

A rr,u-aToM. Aab-
rr,u 

K+K- Me3oHos. K 

HaCTO~meMy speMeHH 3aperHCTpHpOBaHbi n03HTpOHHH C y-$aKTOpaMH B 

/4-6/ /7-9/ 
HHTepsaJie 800-2000 H rr,u -aTOMhl Ce"ieHH~ ~3aHMo,neRcTBH~ 

He06XO)lHMO 3HaTb KaK )lJl~ cpasHeHH~ TeopeTH"ieCKHX 3Ha"ieHHH Ce"ieHHH 

npH 60JlbWHX c 

nocTaHOBKe 3KCnepHMeHTOB no 

/5/ 
3KCnepJ.IMeHTaJlbHbiMH 

Ha6JIJ))leHHIO 3JleMeHTapHbiX 

npH 

aTOMOB. 

PerHcTpauH~ ,2lHMe30aTOMOB OCHOBaHa Ha Ha6JIIO)leHHH npo,nyKTOB 

HOHH3aUHH 3THX aTOMOB B semecTBe MHUIE·HH. 

no,npo6HbiH aHaJIH3 paHee ony6JIHI< oaaHHbiX pa6oT no Bhi"iHCJieHHIO 

/10-13/ 
ce"ieHHH B3aHMo,neticTBH~ peJI~THBHCTCKH:c aTOMOB npHse.neH a B 

3THX pa6o-rax Ce"ieHH~ Bbi"iHCJl~JlHCb B nepBOM 6opHOBCKOM npH6JIH:KeHHH. 

.ll.JI~ onHcaHH~ a TO MOB MHUieHH B 6 
/10-12/ 

pa oTax HCnOJlb30BaJIHCb 

/14/ 
q,opMq,aKTOp.bi B napaMeTpH3aUHH ToMaca-OepMH-MOJibep <T~M), HMeiOm:He 

orpaHH"ieHHYIO TO"iHOCTb, B.bi"iHCJleHO TOJlbKO 

B3aHMO)leHCTBH~. npH KOTOpOM aTOM HHUieHH OCTaeTC~ B Ha"iaJlbHOM 

COCTO~HHH (KorepeHTHoe 8
/11. 12/ 

Bbi"iHCJleH.bi 

peJI~THBHCTCKHe nonpaBKH K Ce"ieHH~M, KOTOp.bie OKa3aJIHCb Ha yposHe 

;5;1%. 
/13/ 

B pa6oTe ,nJI~ onHcaHH~ aTOMDB MHUieHH HcnoJib30BaH.bi 6oJiee 

TO"iH.bie q,opMq,aKTOpbr, pacc"iHTaHHhre MeTo,noM caMocor JiacosaHHoro noJI~ 

a ze Y'iHTbiBaromHe 

1 



B036yz,lleHt1e ~1 . ...'1!1 l10HI-133U1il0 3TOMOB M~1IIIe "iti {HeK.orepeHTHhie ce~eHl1$1) . 

B pa6oTe 
./16/ 

Bbl'-iHCJJeHbi KOrepe iTHbie Ce'ieHHSI B3aHMO,aeti:CTBHSI 

A
211 

C TaHTaJJOM (2•73) B 3HKOHaJJbHOM npH6JJii:t::eHHH, n03BOJJSIIOIIleM 

y'ieCTb BKJJa,a MHOrOiflOTOHHbiX 06MeHOB. 3TO npH6JJH:t::eHHe ,aJJSI TSI:t::eJJbiX 

MHUleHeH HMeeT TO'iHOCTb ~ 0.1%, no cpaBHeHHIO C 10% B 6opHOBCKOM 

npH6JJH:t::eHHe. B 3Toti: pa6oTe TaK:t::e Y.cnoJJb3oBaJJaCb napaMeTpH3aUHSI 

T<!JM. 

B HaCTOSIIIleH pa6oTe B nepBOM 60pHOBCKOM npH6JJH:t::eHHH c 

HCnOJJb30BaHHeM ¢opM¢aKTOpOB X<!l Bbl'-iHCJJeHbi noJJHbie. ynpyrHe 

HeynpyrHe Ce'ieHHSI, a TaK~e Ce'ieHHSI HOHH3aUHH H OT,aeJJbHbiX nepexo,aOB 

' ,aJJSI 3JJeMeHTapHbiX aTOMOB, Haxo,aSIIIlHXCSI HCXO,aHO B COCTOSIHHSIX is_, 2s H 

3s. B Ka'iecTae MHUleHeti: Bbi6paHbi H, C, N, Ar, Ta, a Ka'ieCTBe 

HaJJeTaromHx aToMOB H, A , A , A , A , A <A rr p -aToM). 
2e ITJ-l 2rr rrl: rrp rrp 

3a OCHOBY npH pac'ieTax 6biJJH B3SITbi ¢opMyJJbi 

6 
/13,17/ 

pa OT B HHX 6biJJH BHeceHbi H3MeHeHHSI B COOTBeTCTBHH C 

/10./ 
pa6oTOH , n03BOJJHBUlHe npoao,aHTb Bbl'-iHCJJeHHSI HaJJeTaiOmHX 

aTOMOB C npOH3BOJJbHbiM COOTHOlileHHeM Mace COCTaBJJSIIOIIlHX •iaCTHU. 8 

pe3yJJbTaTe Bbipa:t::eHHe ,aJJSI Ce'ieHHSI B3aHMO,aeHCTBHSI 3JJeMeHTapHOro 

aTOMa C aTOMOM npH06peJJO BH,a: 

qmax 

ot
2 I l,k 8 

0'. • rr -
1 /12 

(1) 

3,aecb HH,aeKCbi i H I 0603Ha'iaiOT Ha'-laJibHOe H KOHe'iHOe COCTOSIHHe 

HaJJeTaiOIIlero aTOMa, k -KOHe'iHOe COCTOSIHHe aTOMa MHlileHH ( HCXO,aHO 

aTOM MHlileHH HaXO,aHTCSI B OCHOBHOM COC"I OSIHMe), q-nepe,aaHHb!H HMnyJibC, 

a- nocTOSIHHaSI TOHKOH CTPYKTYPbi, (?- ::KopocTb HaJJeTaromero aToMa a 

2 



aTOM. a BTOpO~ - aTOM MHllieHH. 
f 

F.<q) -popM~aKTop HaAeTaromero aToMa. 
1 

KOTOpbl~ HMeeT BH,ll: 

F~(q) == < f lexp<iq;)l i > (2) 

BeAWiHHbl e H Y] Bbrpa:caroTCSI '-1epe3 MaCCbl KOMnOHeHT. HaAeTaromero aToMa 

e • m1 / ( m1 + m2 ) Y] - -m2 / ( m1 + m2 ) 

Fk(q) - aTOMHblli ~OpM~aKTOp MHllieHH: 

z 
I ' ...... I F k (q) == < k Z - l ex~<iql'1) 0 > 

1==1 

3.z:tecb cyMMHposaHHe nposo.z:tHTCSI no see~ 3AeKTpoHaM aToMa. DpH k~O Z 

noAy'-laeM Bbipa:ceHHe .z:tASI ynpyroro ~opM~aKTopa F 
0 
(q) '-1epe3 aTOMHbi~ 

~opM~aKTop MHweHH F<q. Z): 

F (q) • Z - < 0 
0 

z l exp<iqi! 1) I 0 > =: z- F<q>Z) 

1==1 

Pa3AH'-IHSI B onHcaHHH MHWeHH H HaneTaromero aToMa B ~opMyAe (1) 

CBSI3aHO C TeM • '-ITO B a TOMe MHllieHH Jiacca 3AeKTpOHa MHOrO MeHbllie 

E o.z:topo.z:t. TO m
1 

» m
2 

H nepsbrn 

MHO!>KHTeAb no.z:t HHTerpaAOM B (1) npHHHMaeT TaKO~ :ce BH,ll KaK H 

BTopo~. 

6 
/13.17/ 

pa oTax 

C npHBe.l{eHHbiM B 

EcAH m
1
=m

2 
TO onHcaHHe HaAeTaromero aToMa cosna.z:taeT 

/18/ 
pa6oTe .z:tASI A

2
e. 

60AblliHX CKOpOCTSIX HaAeTaiOmero aTOMa rpaHHUbl 

/10.17/. 
HHTerpHpOBaHHSI B (1) CTpeMSITCSI CBOHM 

PaccMoTpHM ce'-leHHSI B3aHMO.z:te~cTEHSI npH KOTOpbiX aToM MHllieHH 

H3MeHSieT CBOe COCTOSIHHe - HeKorepeHT iOe Ce'-leHHe. CyMMHpySI ( 1) no 

3 



BCeM k,ZQ H BHOC~ cyMMy no ,a HHTerpaJI, ,llJI~ HeKorepeHTHOrO <inc) 

00 

2 
eli ~inc • 8rr ct I 

{12 

0 

r~e S. (q) - $yHKUH~ HeKorepeHTHOro pacce~HH~: 
1nc 

CooTseTcTseHHO 

sinc<q> = l I Fk(q) 1
2 

k;o!Q 

KorepeHTHoe 

(3) 

KOTOpOM aTOM MHWeHH OeTaeTe~ S Ha~aJibHOM eoeTO~HHH, HMeeT SH~: 

00 

2 
f,coh ct I oi • 8rr -

{12 

0 

Fi<ryq) - Fi<{q)j2·1Fo<q)j2 d~ , 
q 

(4) 

npu 

,UJI~ noJiy~eHH~ noJIHoro ee~eHHH uenoJib3yeM npasuJio eyMM ~JI~ KOHe~HbiX 

/10/ 
eOCTO~HHH HaJieTaiOmero aTOMa B SH~e 

f 
i 

r~e F.{q) aTOMHbiH $OpM$aKTOp ;ia~aJibHOrO eoeTO~HH~. 
1 

noJIHoe ee~eHue <tot) noJiy~aeTe~ H3 (3),(4) eyMMHposaHHeM no 

seeM f. 
00 

2 

otot - 16rr {1~ I (1 - F!C:q)). (!Fo(q) 1
2 

+ sinc(q)) :~ (5) 

0 

eoeTOHT H3 eyMMhl KorepeHTHoro 0
coh 

HeKorepeHTHoro 0
inc 

ee~eHHH. TaKyiO ze eTpyKTypy :v. MeiOT u see o6ey::t::,llaeMbie ~aJiee ee~eHH~. 

Ce~eHH~ npH KOTOpbiX ti aJieTaiOII.lHH aTOM He H3MeH~eT esoero 

eoeTO~HH~ ( ynpyrue ee~eHH~ Oel) S ~aHHOM no~XO~e Sbl~HeJI~IOTe~ KaK H 

nepeXO,llOS. 

<oi ) on 

Heynpyrue ee~eHH~ <o. 
1
) u 

1ne 

6 
/13,18/ 

pa OTaM , nyTeM 

SbNHTaHH~ H3 noJIHbiX ee~eHHH. ynpyrHX H eyMMbl ee~eHHH B036y~eHH~ S 

,llHCKpeTHbie eOeTO~HH~ (O ex): 
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a •.-v -.-v 
inel ..... t.ot. ..... el 

a ion • a t.ot.- 0 el- 0 ex {6) 

no.ny'-ieHHe 0'. np~MbiM pac'-ieTOM CB~3aHC c TPY.llHOCT~MH HCnOJib30BaHH~ 
10n 

TO'-iHbiX KYJIOHOBCKHX BOJIHOBbiX <f>YHKUHti HEmpepbiBHOrO cneKTpa. 

3aBHCHMOCTb OT CKOpOCTH Ha.JieTaDIUHX aTOMOB BCeX Ce'-ieHHti B 

') 

6opHOBCKOM npH6.nmceHHH HMeeT BH.ll 1 /(i·. B ,llaHHOti pa6oTe Bhi'-iHCJieHbi 

3. cJ)opMtaKTOp.bl SJiel'leHTapH.biX 'iaCTHU 

To'-iHbie BOJIHOBbie <f>YHKUHH 3JieMeHTapHbiX aTOMOB xopowo H3BecTHbi. 

O.ztHaKo Ta6JIHUhi co,llep;caiUHe <f>opM<f>aKTop >I TaKHX aToMOB .ll.JI~ 6o.Jibiiioro 

'-iHCJia Ha'-ia.JibHbiX H KOHe'-iHbiX COCTOS'IHHti aBTOpy He H3BeCTHbi. B 

/19/ 
JIHTepaType npHBO,ll~TC~ TO'-iHbie Bbipa:t::eHHs:I ,ll.JI~ <f>opM<f>aKTOpOB JII06hiX 

nepeXO,llOB B 06IUeM BH,lle. 0,llHaKO HeK01 Opbie <f>OpM<f>aKTOpbi no.ny"ieHhi B 

3TOti pa6oTe TOJibKO ,ll.JI~ CJiy'-ia~ BO,llOpO,lla. a HCnOJib30BaHHe 3THX 06IUHX 

Bbipa!CeHHti KOHKpeTHbiX "iHCJIOBhlX pacYeTos Ka:t::eTC~ 

3aTpy ,ltHHTe.JibHbiM. 

fl03TOMY B ,ztaHHOti pa6oTe 6biJIH BbnOJIHeHhi TO'-iHbie aHa.JIHTH'-ieCKHe 

pac"ieThi HHTepecyiOIUHX <f>opM<f>aKTOpOB. HX 

HCnOJib30Ba.JiaCb CHCTeMa Bhl'-iHCJieHHti 

/20/ 
HanpwMep ). 

~OpM<f>aKTOp {2) MO:t::HO 3anHCaTb B EH,lle HHTerpa.Jia 

F~ {q) • J d; exp<iq;) r,o;<;) r,o
1
<;) , 

BbinOJIHeHHs:I 

REDUCE (eM. 

.... ... 
r.zte rpi(1')• rp:f{r)- H3EeCTHbie BOJIHOEbie <f>YHKUHH 3JieMeHTapHbiX aTOMOB . 

Bhi6wpa~ ocb KBaHTOBaHHH B.ztOJib nepe,.~aHHoro HMny.nbca 
.... 
q H BBO,lts:I 

<n,l,m) <n' .• 1' ,m') Ha'-ia.JibHoro KOHe'-iHOro 

COCTOs:IHHti aTOMa HMeeM: 

5 



00 rr 2rr 
n' 1 'm' 

Jdr 
2 Jde Sine ...... J * ... {:;.) {7) F 1 <q) • r exp{iqr) d¢ tp , 1' • {r) tpnlm n m n m 

0 0 0 

HHTerpwpoaaHwe no ¢ npwao,awT K W3BeCTHbiM npaaw.JiaM oT6opa 

pa3pemeHHbiX nepexo,aoa B 60pHOBCKOM npW6.JIRZeHMW m-m'•O. B 

paccMaTpwaaeMoM c.Jiyqae Ha'ia.JibHhiX s 

oT6opa npwo6peTaeT aw.a m'•O. 

HHTerpwpoaaHWe no yr.Jiy 8 CBO,aWTC~ K WHTerpa.JiaM OT Ue.Jib~ 

cTeneHeii Sin Cos BhmO.JIH~.JIOCb 

Onpe,ae.JieHHhiH WHTerpa.JI no r npwao,awT K Ta6.JIM'iHhiM MHTerpa.JiaM <eM. 

/21/ 
HanpwMep ): 

00 
2 +1 [<n+1-6)/2l 2k+6 

J n -ax. {Sin<bx)} d == 1 ( a )n '\.....,(- 1 )k (n+1 ) . (~) 
" e Cos<bx) " n. a2+b2 '-~ 2k+6 a > 

k•:O 
0 

r ,ae 6 • { ~ } COOTBeTCTByeT {~!:~~:~} 3TU MHTerp_a.Jibl Bbl'iHCJ1~.JIMCb C 

MCnO.Jib30BaHWeM npoue,ayp no,acTaHOBOK. 

TaKMM o6pa30M. 6bi.JIW no.Jiy'ieHbi aHa.JIMTW'ieCKMe Bbipa:t:eHw~ ,a.JI~ 

.JII06biX nepexo,aoa 3.JieMt~HTapHbiX aTOMOB B 

Ha'ia.JibHbiX s-COCTO~HHH. ll.JI~ npOW3BO.JibH h~ Ha'ia.JibHblX COCTO~HHH 3TOT 

no.axo.a TaK ze .JierKo np:wMeHHM. HeKoTopbie ¢opM¢aKTOpbi np:wae,aeHbi B 

flpH.JIO:t:eHHH. 

4. (J)opMtaKTOpbl H tYHKI..tHH HeK.orepeHTHC•rO pacce.HHH.fl aTOMOB MHWeHH. 

AToM ao,aopo,aa onHChiBa.Jic~ TO'iHO: 

-2 
F{q) = [ 1 + <a q/2)] 

0 

F {q) == 1 - F<q) > 
0 

r.ae a -6opoacK:wii pa.a:wyc ao,aopo,aa. 
0 

s. {q) = 1 - I F{q) 12 
1nc 

llpyr:we aToMbi on:wchiBa.JIHCb .aayM~ pa 3.JIH'iHhiMH cnoco6aMH. ITepBbiH -

6 



/14/ 
napaMeTp1133U115'!: T~M , ,u.Jl5'!: cpasHeHH5'!: pe3y J1bTaTOB c yze H3BeCTHhitm 

paC'-IeTaMH, BbinOJIHeHHblMH B 
/10-13,18/ 

TaKOM nO,llXO)Je 

B 3TOM 

3 
F<q) • Z l 

n==1 

Ol 13
2 

n n 

2 + ~2 
q r'n 

(8) 

Ol1•0. 35. Ol2•0.55, ot3==0.1, 

1/3 
Z /0. 885a

0 
.• 132==·~131 , 133 ==5132 

si <q) nc Bbi'-IHCJ1:71J10Cb B He3aBHCHMbiX '-13CTHU: 

BTopoi:i 6oJiee To·-rHbiH cnoco6 - MeTtJ.ll Xtll. B JIHTepaType H3BeCTHbi 

Ta6.JIUULI F(q)/15,22/ n u npaKTH'-IeCKH ,llJ1:71 BCeX XHMH'-IeCKHX 3J1eMeHTOB, 

noJiy'-leHHbie 3THM MeTO,llOM. B/
15/ npHBE ,lleHbi TaK:Ke TaoJIHUbi si <q). nc 

/22/ 
TaoJIHUbi noJiy'-leHbi Ha OCHOB3HHH peJI:HTHBHCTCKHX BOJIHOBbiX <fJYHKUHJ:i 

3TOMOB. 0,llH3KO H3-3a OTCYTCTBH:H cor J13COB3HHbiX C HHMH 3Ha'-leHHH 

/22/ 
S. (q) B HaCTO:Hli.leJ:i pa6oTe <flopM<flaKTOpbl HCnOJ1b30B3J1HCb JIHIUb ,llJl:H 

Inc 

oueHKH peJI:HTHBHCTCKoro onHcaHH:H aToM03 MHmeHH. Cpa3y OTMeTHM, '-ITO 

/22/ 
,llJ1:71 3JleMeHTOB C Z :S18 Ce'-leHHS'I noJiy'-leHHbie Ha OCHOB3HHH TaoJIHU 

J1Hllib Ha -0.15% MeHbllie, 
/15/ 

'-leM Ce'-leHH:H Bb '-IHCJieHHbie no ,ll3HHbiM 

2%. 

/15/ 
BeJIH'-IHHbi F<x,Z) n S. <x,Z) npHse .. ~eHbi B B 3aBHCHMOCTH OT 

Inc 

o6menpHH:71TOH nepeMeHHOH X KOTOpa:H CB:ii33Ha C nepe,llaHHbiM HMny Jib COM 

COOTHOllieHHeM: q•4rrx [.~. - 1 ]. 

D.JI:H BbinOJ1HeHH:71 '-IHCJieHHbiX paC'-IeTOB HCnOJ1b30B3J13Cb HHTepnOJI:71UH:71 

F<x,Z) H S. <x,Z). 
Inc 

B HHTepsaJie OT ,llO npHMeH:71Jl3Cb 

/22/ 
KB3,llp3TH'-IH3:71 HHTepnOJI:HUH:H, npe,llJIO:KeHH<i:H B ,llJ1:71 F<x,Z): 

F<x,Z) 

S<x,Z) 

2 
== Z< 1 - ax ) 

• bx
2 
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rae a H b onpeae~H~Hcb 

BeJIH'-iHHbi F<x~Z) s 
/15/ 

Ta6JIHUe n~H 

aCHMnTOTH'-ieCKOU ~OpMyJie H3 
/23/ 

pa6oTbi • 

X ) X •10 Bbl'-iHCJIS'IJIHCb no 
u 

B .z:taHHOU pa6oTe TaK.ze 

HCnOJib30BaHa 3Ta ~OpMyJia. 3Ha '-oteHHSl S i (x~Z) npH X ) X (X -..z) C 
nc u u 

TO'-iHOCTbffi B~'-iHCJieHHH paBHO CBOeMy aCHI1nTOTH'-ieCKOMY 3Ha'-oteHHffi Z. 

s
1 

<x,Z) 
nc 

OnHCbiBaJIHCb C noMOII.lbffi Ky6H'-ieCKOU cr.JiaUH-HHTepnOJISlUHH B .z:tBOUHOM 

JIOrapH~MH'-ieCKOM MaCmTa6e. npH 3TOM 3Ha'-oteHHSl BTOpbiX npOH3BO,ltHbiX Ha 

KOHUaX HHTepsaJia HHTepnOJIS'IUHH SlBJISlffiTC:'f CB060.z:tHbiMH napaMeTpaMH. npH 

X•Xz HX BeJIH'-iHHbl no.z:t6HpaJIHCb TaK • '-iT :J6bi o6ecne'1HTb HenpepbiBHOCTb 

nepsoA npOH3BO.z:tHOH C y'-ieTOM KBa.z:tpaTH'-iHOU HHTepnOJIS'IUHH npH x<x
1
. 

npH x•x 3Ha'-oteHHSl BTOpbiX npOH3BO,ltHbiX no.z:t6HpaJIHCb TaK '1T06bl: .z:tJISl 
u 

F<x~Z) HenpepbiBHYffi npOH3BO.z:tHYffi c 

aCHMnTOTH'-ieCKOH ~OpMyJI~ npH X ) s
1 

<x,Z) noJiy'-iHTh nepayJO 
nc 

npOH3BO.z:tHYJO paBHOH HyJiro B TO'-iKe X . 
u 

TaKHM o6pa3oM. .z:tJISl Bbi6paHH0rt) Ha6opa aTOMOB • 

aJiropHTMbi. no3BOJISliOIItHe Bbi'-iHCJIHTh 3Ha 'ieHHSl F<x,Z) H S. <x~Z) 
1nc npH 

Jiro6biX x~Q • npH'-ieM nepBbie npOH3BO.z:tHbie (lYHKUHH HenpepbiBHbl BCIO.z:tY. 3TO 

/13/ 
SlBJISleTCSl cymeCTBeHHbiM OT JIH'-iHeM OT J: a60Tbi • r .z:te HCnOJib30BaHa 

/15/ 
annpOKCHMaUHSl .z:taHHbiX • KOTOpaSl He BOCnpOH3BO.z:tHT TO'-iHO Ta6JIH'1Hble 

3Ha'1eHHSl ~YHKUHH. C 3THM MO.ZeT 6b1Th CBSl3aHO HeCKOJibKO 60Jibmee 

<-1 0%) ce'-ieHHe a 
1 ex~ nc 

.z:taHHOA pa60TOA. 

/13/ 
.z:tJISl H + N~ noJiy~eHHoe a 

5. l.fHcJJeHHNe pac"'eTLI if o6cy)f(,lleHHe 

no cpaaHeHHIO c 

BbinOJIHS'ISl '-iHCJieHHOe HHTerpHposaHHe {3),(4),{5) 

ceqeHHSl nepexo.z:toa H noJIHbie ce'-ieHHSl aTOM-aTOMHbiX B3aHMO.z:teHCTBHH C 

Bbi.z:teJieHHeM KorepeHTHbiX H HeKorepeHTHbD: '-iacTeA. To'-iHOCTb '-iHCJieHHoro 
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MHTerpMpOBBHM~ COCTaBn~na BepxHti~ npe..aeJY 
4 2-1 - q • 2·10 J\ 

max 

{"'39M3B/c). D.JISI nposepKH HeKOTOpbie J.iHTerpaJibi 6biJ1J.i Bbi'-IJ.iCJleHbi C 

3aMeHoJ:i nepeMeHHbiX. nepeso..QSimeJ:i HH1 epsaJI HHTerpHposaHHSI [O,ool s 

£0,11. 

HaCbintaiOTCSI npH MeHbWJ.iX qmax"' 3M3B/c. 0-QHaKO 3TO 

cymecTBeHHO 6oJibwe, 
/13/ 

J.iCflOJ1b30Ba:H HbiJ:i B q ~ 31.2 K3B/c. 
max 

Tio3TOMY ce<.feHHSI, 
/13/ 

no.Jiy'-leHHbie s s cpe..QHeM H:a 5% MeHbWe ..QJISI scex 

TipH CYMMbi ynpyrHx scex 

B036y.:t::..QeHJ.iSI Y'-IHTbiBaJiocb. '-ITO 60J1bWJ.iX nl Bh!pa.:t::eHHe 

I 
Fn I 1 I m I < -+) 

n1m nq 

¢1-iKCHpOBaHHOrO 

F~~!
1

m
1 

<(q)l
2 

y6biBa:?T KaK a/n13 

1 I /
16 

• lS/. Ce<ieHHH Bhl'-IHCJIHJIHCb ..QJIH 1' ~4 H 0
1 ~10. 

3aTeM onpe..QeJIHJICH napaMeTp a no TO'-IK = n 1 •10. llJIH ¢HKCHposaHHoro 11 

HHTepecyiOmaH cyMMa ce<.feHHJ:i HMeeT BH..Q: 

~ n 1
1'0 ~,0 0

1
1

1
0 ~ n 1

1'0 
£ anOO • £ anOO + £ anOO • 

n 1 •1 n 1 •1 n 1 •11 

~,0 nl 1 I 0 101 I 0 ·103. r {3 11) 
• £ a nOO + a nOO " ' ' 
n'•1 

00 

r ..Qe { {s::,b)•r: 1/{k+b)s:: - J.i3BeCTHaH ¢YHKJ,lJ.iH, ( {3,11)•4.524917 · 10-
3

. 

k•O 

B Ta6JIHI.{ax 1-18 npHBe..QeHbi ce<.fe•HJ.iSI, noJiy'-leHHbie no ¢opMy.JiaM 

( 3-6) c J.iCflO.Jlb30BaHJ.ieM F<q,Z:) S. <q,Z> 
1nc 

..QaHHbiX J.i3 

/15/ 
Ta6JIHU • noJiy'-leHHhiX MeTo..QoM X¢1. TioJIHJ>Ie ce<.feHHH Bbipa:ceHhi B 

2 
[CM ], BCe OCTaJibHbie Ce'-leHHH HOpMHpOBdHbl Ha COOTBeTCTBYIOntHe nOJIHbie 

Ce'-leHJ.iH. B Ta6JIJ.il.{aX Ha<.faJlbHbie COCTOS!HJ.iH J.i TJ.in HaJieTaiOmHX aTOMOB 

yKa3aHbl B 3arOJ10BKaX • KOHe'-IHbie COCTOHHJ.iH ,.QJ'IH Ce<.feHHJ:i nepeXO..QOB 

o6o3Ha'-leHbi o6menpHHHThiM cnoco6oM <1s::,2p ... ). D.JIH Ka.:t::..QOH H3 MHWeHeJ:i 
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<H, C, N, .. oC\r, Ta) B .JieBoli KOJIOHKe nt= liBe,lleHbi KorepeHTHbie ce~eH1i51 

<coh), a s npasoti HeKorepeHTHbie <inc). B Ta6JIHU:Y BKJIIO"-ieHbi TOJlbKo 

Ce"--eHHS'I TeX nepeXO,.!lOB, ,.!lJlS'I KOTOpbiX BKJla,.!l B nOJIHOe Ce"--eHHe cyMMbl 

Ct + Ct 
coh inc 

-3 
He MeHee 10 , xoTs:~ 61>1 ,.!lJJS'I O,.!lHOti H3 MHIIIeHeti. UH$phi s 

Ta6JIHU:aX CJle,.!lyeT nOHHMaTb HanpHMep Ka~ 
-2 

1.32-2•1.32·10 . 

JlJis:~ A
2

e H A
2

rr s nepsoM 6opHo 3CKOM npH6JIHZeHHH 3anpemeHbi 

nepeXO.llbi B COCTOS'IHHS'I c "--eTHbiMH 
1' /10,18/. a 

cJie,.!loBaTeJibHO 3anpemeHo ynpyroe B3aHMCl,.!leticTBHe H etinc• ettot· 

no,.!lp06HOe cpaBHeHHe pac"--eTOB Ce"--E~HHti B 60pHOBCKOM npH6JlHZeHHH 

C 3KCnepHMeHTaJlbHbiMH ,.!laHHblMH ,.!lJlS'I 
/13/ 

B 

BeJIH"''HHbi, noJiy"ieHHbie s HacTos:~meti paE oTe cor JiacyroTcs:~ c yKa3aHHOti 

Bbiiiie TO"''HOCTbiO c 3THMH pe3yJibTaTaMH, a TaKze c 

3KCnepHMeHTaJlbHbiMH ,.!laHHbiMH HMeiOIUHMH TO"''HOCTb ~ 10%/13/. 

Ce"ieHHS'I B3aHMO,.!leticTBHS'I H c H, C, N, 

/24../ 
pa6oTe , B KOTOpoti H c no Jib 3 o sa Jlt-: c b Te 

S < ,Z)/15/ 
inc q_ cosna,.!laroT c ,.!laHHbiMH Ta6JIHU:bi 

Ar, noJiy"ieHHbie s 

Ta6JIHU:hl F<q,Z), 

1 c 

-3 
TO"''HOCTbiO 10 . CymecTBeHHO 60Jibiiiee pa3JIH"''He c pac"ieTaMH Tex ze 

/17 25/ 
aBTOpOB ' CBS'I3aHO C npHMeHeHHeM ,.!lpyrHX Ta6JIHU: $OpM$aKTOpOB. 

/17 24/ 
Te ze pa3JIH"''HS'I, ecTecTBeHHO, cymecTsyoT H Mez,.!ly pa6oTaMH • 

OcTaHOBHMcs:~ Ha COOTHOIIIeHHH K :::JrepeHTHbiX HeKorepeHTHbiX 

B Ta6JIHu:ax 19,20 npHBe,.!lE'Hbl OTHOIIIeHHS'I HeKorepeHTHbiX 

Ce"ieHHti K KOrepeHTHhiM ,.!lJlS'I A
2

e H A
2

IT , noJiy"ieHHbie H3 Ta6JIHU: 1-3 H 

10-12. OcTaJibHbie H3 paccMaTpHsaeMbiX a roMos 6JIH3KH K O.llHOMY H3 3THX 

.llBYX no npHBe,.!leHHOti Macce H HMeiOT aHaJIOrH"''Hbie OTHOIIIeHJ.iS'I. Ha 

3Ha"''HTeJibHOCTb BKJia.l:{a HeKorepeHTHOli B A2e B 

1 6 /15,18/ 
COCTOS'IHHH S yKa3biBaJIOCb B pa OTaX KaK BH.l:{Ho H3 Ta6JIHU:hl 19 
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.ll.JIS'I TS'IZeJibiX MHUieHe~ (Ta) 3TO OTHOUieHHI~ OCTaeTCS'I Ha ypOBHe ~ 2%. 

noJIHbie ce'-leHHS'I B3aHMO,l{e~CTBHS'I Bbl'-IHCJIS'IJIHCb TaKze B CJiy'-!ae, 

Kor ){a aToM MHUieHH onHCI>IBaJics:J: iflopMiflaJ~TopaMH a napaMeTpH3aUHH T~M 

(8), a S. (q,Z) Bbl'-IHCJIS'IJIHCb B MO,l{eJIH He3aBHCHMbiX '-!aCTHU ( 9). 
Inc 

B 

T~M / X~ 
Ta6JIHUe 21 npHBe,l{eHbi OTHOUieHHS'I 0' t.ot./ 0' t.ot. ,l{JIS'I nOJIHI>IX Ce'-leHHtt A2 e 

H A
2

rr. BH.ltHO, '-ITO .l{JIS'I A
2

e o6e Mo,l{eJIH ,l{aiOT cymecTaeHHO 6oJibUIHe 

3Ha'-!eHHS'I ce'-!eHH~ no cpaaHeHHIO c M1:!TO,ltOM X~ H He MoryT 61>1Tb 

HCnOJib30BaHbl ,l{JIS'I TO'-IHI>IX pac'-!eTOB. .ll.~IS'I a TOMOB A
2

rr napaMeTpH3aUHS'I 

T~M ,l{aeT 3Ha'-!eHHS'I ce'-!eHH~ JIHUib Ha 0. ~+1.7% 6oJibUie, '-!eM MeTO.lt X~. 

Mo.lleJib He3aBHCHMI>IX ,l{JIS'I 3Toro JlaeT CHJlbHO 

3aBbiUieHHbie 3Ha'-!eHHS'I Ce'-leHHH. H3 Ta6JJHUhi 21 MOZHO C)leJiaTb BhiBOJl, 

'-ITO T~'-IHOCTb napaMeTpH33UHH TIXJM 33Bl£CHT OT HHTepaaJia nepe)laHHbiX 

HMnyJibCOB, ,l{3IOII.tHX OCHOBHOH BKJI3Jl B paCCMaTpHBaeMhrn npouecc, H 

CJia6o MeHs:J:eTCS'I B HHTepBaJie Z ~ 6 . 

.ll.aHHhie Ta6JIHU 20 H 21 CJIYZHTb oueHKo~ TO'-IHOCTH 

/16/ 
'-IHCJieHHbiX pe3yJibT3TOB pa6oThi , noJiy'-!eHHI>IX B 3HKOHaJ1bHOM 

npH6JIHZeHHH .l{JIS'I B3aHMO.lteHcTBHS'I A
2

rr 1- Ta. To'-!HOCTb 3Toro MeTo)la 

Y'-IHTbiBaiOntero Bee B03MOZHbie MHOrOt'flOTOHHbie 06MeHhi COCT3BJIS'I€T no 

oueHKaM aaTopoa ~ 0.1:%. noKa3aHo, '-ITO OJlHOt'flOTOHHhitt ~6MeH 
COCTaBJIS'IeT OCHOBHYIO '-13CTb Ce'-!eHHS'I 833HMO,l{eHCTBHS'I. no3TOMY H3 

Ta6JIHUbl 21 MOZHO C,l{eJiaTb BbiBOJl, '-ITO TO'-IHOCTb Ce'-!eHHH noJiy'-!eHHbiX 

/16/ 
a c HcnoJib3oaaHHeM napaMeTpH3aUHH T!XJM He JIY'-!Uie 1:%. H3 Ta6JIHUl>I 

20 BH,l{HO, '-ITO BeJIH'-IHHa HeKorepeHTHI>Di Ce'-!eHHH, 
/16/ 

Hey'-!TeHHhiX B 

TaKze npeBbiUiaeT TO'-IHOCTb MeTOJl3. no3··oMy ,l{JIS'I ,l{OCTHZeHHS'I TO'-IHOCTH 

/16/ 
3aJiozeHHott a MeTOJle yKa3aHHhie nonpaBKH JlOJIZHhi 6~:>rrb y'-!TeHbi. 

B 3aKJIIO'-!eHHe aaTop Bhrpa::t:aeT 6JJaro)lapHOCTb JI. JI. HeMeHoay 3a 
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nOCTBHOBKY A. B. Kynuosy 3a MHoro'iHCJleHHbie o6cy~.l!eHHs:r H 

nOMOillb B pa6oTe c .mnepaTypoti A.B.Tapacosy noJie3Hbre 

fi pHJIO)I(eHHE ~. 

nepeXO,llHbie IPOpM¢aKTOpbi 3J1eMeHTapHbiX aTOMOB 

H3 ( 7) MOryT 6biTb npe,llCTaBJieHbl B BH.lle: 

C·qj 

3,lleCb q Bbipa~eH B aTOMHbiX e,llHHHI.taX Hl' ny JlbCa, T. e. q[M38/c]/pb, r ,lle 

6opOBCKHti HMnyJibC, ~ npHse..oeHHas:r Macca aToMa. 

KoHcTaHTbi C, k ·' Ta6JIHI.taX 22-33. 

Ha"YaJlbHOe COCTOs:rHHe aTOMa i yKa3aHO .E 3arOJIOBKaX Ta6JIHI.l, KOHe"YHbie 

COCTOs:rHHs:r f' 0603Ha"YeHbl CTaH,llapTHbiM cnOC060M. 

CJle,llyeT "YHTaTb KaK npOH3Be,lleHHs:r CTeneHeti npOCTbiX 'iHCeJI, XOTs:r 

HeKOTOpbie H3 HHX He pa3JIO~eHbi noJIHOCTbiO Ha npocTbie ..oks:r noJiy"YeHHs:r 

6oJiee KOpOTKOti 3anHCH. 3HaK MHHYC nepe,a "YHCJIOM OTHOCHTCs:r KO BCeMy 

"YHCJIY. Bee 'iHCJia s Ta6JIHI.tax npHBe.llel':br TO"YHO 6e3 oKpyr JieHHti. ,QJis:r 

npHMepa BbinHWeM B s:rBHOM BH,lle ~PopMIPaKTt)p nepeXO,lla is - 4d: 

430 216 2 ( "'2 + 25. q2) ·q d 
F100(q) -

( 52 ~.4 2 
)5 + "'' ·q 

HMeHHO ¢opM¢aKTOp 
/1(t/ 

OnHCKOti, 3TOT npHBe,lleH B c "YTO npHBeJIO K 

HeTO"YHOCTH H B Ce"YeHHHX .l!Jls:r 3TOrO nep!~XO,lla noJiy"YeHHbiX 3THM aBTOpOM 

B 

/10/ 

/26/ 
pa6oTe OcTaJJbHhie ..oesHTb ¢opM¢aKTOpOB 

npHBe,lleHHbie B OT JlH'iaiOTCH OT HaWHX TOJibKO He3Ha"YaiUHM MHO~eTeJieM 

THna i HJIH -1, CBH3aHHbiM C Bbi60pOM ¢a::: bi BOJlHOBOti ¢YHKI.lHH. 8 ,llaHHOti 

/27/ 
pa6oTe HcnoJib30BaHbi BOJIHosoti IPYHKI.tHH npHse..oeHHbre s 

HHTepecHoe 3aMe"YaHHe o CTPYKTYPE! ¢opM¢aKTopos MO}KHO c..oeJiaTb 
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Ta6~wua 1. CeqeHWQ B3awMoaeAcTBWQ A
28 

Haqa~bHoe cocTOQHWe ls. 

1 H 6 c 7 N 18 AR 73 TA 

tot 8.01-20 5.91-19 6.59-19 2.36-18 1.57-17 

cob inc cob inc cob inc cob inc cob inc 

inel 2.15-01 7.85-01 6.43-01 3.57-01 6.56-01 3.44-01 8.23-01 1. 77-01 9.37-01 6.32-02 
ex 2.57-02 2.61-01 7.51-02 1. 08-01 6.23-02 9.9E-02 7.55-02 5.08-02 6.98-02 2.03-02 
ion 1.89-01 5.24-01 5.68-01 2.49-01 5.94-01 2.44-01 7.48-01 1.26-01 8.67-01 4.29-02 

2p 1.66-02 1.82-01 4.85-02 7.49-02 4.00-02 6.9~-02 4.85-02 3.53-02 4.53-02 1.43-02 
3p 4.46-03 4.06-02 1. 31-02 1.69-02 1.09-02 1.57-02 1.32-02 7.96-03 1.21-02 3.11-03 
4p 1.82-03 1.57-02 5.33-03 6.51-03 4.48-03 6.0€-03 5.42-03 3.08-03 4.90-03 1.19-03 
5p 9.19-04 7.69-03 2.69-03 3.20-03 2.26-03 2.9~-03 2.74-03 1.51-03 2.47-03 5.80-04 
6p 5.27-04 4.36-03 1.54-03 1.81-03 1.30-03 1.6$-03 1.57-03 8.58-04 1. 41-03 3.28-04 
7p 3.30-04 2.71-03 9.67-04 1.13-03 8.14-04 1.0~-03 9.86-04 5.33-04 8.86-04 2.04-04 
8p 2.21-04 1.80-03 6.45-04 7.50-04 5.44-04 7.0C-04 6.59-04 3.54-04 5.91-04 1.35-04 
9p 1.55-04 1.26-03 4.52-04 5.24-04 3.81-04 4.89-04 4.62-04 2.48-04 4.14-04 9.43-05 

lOp 1.12-04 9.12-04 3.29-04 3.80-04 2.78-04 3.5~-04 3.36-04 1.80-04 3.02-04 6.84-05 

Ta6~wua 2. Ce~eHH~ B3aHMo~eACTBH~ A? Ha~a~bHoe cocTo~HHe 2s. 
~e 

1 H 6 c 7 N 18 AR 73 TA 

tot 1.80-19 9.67-19 1.03-18 3.23-18 1. 97-17 

cob inc cob inc coh inc coh inc coh inc 

inel 1.18-01 8.82-01 . 4. 84-01 5.16-01 4.98-01 5.02-01 7.06-01 2.94-01 8.66-01 1.34-01 
ex 1.23-02 4.73-01 4.91-02 2.64-01 3.94-02 2.48-01 5.41-02 1. 46-01 6.80-02 7.67-02 
ion 1. 06-01 4.08-01 4.35-01 2.53-01 4.58-01 2.54-01 6.52-01 1.48-01 7.98-01 5.75-02 

2p 9.17-03 3.68-01 3.66-02 2.05-01 2.92-02 1. 9~-01 4.01-02 1.13-01 5.11-02 5.97-02 
3p 8.83-04 4.41-02 3.52-03 2.46-02 2.91-03 2.29-02 3.97-03 1.35-02 4.77-03 7.41-03 
4p 3.12-04 1.32-02 1.25-03 7.39-03 1.03-03 6.91-03 1.41-03 4.07-03 1. 67-03 2.20-03 
5p 1.49-04 5.91-03 5.96-04 3.30-03 4.92-04 3.09-03 6.76-04 1.82-03 7.98-04 9.74-04 
6p 8.36-05 3.19-03 3.34-04 1.78-03 2.75-04 1. 67-03 3.78-04 9.81-04 4.46-04 5.23-04 
7p 5.16-05 1.93-03 2.06-04 1. 07-03 1.70-04 1. 01-03 2.34-04 5.93-04 2.75-04 3.16-04 
8p 3.42-05 1.26-03 1.36-04 7.01-04 1.13-04 6.59-04 1. 55-04 3.87-04 1.82-04 2.06-04 

4f 4.89-04 1.15-02 1.95-03 6.43-03 1.56-03 6.12-03 2.14-03 3.58-03 2.65-03 1.74-03 
5f 3.10-04 6.44-03 1.23-03 3.59-03 9.89-04 3.43-03 1.36-03 2.00-03 1.66-03 9.53-04 
6f 1.92-04 3.76-03 7.67-04 2.10-03 6.16-04 2.00-03 8.49-04 1.17-03 1.03-03 5.51-04 
7f 1.25-04 2.36-03 4.99-04 1.32-03 4.02-04 1.26-03 5.53-04 7.35-04 6.66-04 3.44-04 
8f 8.55-05 1. 57-03 3.41-04 8.78-04 2.74-04 8.41-04 3.78-04 4.90-04 4.54-04 2.20-04 
9f 6.07-05 1.10-03 2.42-04 6.15-04 1.95-04 5.89-04 2.69-04 3.43-04 3.22-04 1.59-04 
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Ta6nHua 3. Ce~eHH~ B3aHMo~e~cTBH~ A
2

e. Ha~anbHoe cocTo~HHe 3s. 

1 H 6 c 7 N 18 AR 73 TA 

tot 2.41-19 1.16-18 1.21-18 3.60-18 2.11-17 

cob inc cob inc cob inc cob inc coh inc 

inel 9.01-02 9.10-01 4.11-01 5.89-01 4.29-01 5.71·01 6.44-01 3.56-01 8.20-01 1.80-01 
ex 5.22-03 5.11-01 2.32-02 3.14-01 1.90-02 2.93·01 2.72-02 1.84-01 3.88-02 1.08-01 
ion 8.48-02 3.99-01 3.88-01 2.75-01 4.10-01 2.78·01 6.17-01 1.72-01 7.81-01 7.24-02 

2p 9.80-04 1.54-02 4.36-03 9.66-03 3.62-03 9.41·03 5.29-03 5.81-03 6.37-03 2.74-03 
3p 1. 61-03 3.29-01 7.13-03 2.06-01 6.04-03 1.91·01 8.25-03 1. 21-01 1.33-02 7.24-02 
4p 2.27-04 3.78-02 1. 01-03 1.84-02 8.70-04 1. 67· 02 1.19-03 1.06-02 1.80-03 6.29-03 
5p 9.09-05 9.21-03 4.04-04 5.80-03 3.39-04 5.37·03 4. 76-04 3.38-03 6.81-04 1.99-03 
6p 4. 72-05 4.33-03 2.10-04 2.71-03 1. 74-04 2.53·03 2.47-04 1.59-03 3.47-04 9.29-04 
7p 2.80-05 2.43-03 1.24-04 1.52-03 3.49-05 1.42· 03 1. 47-04 8.92-04 2.04-04 5.20-04 
Sp 1.81-05 1.52-03 8.04-05 9.47-04 6.65-05 8.87· 04 9.48-05 5.57-04 1.31-04 3.24-04 
9p 1.24-05 1.02-03 5.51-05 6.34-04 4.55-05 5.95·04 6.51-05 3.73-04 8.96-05 2.17-04 

4f 1.33-03 7.95-02 5.93-03 4.92-02 4.69-03 4.70·02 6.84-03 2.93-02 9.75-03 1. 65-02 
5£ 3.66-04 1.34-02 1.63-03 8.30-03 1.30-03 7.98·03 1.89-03 4.96-03 2.59-03 2.65-03 
6£ 1. 59-04 4.93-03 7.06-04 3.06-03 5.66-04 2.94· 03 8.25-04 1. 83-03 1.11-03 9.55-04 
7£ 8.56-05 2.47-03 3.81-04 1.53-03 3.06-04 1:48·03 4.46-04 9.16-04 5.93-04 4. 75-04 
Sf 5.22-05 1.45-03 2.32-04 9.00-04 1.87-04 8.68·04 2.72-04 5.38-04 3.60-04 2.78-04 

16 



Ta6JI.HUa 4. Ce'ieHH:71 B3aHMo,n;eticTBH:71 H. Ha'iaJibHoe cocTO:?IH.He ls-

1 H 6 c 7 N 18 AR 73 TA 

tot 4.37-20 3.83-19 4.47-19 1. 70-18 1.24-17 

cob inc coh inc coh inc coh inc cob inc 

tot 2.79-01 7.21-01 7.06-01 2.94-01 7.24-01 2.76-01 8.65-01 1.35-01 9.58-01 4.24-02 
el 1. 01-01 1. 78-01 2.59-01 8.00-02 2.77-01 7.69-02 3.37-01 3.85-02 4.01-01 1.18-02 
inel 1. 78-01 5.44-01 4.46-01 2.14-01 4.46-01 1.99-01 5.28-01 9.65-02 5.57-01 3.06-02 
ex 1.70-02 1.46-01 4.19-02 5.11-02 3.40-02 4.55-02 3.86-02 2.17-02 3.18-02 7.68-03 
ion 1.61-01 3.98-01 4.04-01 1. 63-01 4.13-01 1.54-01 4.90-01 7.48-02 5.25-01 2.29-02 

2s 3.09-03 1.53-02 7.65-03 5.56-03 6.49-03 5.07-03 7.36-03 2.39-03 5.74-03 7.36-04 
3s 7.97-04 3.54-03 1.97-03 1.30-03 1.69-03 1.19-03. 1.92-03 5.60-04 1.48-03 1.68-04 
4s 3.21-04 1.38-03 7.94-04 5.06-04 6.84-04 4.65-04 7.75-04 2.19-04 5.96-04 6.52-05 

2p 7.64-03 8.34-02 1.88-02 2.90-02 1.49-02 2.56-02 1.69-02 1.23-02 1.44-02 4.53-03 
3p 2.05-03 1.86-02 5.06-03 6.52-03 4.05-03 5.79-03 4.61-03 2.76-03 3.83-03 9.83-04 
4p 8.38-04 7.18-03 2.06-03 2.52-03 1.66-03 2.24-03 1.89-03 1.07-03 1.56-03 3.75-04 
5p 4.22-04 3.53-03 1.04-03 1.24-03 8.38-04 1.10-03 9.53-04 5.26-04 7.83-04 1.84-04 
6p 2.42-04 2.00-03 5.97-04 7.01-04 4.81-04 6.26-04 5.48-04 2.98-04 4.49-04 1.04-04 
7p 1.52-04 1.24-03 3.74-04 4.36-04 3.02-04 3.89-04 3.43-04 1.85-04 2.81-04 6.44-05 

3d 1.94-04 1.54-03 4.78-04 5.41-04 3.80-04 4.84-04 4.32-04 2.30-04 3.58-04 7.73-05 
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Ta6~Hua 5. Ce~eHHH B3aHMo~e~cTBHH H. H9~a~bHoe cocTOHHHe 2s. 

1 H 6 c 7 N 18 AR 73 TA 

tot 1. 30-19 8.02-19 8.66-19 2.89-18 1.82-17 

coh inc coh inc coh inc coh inc coh inc 

tot 1. 57-01 8.43-01 5.60-01 4.40-01 5.72-01 4.28-ll 7.65-01 2.35-01 9.05-01 9.55-02 
el 7.54-02 3.28-01 2.70-01 1. 74-01 2.76-01 1. 72-ll 3.70-01 9.43-02 4.38-01 3.59-02 
inel 8.16-02 5.14-01 2.91-01 2.65-01 2.96-01 2 .56-ll 3.95-01 1.41-01 4.66-01 5.96-02 
ex 8.38-03 2.44-01 2.92-02 1.19-01 2.35-02 1.11-ll 3.04-02 6.10-02 3.54-02 3.02-02 
ion 7.32-02 2.70-01 2.62-01 1.46-01 2.72-01 1. 46-ll 3.64-01 7.99-02 4.31-01 2.94-02 

1s 1.04-03 5.15-03 3.66-03 2.66-03 3.35-03 2. 62- l3 4.32-03 1.41-03 3.91-03 5.02-04 
3s 2.65-04 9.79-03 9.20-04 4.74-03 7.23-04 4.41-)3 9.35-04 2.44-03 1.17-03 1.22-03 
4s 9.19-05 2.68-03 3.20-04 1.30-03 2.53-04 1.21-)3 3.27-04 6.68-04 3.99-04 3.25-04 
5s 4.35-05 1.15-03 1.51-04 5.60-04 1.20-04 5.24-)4 1.55-04 2.89-04 1.88-04 1. 39-04 

2p 3.18-03 1.28-01 1.11-02 6.19-02 8.70-03 5. 73- l2 1.13-02 3.17-02 1.40-02 1.62-02, 
3p 3.07-04 1.53-02 1.07-03 7.45-03 8.75-04 6.81- }3 1.13-03 3.79-03 1.33-03 2.00-03 
4p 1.08-04 4.58-03 3.78-04 2.23-03 3.08-04 2.05-)3 3.98-04 1.14-03 4.60-04 5.94-04 
5p 5.19-05 2.04-03 1.81-04 9.94-04 1. 47-04 9.18- l4 1.91-04 5.09-04 2.19-04 2.63-04 
6p 2.90-05 1.10-03 1.01-04 5.36-04 8.23-05 4. 96- )4 1.07-04 2.75-04 1.22-04 1.42-04 

3d 1.48-03 4.06-02 5.14-03 1. 97-02 4.04-03 1.84- l2 5.24-03 1.01-02 6.32-03 4.90-03 
4d 4.80-04 9.20-03 1.67-03 4.47-03 1.32-03 4.21- )3 1.72-03 2.31-03 1.99-03 1.05-03 
5d 2.19-04 3.69-03 7.62-04 1.79-03 6.07-04 1. 70- )3 7.88-04 9.30-04 9.00-04 4.11-04 
6d 1.20-04 1.88-03 4.15-04 9.18-04 3.31-04 8.69-)4 4.30-04 4.76-04 4.87-04 2.08-04 
7d 7.26-05 1.10-03 2.52-04 5.38-04 2.02-04 5.10-)4 2.62-04 2.79-04 2.95-04 1. 21-04 

4f 1.69-04 3.99-03 5.88-04 1.94-03 4.62-04 1.82- l3 6.00-04 1.00-03 7.17-04 4. 70-04 
5f 1. 07-04 2.23-03 3.72-04 1.08-03 2.94-04 1.02- l3 3.81-04 5.59-04 4.49-04 . 2.57-04 
6f 6.66-05 1.30-03 2.31-04 6.32-04 1.83-04 5.95-)4 2.38-04 3.27-04 2.78-04 1.49-04 
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Ta6JIHUa 6. Ce~eHHS'I B3aHMO.lleHcTBHS'I H. Ha~aJibHOe cocTOS'IHHe 3s. 

1 H 6 c 7 N 18 AR 73 TA 

tot 1.89-19 9.98-19 1.06-18 3.30-18 1. 99-17 

cob inc coh inc cob inc coh inc coh inc 

tot 1.13-01 8.87-01 4.72-01 5.28-01 4.86-01 5.14-01 6.96-01 3.04-01 8.59-01 1. 41-01 
el 5.57-02 3.76-01 2.33-01 2.26-01 2.40-01 2.22-01 3.44-01 1. 31-01 4. 24-01 5.85-02 
inel 5.74-02 5.10-01 2.39-01 3.03-01 2.46-01 2.92-01 3.52-01 1.73-01 4.35-01 8.28-02 
ex 2.91-03 2.36-01 1.19-02 1.35-01 9.70-03 1. 25-01 1.34-02 7.46-02 1.81-02 4.21-02 
ion 5.45-02 2.74-01 2.27-01 1.68-01 2.36-01 1. 67-01 3.39-01 9.85-02 4.17-01 4.07-02 

1s 1.84-04 8.17-04 7.56-04 4.98-04 7.14-04 5.02-04. 9.88-04 2.89-04 9.23-04 1.05-04 
2a 1.82-04 6.72-03 7.39-04 3.81-03 5.91-04 3.61-03 8.20-04 2.14-03 1.07-03 1.12-03 
4a 5.20-05 7.38-03 2.12-04 4.17-03 1.69-04 3.90-03 2.32-04 2.33-03 3.39-04 1.34-03 
5a 2.12-05 2.14-03 7.56-05 1. 21-03 6.79-05 1.13-03 9.42-05 6.76-04 1.33-04 3.83-04 

2p 3.12-04 4.90-03 1.27-03 2.80-03 1.04-03 2.69-03 1.45-03 1.58-03 1.69-03 7.24-04 
3p 5.27-04 1.05-01 2.16-03 6.00-02 1.84-03 5.49·02 2.46-03 3.30-02 4.02-03 1.92-02 
4p 7.46-05 9.16-03 3.07-04 5.34-03 2.67-04 4.78·03 3.58-04 2.88-03 5.53-04 1.66-03 
5p 2.94-05 2.93-03 1.20-04 1.68-03 1.01-04 1.54 ·03 1. 37-04 9.23-04 1.96-04 5.27-04 
6p 1.52-05 1.37-03 6.19-05 7.87-04 5.14-05 7.24·04 7.01-05 4.34-04 9.78-05 2.46-04 

3d 4.45-04 3.00-02 1.81-03 1. 70-02 1.43-03 1.60 ·02 1.99-03 9.51-03 2.69-03 5.26-03 
4d 1.30-04 1. 51-02 5.27-04 8.50-03 4.23-04 7.98·03 5.83-04 4.75-03 8.06-04 2.72-03 
5d 6.24-05 4.78-03 2.53-04 2.70-03 2.01-04 2.54·03 2.80-04 1. 51-03 3.76-04 8.46-04 
6d 3.47-05 2.22-03 1.41-04 1.25-03 1.12-04 1.18 ·03 1.56-04 7.02-04 2.07-04 3.88-04 
7d 2.13-05 1.24-03 8.64-05 6.98-04 6.87-05 6.58·04 9.56-05 3.91-04 1.26-04 2.15-04 

4f 4.24-04 2.53-02 1. 72-03 1.43-02 1.35-03 1.35 ·02 1. 87-03 8.00-03 2.55-03 4.36-03 
5f 1.16-04 4.26-03 4.73-04 2.41-03 3.72-04 2.28·03 5.17-04 1.35-03 6.87-04 7.01-04 
Sf 5.05-05 1.56-03 2.05-04 8.87-04 1.62-04 8.43·04 2.25-04 4.98-04 2.94-04 2.53-04 
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Ta6~Hua 7. CeqeHH~ B3aHMo~e~cTBH~ A . Haqa~bHoe cocTo~HHe ls. 
·rr 1-l 

1 H 6 c 7 N 18 AR 73 TA 

tot 2.72-23 4.57-22 5.98-22 3.28-21 4.47-20 

cob inc cob inc cob inc cob inc cob inc 

tot 4.58-01 5.42-01 8.33-01 1.67-01 8.53-01 1.47-01 9.38-01 6.23-02 9.85-01 1.52-02 
el 7.59-04 7.59-04 1.62-03 2.70-04 1.69-03 2.41-04 2.02-03 1.13-04 2.40-03 3.33-05 
inel 4.58-01 5.41-01 8.31-01 1. 67-01 8.51-01 1.47-01 9.36-01 6.22-02 9.82-01 1.52-02 
ex 2.98-01 3.58-01 5.32-01 1.09-01 5.43-01 9.58-02 5.97-01 4.01-02 6.09-01 9.56-03 
ion 1. 60-01 1.83-01 2.99-01 5.80-02 3.08-01 5.12-02 3.39-01 2.21-02 3.73-01 5.61-03 

2p 2.27-01 2.73-01 4.03-01 8.29-02 4.11-01 7.28-02 4.46-01 3.04-02 4.59-01 7.22-03 
3p 3.87-02 4.60-02 6.95-02 1.41-02 7.11-02 1.24-02" 8.10-02 5.23-03 8.08-02 1.26-03 
4p 1.37-02 1.63-02 2.47-02 5.00-03 2.53-02 4.40-03 2.89-02 1.86-03 2.89-02 4. 49-04 
5p 6.49-03 7.69-03 1.17-02 2.37-03 1.20-02 2.08-03 1. 37-02 8.80-04 1. 37-02 2.13-04 
6p 3.60-03 4.27-03 6.52-03 1.31-03 6.67-03 1.16-03 7.61-03 4.88-04 7.65-03 1.19-04 
7p 2.21-03 2.62-03 4.00-03 8.08-04 4.10-03 7.10-04 4.68-03 3.00-04 4.70-03 7.31-05 
8p 1.46-03 1.73-03 2.64-03 5.32-04 2.70-03 4.68-04 3.09-03 1.98-04 3.10-03 4.82-05 
9p 1. 01-03 1.20-03 1.83-03 3.70-04 1.88-03 3.25-04 2.15-03 1.37-04 2.16-03 3.35-05 

lOp 7.33-04 8.68-04 1.33-03 2.68-04 1.36-03 2.35-04 1.55-03 9.95-05 1.56-03 2.43-05 
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Ha"faJibHoe COCT05lHHe 2s. 

1 H 6 c 7 N 18 AR 73 TA 

tot 2.90-22 4.51-21 5.85-21 3.08-20 3.93-19 

cob inc cob inc cob inc cob inc cob inc 

tot 4. 46-01 5.54-01 8.23-01 1. 77-01 8.44-01 1. 56 ·01 9.33-01 6.67-02 9.84-01 1. 61-02 
el 1.28-03 1.29-03 2.92-03 4.94-04 3.05-03 4.44 ·04 3.73-03 2.14-04 4.57-03 6.43-05 
inel 4. 44-01 5.53-01 8.20-01 1. 77-01 8.41-01 1.56 ·01 9.30-01 6.65-02 9.79-01 1.60-02 
ex 4.05-01 5.07-01 7.40-01 1.61-01 7.58-01 1.42 ·01 8.70-01 6.03-02 8.70-01 1. 44-02 
ion 3.98-02 4.61-02 7.96-02 1.56-02 8.24-02 1.39 ·02 5.99-02 6.22-03 1.09-01 1.66-03 

2p 2.86-01 3.56-01 5.28-01 1.14-01 5.41-01 1.00 ·01 6.34-01 4.28-02 6.29-01 1.03-02 
3p 8.22-02 1.07-01 1. 44-01 3.29-02 1.47-01 2.89 ·02" 1. 58-01 1.20-02 1. 58-01 2.72-03 
4p 1.62-02 2.04-02 2.93-02 6.45-03 2.99-02 5.68 ·03 3.27-02 2.40-03 3.37-02 5.62-04 
5p 6.14-03 7.70-03 1.12-02 2.45-03 1.15-02 2.16 -03 1.26-02 9.15-04 1. 31-02 2.17-04 
6p 3.06-03 3.81-03 5.62-03 1.22-03 5.75-03 1.07 ·03 6.33-03 4.56-04 6.63-03 1. 09-04 
7p 1. 76-03 2.20-03 3.25-03 7.02-04 3.33-03 6.19 -04 3.67-03 2.64-04 3.85-03 6.34-05 
8p 1.12-03 1.39-03 2.06-03 4.44-04 2.11-03 3.92 ·04 2.33-03 1.67-04 2.45-03 4.03-05 
9p 7.56-04 9.39-04 1.40-03 3.01-04 1.43-03 2.65 -04 1.58-03 1.13-04 1.66-03 2.73-05 

lOp 5.37-04 6.66-04 9.92-04 2.13-04 1.02-03 1.88 -04 1.12-03 8.04-05 1.18-03 1.94-05 

3d 6.92-04 6.94-04 1.54-03 2.65-04 1.60-03 2.38 -04 1.94-03 1.14-04 2.32-03 3.29-05 

4f 1.24-03 1.24-03 2.87-03 4.80-04 3.00-03 4.31 -04 3.72-03 2.10-04 4.62-03 6.47-05 
Sf 5.88-04 5.88-04 1.36-03 2.27-04 1.42-03 2.04 -04 1. 77-03 9.95-05 2.20-03 3.08-05 
Sf 3.16-04 3.16-04 7.31-04 1.22-04 7.66-04 1.10 ·04 9.52-04 5.36-05 1.19-03 1.66-05 
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Ta6~HQa 9. CeYeHH~ B3aHMo~e~cTBH~ Arr~ HaYa~bHOe cocTO~HHe 3s. 

1 H 6 c 7 N 18 AR 73 TA 

tot 1.14-21 1. 64-20 2.11-20 1.06-19 1. 27-18 

coh inc coh inc coh inc coh inc coh inc 

tot 4. 32-01 5.68-01 8.12-01 1.88-01 8.34-01 1.6f -01 9.28-01 7.17-02 9.83-01 1. 72-02 
el 1. 71-03 1. 71-03 4.00-03 7.05-04 4.17-03 6.3{ -04 5.18-03 3.12-04 6.45-03 9.24-05 
inel 4. 30-01 5.66-01 8.08-01 1.88-01 8.29-01 1.6f -01 9.23-01 7.14-02 9.76-01 1.71-02 
ex 4.11-01 5.44-01 7.65-01 1. 79-01 7.84-01 1.5f -01 8.69-01 6.82-02 9.17-01 1.62-02 
ion 1.96-02 2.24-02 4.29-02 8.29-03 4.49-02 7 .4~ -03 5.45-02 3.16-03 5.93-02 8.95-04 

2p 1.95-03 2.53-03 3.74-03 8.48-04 3.85-03 7.51 -04 4.37-03 3.27-04 4.76-03 8.12-05 
3p 3.32-01 4.38-01 6.19-01 1. 45-01 6.34-01 1.2f -or 7.03-01 5.48-02 7.36-01 1. 30-02 
4p 4.70-02 6.65-02 8.10-02 2.08-02 8.25-02 1.8~ -02 8.70-02 7.89-03 9.09-02 1. 76-03 
5p 9.93-03 1.33-02 1.82-02 4.34-03 1.86-02 3.8~ -03 2.04-02 1.61-03 2.07-02 3.79-04 
6p 3.84-03 5.06-03 7.16-03 1. 67-03 7.34-03 1.4E -03 8.14-03 6.34-04 8.50-03 1.50-04 
7p 1.94-03 2.54-03 3.65-03 8.45-04 3.75-03 7.47 -04 4.18-03 3.22-04 4.40-03 7.70-05 
8p 1.14-03 1.48-03 2.15-03 4.95,-04 2.21-03 4.3E -04 2.47-03 1.89-04 2.62-03 4.55-05 
9p 7.32-04 9.49-04 1.39-03 3.15-04 1.43-03 2.81 -04 1.60-03 1. 21-04 1.70-03 2.94-05 

lOp 5.02-04 6.49-04 9.54-04 2.16-04 9.80-04 1.9~ -04 1.10-03 8.27-05 1.17-03 2.02-05 

3d 5.69-04 5.72-04 1.33-03 2.35-04 1.38-03 2.12 -04 1.72-03 1.04-04 2.17-03 3.09-05 
4d 5.85-04 5.91-04 1.31-03 2.39-04 1.37-03 2.16 -04 1.69-03 1.04-04 2.05-03 2.97-05 

4f 6.80-03 6.80-03 1.69-02 2.84-03 1.78-02 2.57 -03 2.25-02 1.30-03 2.96-02 4.16-04 
5f 5.42-04 5.42-04 1.35-03 2.26-04 1.43-03 2.05 -04 1.85-03 1.04-04 2.47-03 3.45-05 
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1 H 6 c 7 N 18 AR 73 TA 

tot 2.08-23 3.52-22 4.60-22 2.54-21 3.48-20 

cob inc cob inc cob inc cob inc cob inc 

tot 4.60-01 5.40-01 8.34-01 1. 66-01 8.54-01 1. 4·i-01 9.38-01 6.19-02 9.85-01 1.51-02 
inel 4.60-01 5.40-01 8.34-01 1.66-01 8.54-01 1. 41i-01 9.38-01 6.19-02 9.85-01 1. 51-02 
ex 3.01-01 3.59-01 5.37-01 1.09-01 5.48-01 9.5:1-02 6.22-01 4.02-02 6.16-01 9.61-03 
ion 1.59-01 1. 82-01 2.97-01 5.73-02 3.05-01 5.0!i-02 3.16-01 2.18-02 3.69-01 5.52-03 

2p 2.29-01 2.74-01 4.07-01 8.31-02 4.16-01 7. 311-02 4.72-01 3.05-02 4.65-01 7.27-03 
3p 3.90-02 4.62-02 7.01-02 1.41-02 7.17-02 1.2·l-02 8.16-02 5.23-03 8.15-02 1. 27-03 
4p 1.38-02 1.63-02 2.49-02 5.00-03 2.55-02 4.411-03 2.90-02 1.85-03 2.91-02 4.51-04 
5p 6.54-03 7.71-03 1.18-02 2.37-03 1.21-02 2.011-03 1.38-02 8.79-04 1.39-02 2.14-04 
6p 3.63-03 4.28-03 6.56-03 1.31-03 6. 71-03 1.11i-03 7.65-03 4.88-04 7.70-03 1.19-04 
7p 2.23-03 2.63-03 4.03-03 8.07-04 4.13-03 7.10-04 4.70-03 3.00-04 4.74-03 7.32-05 
8p 1.47-03 1. 73-03 2.66-03 5.32-04 2.72-03 4.611-04 3.10-03 1.98-04 3.13-03 4.83-05 
9p 1.02-03 1.20-03 1.85-03 3.70-04 1.89-03 3.2h-04 2.16-03 1.37-04 2.17-03 3.36-05 

lOp 7.38-04 8.69-04 1.34-03 2.67-04 1.37-03 2.3h-04 1.56-03 9.94-05 1.57-03 2.43-05 

1 H 6 c 7 H 18 AR 73 TA 

tot 2.24-22 3.52-21 4.58-21 2.42-20 3.13-19 

cob inc cob inc cob inc cob inc cob inc 

tot 4.48-01 5.52-01 8.24-01 1. 76-01 8.45-01 1. 5~ -01 9.34-01 6.60-02 9.84-01 1. 59-02 
inel 4.48-01 5.52-01 8.24-01 1. 76-01 8.45-01 1. 5f -01 9.34-01 6.60-02 9.84-01 1.59-02 
ex 4.08-01 5.07-01 7.46-01 1.60-01 7.64-01 1.41-01 8.41-01 6.00-02 8.78-01 1.43-02 
ion 3.93-02 4.54-02 7.80-02 1.53-02 8.08-02 1. 3~ -02 9.27-02 6.03-03 1. 06-01 1.60-03 

2p 2.89-01 3.56-01 5.33-01 1.13-01 5.46-01 1. oc -01 6.03-01 4.26-02 6.35-01 1.03-02 
3p 8.40-02 1.07-01 1.48-01 3.31-02 1.51-01 2.91-02 1.63-01 1.21-02 1.63-01 2.77-03 
4p 1.64-02 2.05-02 2.98-02 6.46-03 3.05-02 5.6E-03 3.33-02 2.40-03 3.44-02 5.66-04 
5p 6.23-03 7.73-03 1.14-02 2.45-03 1.17-02 2.1€-03 1.36-02 9.16-04 1.34-02 2.18-04 
6p 3.10-03 3.83-03 5.70-03 1.22-03 5.84-03 1. 07-03 6.43-03 4.56-04 6.75-03 1.09-04 
7p 1.79-03 2.20-03 3.29-03 7.01-04 3.38-03 6.18-04 3.72-03 2.64-04 3.92-03 6.34-05 
8p 1.13-03 1.39-03 2.09-03 4.44-04 2.14-03 3.92-04 2.37-03 1. 67-04 2.49-03 4.03-05 
9p 7.66-04 9.42-04 1.41-03 3.00-04 1.45-03 2.65-04 1.60-03 1.13-04 1.69-03 2.73-05 

lOp 5.44-04 6.68-04 1. 01-03 2.13-04 1.03-03 1. 88-04 1.14-03 8.03-05 1.20-03 1.94-05 

4f 1.23-03 1.23-03 2.82-03 4.70-04 2.95-03 4.22-04 3.64-03 2.05-04 4.50-03 6.28-05 
5f 5.86-04 5.86-04 1.34-03 2.23-04 1.40-03 2.00-04 1. 73-03 9.72-05 2.15-03 3.00-05 
6f 3.16-04 3.16-04 7.21-04 1. 20-04 7.55-04 1. 08-04 9.36-04 5.24-05 1.16-03 1. 62-05 
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1 H 6 c 7 N 18 AR 73 TA 

tot 8.89-22 1.30-20 1.68-20 8.53-20 1.03-18 

cob inc cob inc cob inc coh inc cob inc 

tot 4.35-01 5.65-01 8.14-01 1.86-01 . 8.36-01 1.6· ,-01 9.29-01 7.05-02 9.83-01 1. 70-02 
inel 4.35-01 5.65-01 8.14-01 1.86-01 8.36-01 1.6· !-01 9.29-01 7.05-02 9.83-01 1.70-02 
ex 4.18-01 5.45-01 7.78-01 1. 79-01 7.98-01 1.51 i-01 8.84-01 6.75-02 9.33-61 1.62-02 
ion 1. 70-02 1.97-02 3.62-02 7.15-03 3.79-02 6.3j 1-03 4.55-02 3.02-03 4.97-02 8.37-04 

2p 2.00-03 2.55-03 3.82-03 8.50-04 3.93-03 7.5: :-04 4.46-03 3.27-04 4.89-03 8.19-05 
3p 3.37-01 4.38-01 6.27-01 1. 44-01 6.43-01 1.2' -01 7.13-01 5.44-02 7.53-01 1.30-02 
4p 5.05-02 6.92-02 8.89-02 2.18-02 9.07-02 1.9: -02 9.71-02 7.93-03 9.64-02 1.80-03 
5p 1.02-02 1.34-02 1.87-02 4.35-03 1.91-02 3.81 -03 2.10-02 1. 63-03 2.19-02 3.85-04 
6p 3.93-03 5.09-03 7.32-03 1.64-03 7.51-03 1.41 .-03 8.34-03 6.17-04 8.42-03 1.52-04 
7p 1.98-03 2.55-03 3.73-03 8.21-04 3.83-03 7 .4' ,-04 4.27-03 3.11-04 4.30-03 7.79-05 
8p 1.16-03 1.49-03 2.20-03 4.79-04 2.26-03 4.3~ -04 2.52-03 1.82-04 2.54-03 4.60-05 
9p 7.46-04 9.53-04 1.42-03 3.17-04 1.45-03 2.81 -04 1.63-03 1. 25-04 1.75-03 2.97-05 

lOp 5.11-04 6.52-04 9.72-04 2.17-04 9.99-04 1.9: -04 1.12-03 8.56-05 1. 21-03 2.04-05 

4f 6.72-03 6.73-03 1.65-02 2.76-03 1.73-02 2.4{ -03 2.19-02 1.25-03 2.88-02 4.03-04 
5f 5.78-04 5.78-04 1. 42-03 2.37-04 1.50-03 2.1L .-04 1.93-03 1.08-04 2.56-03 3.57-05 
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• 
Ta6~uua 13. CeYeHH~ B3aHMo~e~cTBH~ AnK' HaYa~bHoe cocTo~HHe ls. 

1 H 6 c 7 N 18 AR 73 TA 

tot 9.28-24 1.60-22 2.10-22 1.17-21 1. 63-20 

cob inc coh inc coh inc cob inc cob inc 

tot 4.63-01 5.37-01 8.36-01 1. 64-01 8.56-01 1. 41-01 9.39-01 6.10-02 9.85-01 1.50-02 
el 1.03-02 1.03-02 2.15-02 3.58-03 2.23-02 3.1,1-03 2.64-02 1.47-03 3.10-02 4. 27-04 
inel 4.53-01 5.27-01 8.14-01 1. 61-01 8.33-01 1.4.-01 9.13-01 5.95-02 9.54-01 1.45-02 
ex 2.92-01 3.45-01 5.16-01 1.04-01 5.27-01 9.1.-02 5.94-01 3.80-02 5.87-01 9.08-03 
ion 1.61-01 1.82-01 2.98-01 5.68-02 3.06-01 5.011-02 3.18-01 2.15-02 3.67-01 5.45-03 

2s 2.23-03 2.23-03 4.63-03 7.74-04 4.81-03 6.8:1-04 5.68-03 3.17-04 6.57-03 9.14-05 
3s 4.53-04 4.53-04 9.43-04 1. 57-04 9.79-04 1. 4lt-04 1.16-03 6.46-05 1.35-03 1.87-05 

2p 2.20-01 2.61-01 3.86-01 7.82-02 3.94-01 6.8li-02 4.44-01 2.85-02 4.35-01 6.76-03 
3p 3.72-02 4.38-02 6.61-02 1.32-02 6.76-02 1.11\-02 7.63-02 4.86-03 7.58-02 1.17-03 
4p 1.32-02 1.55-02 2.35-02 4.68-03 2.40-02 4.1: -03 2.71-02 1.72-03 2.70-02 4.16-04 
5p 6.23-03 7.31-03 1.11-02 2.21-03 1.14-02 1.91.-03 1.28-02 8.15-04 1.28-02 1.97-04 
6p 3.46-03 4.05-03 6.17-03 1.23-03 6.31-03 1.0! -03 7.13-03 4.52-04 7.13-03 1.10-04 
7p 2.12-03 2.49-03 3.79-03 7.54-04 3.87-03 6.6:-04. 4.38-03 2.78-04 4.38-03 6.74-05 
8p 1.40-03 1.64-03 2.50-03 4.97-04 2.55-03 4 .3{.-04 2.89-03 1.83-04 2.89-03 4.44-05 
9p 9.72-04 1.14-03 1. 74-03 3.45-04 1. 77-03 3.0:-04 2.01-03 1.27-04 2.01-03 3.09-05 

lOp 7.03-04 8.23-04 1.26-03 2.50-04 1.28-03 2. H -04 1.45-03 9.20-05 1.45-03 2.23-05 

3d 3.46-04 3.46-04 7.18-04 1. 20-04 7.44-04 1. 01-04 8.76-04 4.92-05 1.01-03 1.40-05 
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Ta6.JIHUa 14. Ce'"ieHH:R B3aHMo,aei:icTBH:R A
11 

K" Ha'"ia.JibHoe cocTO:RHHe 2s. 

1 H ·5 c 7 N 18 AR 73 TA 

tot 1. 02-22 1. 66-21 2.17-21 1.17-20 1. 55-19 

cob inc cob inc coh inc coh inc cob inc 

tot 4.53-01 5.47-01 8.28-01 1. 72-01 8.49-01 1. 5 .-01 9.36-01 6.42-02 9.84-01 1.56-02 
el 1.64-02 1.64-02 3.61-02 6.04-03 3.76-02 5.4 -03 4.56-02 2.57-03 5.48-02 7.66-04 
inel 4.36-01 5.31-01 7.92-01 1. 66-01 8.11-01 1. 4ti-01 8.90-01 6.16-02 9.30-01 1.48-02 
ex 3.97-01 4. 86-01 7.15-01 1.51-01 7.31-01 1. 3:1-01 8.09-01 5.58-02 8.28-01 1.33-02 
ion 3.96-02 4.51-02 7.72-02 1.49-02 7.99-02 1.3 .-02 8.15-02 5.81-03 1. 02-01 1.53-03 

3s 2.55-03 2.55-03 5.53-03 9.37-04 5.75-03 8.31-04 6.86-03 3.95-04 8.09-03 1.14-04 
4s 5.17-04 5.18-04 1.13-03 1.91-04 1.18-03 1. 7( -04 1.42-03 8.07-05 1.69-03 2.37-05 

2p 2.72-01 3.33-01 4.91-01 1.03-01 5.02-01 9.0!-02 5.48-01 3.83-02 5.69-01 9.11-03 
3p 7.89-02 1.00-01 1.36-01 3.01-02 1.39-01 2.6L-02 1.58-01 1.09-02 1. 47-01 2.45-03 
4p 1.53-02 1.90-02 2.71-02 5.82-03 2.76-02 5.11-03 2.98-02 2.13-03 3.03-02 4.94-04 
5p 5.78-03 7.12-03 1.03-02 2.20-03 1.05-02 1.9~ -03 1.14-02 8.08-04 1.17-02 1.89-04 
6p 2.87-03 3.52-03 5.14-03 1.09-03 5.25-03 9.5f-04 5.71-03 4.02-04 5.87-03 9.47-05 
7p 1.65-03 2.03-03 2.97-03 6.27-04 3.03-03 5.5~-04 3.30-03 2.32-04 3.40-03 5.48-05 
8p 1.05-03 1.28-03 1.88-03 3.97-04 1. 92-03 3.4f-04 2.10-03 1. 47-04 2.16-03 3.48-05 
9p 7.07-04 8.65-04 1.27-03 2.68-04 1.30-03 2.3€-04 1. 42-03 9.93-05 1.47-03 2.35-05 

lOp 5.02-04 6.14-04 9.04-04 1.90-04 9.24-04 1. 67-04 1.01-03 7.05-05 1.04-03 1. 67-05 

3d 7.93-03 7.94-03 1. 73-02 2.92-03 1.80-02 2.61-03 2.15-02 1.23-03 2.55-02 3.58-04 
4d 1.12-03 1.12-03 2.47-03 4.12-04 2.57-03 3. 69-04 3.13-03 1. 76-04 3.77-03 5.26-05 
5d 3.87-04 3.87-04 8.55-04 1.43-04 -8.92-04 1.28-04 1.09-03 6.09-05 1. 32-03 1.84-05 

4£ 8.50-04 8.50-04 1.88-03 3.14-04 1.96-03 2.81-04 2.38-03 1.34-04 2.88-03 4. 02-05 
5£ 3.98-04 3.98-04 8.80-04 1. 47-04 9.18-04 1. 31-04 1.12-03 6.27-05 1.35-03 1.89-05 
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Ta6~Hua 15. CeYeHH~ B3aHMo~e~CTBH~ A K' HaYa~bHoe cocTo~HHe 3s. r· 

1 H 6 c 7 N 18 AR 73 TA 

tot 4.16-22 6.38-21 8.27-21 4.31-20 5.43-19 

cob inc coh inc coh in< cob inc cob inc 

tot 4.43-01 5.57-01 8.21-01 1. 79-01 8.42-01 U8-01 9.32-01 6.77-02 9.84-01 1. 63-02 
el 2.08-02 2.08-02 4.76-02 8.11-03 4.96-02 7.:9-03 6.08-02 3.53-03 7.48-02 1.05-03 
inel 4.22-01 5.36-01 7.73-01 1. 71-01 7.92-01 1.!1-01 8.71-01 6.41-02 9.09-01 1. 52-02 
ex 4.04-01 5.15-01 7.34-01 1.64-01 7.51-01 1.14-01 8.23-01 6.10-02 8.51-01 1.44-02 
ion 1.87-02 2.11-02 3.92-02 7.45-03 4.08-02 6.f;5-03 4.83-02 3.10-03 5.82-02 8.43-04 

2s 6.25-04 6.26-04 1.44-03 2.44-04 1.51-03 2.: 0-04 1.86-03 1.07-04 2.31-03 3.24-05 
4s 2.71-03 2.72-03 5.97-03 1.05-03 6.20-03 9.~:2-04 7.46-03 4. 47-04 8.85-03 1.26-04 
5s 5.25-04 5.27-04 1.19-03 2.05-04 1.25-03 1.114-04 1. 51-03 8.87-05 1.84-03 2.60-05 

2p 1.68-03 2.17-03 3.04-03 6.85-04 3.10-03 6.03-04 3.39-03 2.54-04 3.48-03 5.93-05 
3p 3.14-01 4.03-01 5.66-01 1.27-01 5.79-01 1..2-01 6.32-01 4.73-02 6.48-01 1.10-02 
4p 4.66-02 6.30-02 7.93-02 1.92-02 8.07-02 l.ti8-02 8.49-02 6.82-03 8.09-02 1. 51-03 
5p 9.23-03 1.20-02 1.63-02 3.76-03 1.67-02 3.:11-03 1.79-02 1.36-03 1. 76-02 3.13-04 
6p 3.54-03 4.56-03 6.36-03 1.44-03 6.50-03 1. :~7-03 7.06-03 5.33-04 7.85-03 1. 23-04 
7p 1.79-03 2.28-03 3.23-03 7.25-04 3.30-03 6.:19-04 3.88-03 2.69-04 3.69-03 6.27-05 
8p 1.04-03 1.33-03 1.90-03 4.23-04 1.94-03 3.''3-04 2.12-03 1.58-04 2.18-03 3.69-05 
9p 6.70-04 8.52-04 1.22-03 2.72-04 1.25-03 2.:19-04 1.37-03 1.01-04 1. 41-03 2.38-05 

lOp 4.59-04 5.82-04 8.37-04 1.86-04 8.57-04 1.1)4-04 9.39-04 6.95-05 9.73-04 1.63-05 

3d 5.80-03 5.81-03 1.32-02 2.26-03 1.37-02 2.113-03 1. 67-02 9.78-04 2.04-02 2.88-04 
4d 5.66-03 5.68-03 1.25-02 2.20-03 1.30-02 1.:17-03 1.56-02 9.35-04 1.86-02 2.65-04 
5d 9.94-04 9.95-04 2.29-03 3.88-04 2.39-03 3. ·19-04 2.91-03 1.70-04 3.59-03 5.06-05 
6d 3.65-04 3.65-04 8.47-04 1.43-04 8.86-04 1.•!8-04 1.09-03 6.27-05 1.36-03 1.90-05 

4£ 4.42-03 4.42-03 1.03-02 1. 73-03 1.08-02 1. i6-03 1.34-02 7.65-04 1.69-02 2.36-04 
5f 2.99-04 2.99-04 7.02-04 1.17-04 7.37-04 1. 16-04 9.26-04 5.20-05 1.17-03 1.64-05 
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1 H 6 c 7 N 18 AR 73 TA 

tot 7.59-24 1.31-22 1. 72-22 9.63-22 1.34-20 

cob inc cob inc cob inc cob inc cob inc 

tot 4. 64-01 5.36-01 8.36-01 1.64-01 8.56-01 1.41-01 9.39-01 6.07-02 9.85-01 1.49-02 
el 1. 66-02 1. 66-02 3.44-02 5.73-03 3.57-02 5.1 l-03 4.22-02 2.35-03 4.94-02 6.80-04 
inel 4.47-01 5.20-01 8.02-01 1.58-01 8.20-01 1.31-01 8.97-01 5.84-02 9.36-01 1.42-02 
ex 2.85-01 3.37-01 5.00-01 1.01-01 5.11-01 8.81-02 5.74-01 3.68-02 5.65-01 8.74-03 
ion 1. 62-01 1.83-01 3.01-01 5.71-02 3.10-01 5.0.1-02 3.23-01 2.16-02 3.71-01 5.49-03 

2s 3.37-03 3.37-03 6.99-03 1.17-03 7.24-03 1.0·1-03 8.54-03 4.77-04 9.87-03 1.37-04 
3s 6.76-04 6.76-04 1.40-03 2.34-04 1.45-03 2.011-04 1. 71-03 9.57-05 . 1.99-03 2.76-05 

2p 2.12-01 2.53-01 3.71-01 7.53-02 3.79-01 6.6~1-02 4.25-01 2.74-02 4.14-01 6.44-03 
3p 3.60-02 4.25-02 6.36-02 1.28-02 6.50-02 1.1::-02 7.31-02 4.67-03 7.22-02 1.12-03 
4p 1. 27-02 1.50-02 2.26-02 4.51-03 2.31-02 3.91·-03 2.60-02 1.65-03 2.57-02 3.97-04 
5p 6.03-03 7.09-03 1.07-02 2.14-03 1.09-02 1.8~ -03 1.23-02 7.83-04 1.22-02 1.88-04 
6p 3.35-03 3.93-03 5.94-03 1.18-03 6.07-03 1.0•-03 6.84-03 4.35-04 6.79-03 1.05-04 
7p 2.06-03 2.41-03 3.65-03 7.28-04 3.73-03 6.3f-04 4.20-03 2.67-04 4.18-03 6.44-05 
8p 1.36-03 1.59-03 2.41-03 4.80-04 2.46-03 4. 21-04 2.77-03 1. 76-04 2.76-03 4.24-05 
9p 9.41-04 1.10-03 1. 67-03 3.33-04 1. 71-03 2.9~-04 1.93-03 1.22-04 1. 92-03 2.95-05 

lOp 6.81-04 7.99-04 1. 21-03 2.41-04 1.24-03 2.11-04 1.39-03 8.84-05 1.39-03 2.13-05 

3d 5.18-04 5.18-04 1.07-03 1.79-04 1.11-03 1. 5~-04 1.30-03 7.32-05 1.50-03 2.09-05 
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Ta6~Hua 17. Ce~eHH~ B3aHMo~eucTBH~ A Ha~a~bHoe cocTo~HHe 2s. 
11p 

1 H 6 c 7 N 18 AR 73 TA 

tot 8.41-23 1.38-21 1.80-21 9.71-21 1. 29-19 

cob inc cob inc cob inc coh inc coh inc 

tot 4.54-01 5.46-01 8.29-01 1. 71-01 8.50-01 1. 5:}-01 9.36-01 6.38-02 9.85-01 1.55-02 
el 2.58-02 2.58-02 5.64-02 9.44-03 5.87-02 8.4·!-03 7.11-02 4.00-03 8.51-02 1.19-03 
inel 4.28-01 5.20-01 7.73-01 1.61-01 7.91-01 1.4:~-01 8.65-01 5.98-02 8.99-01 1.43-02 
ex 3.88-01 4.74-01 6.94-01 1. 46-01 7.09-01 1.211-01 7.82-01 5.39-02 7.95-01 1.27-02 
ion 4.04-02 4.58-02 7.89-02 1. 51-02 8.15-02 1.3:1-02 8.32-02 5.89-03 1. 04-01 1.56-03 

ls 3.04-04 3.04-04 6.67-04 1.11-04 6.96-04 9.9~-05 8.46-04 4.73-05 1.02-03 1.42-05 
3s 3.70-03 3.70-03 7.99-03 1.35-03 8.29-03 1.2:-03 9.86-03 5.67-04 1.16-02 1.63-04 
4s 7.30-04 7.31-04 1.59-03 2.67-04 1.65-03 2.3i-04 1.98-03 1.13-04 2.35-03 3.29-05 

2p 2.61-01 3.20-01 4.66-01 9.85-02 4.76-01 8.6f-02 5.17-01 3.63-02 5.31-01 8.54-03 
3p 7.57-02 9.62-02 1.29-01 2.87-02 1.31-01 2.5~-02 1. 49-01 1.03-02 1. 36-01 2.29-03 
4p 1. 47-02 1.83-02 2.58-02 5.56:..03 2.63-02 4.8E-03 2.82-02 2.02-03 2.84-02 4.65-04 
5p 5.57-03 6.88-03 9.84-03 2.10-03 1.00-02 1.85-03 1.14-02 7.69-04 1.10-02 1. 79-04 
6p 2.76-03 3.40-03 4.91-03 1.04-03 5.01-03 9.16-04 5.42-03 3.83-04 5.53-03 8.93-05 
7p 1.59-03 1.96-03 2.83-03 6.01-04 2.90-03 5.28-04 3.13-03 2.21-04 3.20-03 5.17-05 
8p 1. 01-03 1.24-03 1.80-03 3.81-04 1.84-03 3.34-04 1.99-03 1.40-04 2.04-03 3.28-0~ 
9p 6.82-04 8.37-04 1.22-03 2.57-04 1.24-03 2.26-04 1.35-03 9.47-05 1.38-03 2.22-05 

lOp 4.84-04 5.93-04 8.64-04 1.83-04 8.83-04 1. 60-04 9.58-04 6.72-05 9.82-04 1.58-05 

3d 1.17-02 1.17-02 2.53-02 4.26-03 2.63-02 3.81·03 3.14-02 1. 79-03 3.70-02 ~.19-04 
4d 1.52-03 1.52-03 3.33-03 5.57-04 3.47-03 4.98·04 4.20-03 2.36-04 5.03-03 7.03-05 
5d 5.06-04 5.06-04 1.11-03 1.85-04 1.16-03 1.66 ·04 1. 41-03 7.87-05 1.69-03 2.36-05 

4f 8.64-04 8.64-04 1.90-03 3.17-04 1.98-03 2.83·04 2.39-03 1. 34-04 2.87-03 4.00-05 
5f 4.08-04 4.08-04 8.97-04 1. 50-04 9.35-04 1.34·04 1.13-03 6.36-05 1.36-03 1.90-05 
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Ta6~Hua 18. CeqeHHH B3aHMo~e~cTBHH A Haqa~bHoe cocTo~HHe 3s. 
rrp • 

1 H 6 c 7 N 18 AR 73 TA 

tot 3.44-22 5.32-21 6.91-21 3.62-20 4.60-19 

cob inc cob inc cob inc cob inc cob inc 

tot 4. 45-01 5.55-01 8.22-01 1. 78-01 8.43-01 1.5' '-01 9.33-01 6.71-02 9.84-01 1. 61-02 
el 3.24-02 3.24-02 7.36-02 1.25-02 7.67-02 1.1: ~-02 9.39-02 5.43-03 1.15-01 1.62-03 
inel 4.12-01 5.23-01 7.48-01 . 1.66-01 7.66-01 1.41 i-01 8.39-01 6.17-02 8.69-01 1.45-02 
ex 3.93-01 5.01-01 7.07-01 1.58-01 7.23-01 1.3! 1-01 7.88-01 5.85-02 8.08-01 1.36-02 
ion 1.97-02 2.20-02 4.14-02 7.78-03 4.31-02 6.9· t-03 5.12-02 3.19-03 6.09-02 8.97-04 

2s 9.04-04 9.05-04 2.07-03 3.50-04 2.16-03 3.1· i-04 2.65-03 1.52-04 3.26-03 4.58-05 
4s 3.89-03 3.90-03 8.51-03 1. 49-03 8.83-03 1.3· ,-03 1.05-02 6.32-04 1.24-02 1. 77-04 
5s 7.32-04 7.34-04 1.65-03 2.83-04 1.72-03 2.5· :-04 2.07-03 1.22-04 2.50-03 3.53-05 

2p 1.63-03 2.10-03 2.90-03 6.56-04 2.97-03 5. 7' '-04 3.22-03 2.41-04 3.28-03 5.59-05 
3p 2.98-01 3.85-01 5.30-01 1.20-01 5.42-01 1.01 l-'01 5.86-01 4.42-02 5.92-01 1.01-02 
4p 4.43-02 6.02-02 7.42-02 1.80-02 7.53-62 1.51 :-02 7.86-02 6.40-03 7.44-02 1.37-03 
5p 8.83-03 1.16-02 1.54-02 3~56-03 1.57-02 3.1: :-03 1. 67-02 1.29-03 1.66-02 2.90-04 
6p 3.39-03 4.38-03 6.01-03 1.37-03 6.13-03 1.21 1-03 6.61-03 5.01-04 6.64-03 1.14-04 
7p 1.71-03 2.20-03 3.05-03 6.77-04 3.12-03 6.01 1-04 3.38-03 2.49-04 3.32-03 5.83-05 
8p 1.00-03 1.28-03 1.79-03 4.02-04 1.83-03 3.5• -04 1.99-03 1.49-04 2.03-03 3.44-05 
9p 6.43-04 8.20-04 1.16-03 2.58-04 1.18-03 2.2' -04 1.29-03 9.56-05 1.31-03 2.22-05 

lOp 4.40-04 5.60-04 7.93-04 1. 77-04 8.11-04 1.51 i-04 8.83-04 6.55-05 9.04-04 1.52-05 

3d 8.18-03 8.20-03 1.84-02 3.15-03 1.91-02 2.8: 1-03 2.32-02 1.36-03 2.80-02 3.97-04 
4d 7.99-03 8.02-03 1. 75-02 3.07-03 1.81-02 2. 7! .-03 2.17-02 1.30-03 2.55-02 3.64-04 
5d 1.33-03 1. 34-03 3.04-03 5.16-04 3.17-03 4.6• -04 3.84-03 2.24-04 4.69-03 6.61-05 
6d 4.79-04 4.80-04 1.10-03 1.86-04 1.15-03 1. 6~ -04 1. 41-03 8.11-05 1. 73-03 2.44-05 

4f 4.55-03 4.55-03 1.05-02 1. 76-03 1.10-02 1.51 -03 1. 35-02 7.73-04 1. 68-02 2.36-04 
5f 3.72-04 3.72-04 8.64-04 1.44-04 9.06-04 1.3( -04 1.13-03 6.36-05 1.42-03 1.98-05 

30 



T a6JIHUa 19. 0THOilleHHe a. / a h .L\Jl~ A,., . 
ln) co ~e 

1 H 6 c 7 N 18 AR 73 TA 

1s-tot 3.66+00 5.56-01 5.24 -01 2.15-01 6.74-02 
1s-ex 1. 02+01 1.44+00 1. 60 t-OO 6.73-01 2.91-01 
1s-ion 2.78+00 4.40-01 4.11 -01 1. 68-01 4.94-02 

2s-tot 7.46+00 1. 07+00 1.01 +-00 4.17-01 1. 55-01 
2s-ex 3.84+01 5.37+00 6.30 t-OO 2.69+00 1.13+00 
2s-ion 3.86+00 5.82-01 5.55 -01 2.28-01 7.21-02 

3s-tot 1. 01+01 1.43+00 1.33 +-00 5.53-01 2.20-01 
3s-ex 9.78+01 1. 35+01 1.54 +-01 6.79+00 2.78+00 
3s-ion 4.70+00 7.09-01 6.79 -01 2.79-01 9.27-02 

Ta6JI:HUa 20. 0THomeHue a. / a h .llJI:A A
2 

. 
ln) co rr 

1 H 6 c 7 N 18 AR 73 TA 

1s-tot 1.18+00 2.00-01 1. 71 -01 6.60-02 1.54-02 
1s-ex 1.19+00 2.03-01 1. 75 -01 6.45-02 1.56-02 
1s-ion 1.14+00 1. 93-01 1.65 -01 6.89-02 1.50-02 

2s-tot 1.23+00 2.13-01 1.83 -01 7.07-02 1.62-02 
2s-ex 1.24+00 2.15-01 1.85 -01 7.13-02 1.63-02 
2s-ion 1.16+00 1. 96-01 1.68 -01 6.51-02 1.51-02 

3s-tot 1.30+00 2.28-01 1.96 -01 7.59-02 1. 73-02 
3s-ex 1.30+00 2.30-01 1. 98 -01 7.64-02 1. 74-02 
3s-ion 1.16+00 1. 98-01 1.68 -01 6.63-02 1.68-02 

T(!IM ./ X(!l 
Ta6JI:HUa 21. 0THomeH:He at t /at t .llJI:A A,., H A2 . o / o ~e n 

6 c 7 N 18 AR 73 TA 

atom i coh inc coh inc coh inc coh inc 

A2e 1s 1.218 2.041 1.348 2.101 1.219 2.129 1.206 2.103 

2s 1.521 2.750 1.715 2.885 1.385 2.552 1. 221 1.817 

3s 1.563 3.043 1. 762 3.223 1.403 2.705 1.220 2.703 

A2rr 1s 1.002 1.133 1.004 1.138 1.011 1.182 1.011 2.301 

2s 1.005 1.176 1.009 1.190 1.017 1.260 1.015 1. 457 

3s 1.011 1.221 1.015 1.230 1.024 1. 319 1.027 1.574 
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