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HUERT, E4FEEHRRTRENITHMEY0.09739, SXBREHFMEN T, RIRENFET
B AT WEF 5 T

- F =

R ED, b TRAS THRRNIEEF (Schrodinger) 78+ 45 W, £ THT
AR FREMEAELE EHENE, EXERFEERHTASLRNEMRS SR
FEKRBEDT, SHTEFENFBERZNEERR. 4 THEEOHE RZ2R-BE
(Franck-Condon) B 7 WiHH; BH AXRERWE, MHES T, EFRKXET, X
HEAINHERAGTSRENR FREMEERLAZ25Y, Bt N8R EHAES TR
FERIWEFRESBRAFEE, ASEEREERRBRBS TR, FN LER
RO FHTFARTR FREMITE, BRATEHENERE, X LY LR, £AE
HAZHEERERERNETFATHTSKIRTRENERIH, Rl —EEF45EK
ROAEN, RARBRANBHESERNER, HEFIRL, AnASERERKNH
TREEBTAERTH,
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BT 240D
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At X (), Xo, (1) 5 B1R mu, my XEESWBERY; m RSB L ARTHRE,

2. BTEHEEHZER

BT A MR 2n AR TFEHR, 4T85 4 4E ¥ 0 TE KBTS (Slater) 17
FIRF R

1
Do(r) = A (2n) 1

g1(Da(l)  aMBA) ep@®ald) @E@DBD - epDal) @EOBD)
9:(22a(2) w282 @2e(2) @:@BQ) - PDa(2)  EW(2)B(2)

W leecivcavescrasraraen Phessetrssaanntssaeb e [ T R L L R N R T PR

i% (2n)a(2n) @1(2n) B(2n) @a(2n)a(2n) @a(2n)B(2n) - @a(21)a(2n) @a(20)B(2n)
ATMERR, £ TS S5

Do(r) = | P11 Paga@atnl, &)
Ko, BERBTFREAREESE: o RO THHEERY, B TAHE
¢i=é Ovi\bv, e (4)

m=n, ¥, RETFREREE, TLUESBRA T ERE O, gie, ATTRB I,

S TRAASBREHNNA T, ENEHRKERN c BRBTRL ARHRT, HESER
EHE, WL Oo(r) | B, i BEEMBERYENBR, HTRAFEZRENNS T, B5FE
RRES KEEREFERAEAR —EER Y Do(r) RER, LA mARLAEMBE,

3. MABSNARYRER

Tl m A TRERERE o B, EXETEREE n MER PR S THE
0 (9=1, 2, -, n), Herop, HEERE, FTHele=n+l, n+2, -, m—n) HZEH
Bo YHTHE-ZENE o BERE—-SHE ¢ LK, SAHTFARERYE, TROT
) H A R B

D1 (1) = | @11 @apa ** PoPe *** Pa@nl, DPo(r) =|P11 PPz **+ Poo = PaPals

N S . _ _ .

b 1) =5 Llepr @22 = @u@0 =+ Pagal 10391 P2pa 0 9ope < Pupal ], L (5)
, 1 . - - _ _ - _

Do) =g Lleps @ops = @ope - Gapal = p1g1 Popa  Pope <t Paallo

BEBS THRTEHEFTEN, O) NXHME—HUREBEAEFTRETZ M
KR, ARBERHUERBES, BATHA MR R SEENRTHE, AFREEHETLR
MeX—HAE, JEN EAT BB FREHNCEE BT BRE RS, HENEELETHE
RIRZRME, X FEB T, ERMK, Hit, 2B RHEE, XXRZIAHABESR
LLSZH,

HEABEIERES, BTANEEY X(r) TR—-RIIAERE O:(r) WREH A%
FK

Xi(’r)=§-«4k@k(’f), 6)
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2o Do) R W A FT TR, BRI 4 T o A0 v T 4 58 0 — 143 T3 o O HE ) e W
MF—AAENSTRIE FEHNRNASEREE, FHEBREEBOBE, AXR%
RZEREEES FRTFHLERRAERENLE, BAHRE RS R RNE~HE"Y,

4 BIBASHENNEN

SR b, 40178 B 3 1 6 26 0 ) T 0 55 R (Hamilton) SE BE ST O3, T B R 5%
M7 ARRBAHASRY, RIBLHTFHRTHLEH, RNBHN TARASRRKEN,

BRESHARRTEN S, READRES THENRERTEN A, B4R
BRE—AETFHEBNE o, GUEEN ¢) MR B HE g FIE, FEE L5 R X bR E
SER. —BHRAFEESTE EBERLRN S, S—1, -, -5, RulifazhiE
SFMTFNRERTEN A WRRTHEASEY B—F4RAPEERT ¢ WG
EAMHE AR AESRNS, S—1, -, -8, BHAHBEES TR NORERTHR
B AHNETFREASRY, WE, REABRBRHHH LS THRESF S &S xE

e

830, (r) = 8,8, (1), 8.8, (r) =8B (1), (N
icp 2n 2n
=1 3 Sater +ored) +4,
1k . (8)
61 =8,+iSy, 67 =8u—iS, ~ K= 2,: 8.
b. BB EER
ITHEINEASERTHEESSHELESHIR, AT HEBXMER, SINREES
ﬁq: EI—AE:'_':——SSZ, (9)

Kh S, S, RABEA S WATME, t. g BREEE, R L ARNEREENAT RN
L BRMRRE(BEAARY, ERNNHTE S, ¢=3, TA

p 1 Ga,de 3o
-P3"‘ 8714 S (S Gh )o (10)

BEBRABABABBESHEER X(r) RiER B

=SB RGR
1. SHTRSHEREBEN
330 A — 250 2 — L R M 5 36 20 BT B B R ™
15— (/M exp(~&ur),
95— (1— %) "3 (&3/811 ) Fr exp(— £ar) —1 €Y/ M) Boxp(—£:1)1,
9p0 — (¢3/11) 2 cosf-exp (~ £ar), S EtY
2pIl ~ (£3/11) ¥ sin 0+ coa p-oxp (— £ar),

2pTl = (¢3/11) *r gin f+gin p-oxp( — £a7), J



196

3t

o

i

2

3%

R =67, £,=1.95, ¢=0.2279213, B R=-2.0676a.u., 4 TR EERKIE

BERmE1 PR,
1 N HTHFTFHEERY
Table 1 The molecular-orbital wave functions for N,
SFNBREN | EFHadganmapgas oE ® Bow)
o } 0.99899 (7,1) -+0.01160 (0,25) +0.00257 (0, 2p) —~15.72188
e | 1.00249 (0, 1s) +0. 02719 (0,25) +0.01215(0,2) —15.71678
@3 ~0.08153 (0,15} +0. 67228 (0,25) +0,33907 (0,2p) ] - 1.4527D
. f 0.01052 (0, 1s) +1.02041 (0,2) —0.37622(0,2) | — 0.73059
iz hl 0.88313(17,2p) ‘ — 0.57973
@ 0.88313(I7,2r) — 0.37973
o 0.04299 (c,1s) +0.55883 (0,25) —0.85312 (c,20) — 0.54458
s 1.18031 (I7,20) 0.27293
®s 1.18031(IT,2p) G.27293
F10 | 0.23418 (0,15) +1.66328 (0,25, +1.72053 (0, 2r) 1.10267
a,ls= (1sq+1ss, 'J:-, 0,25 = (284+25,) /~ 2, 1
0,2p= (2pos+2pos) /~2,
onls=(18,—18,) /2, on28= (28,—28,) /N 2,
ox2p= (2p0s—2p0s) /N 2, ’ (12)

2p= 2pll+2plly), ' 2,
O2p= (2pl,—2pIl,) /~/ 2,

FHAREE Eo=—108.57876a.u.
¥ @1, Pa. Ps. va, s, @ Tl @ RAG) REPBHEHMEBEH Do (1),
2. EAT B, SN BREERY
B, S ERATRERE— TR TFH o EBED) ps (R o) PUEFTH, BEEEH

DR EN T Em T ASE
&, () =| %3131
Dy (r) = | prga
Da(r) = | psps
Dy (1) =| @11
D3 (r) = | paga
D (T) = R¢14—51
D; ('l") = UGDiqu
Dy (1) = [ p1gs

I2p=
o,2p=

P2Pr G3Ps PsPa PsPs ?656 Pes|,
PaPs PsPa PsPa PsPs5 PePs P9,
PPz PsPs PsPs PsPio PoPo Pl
PaPs PsPs PaPs PsPs PePro Pigil,
P23 P3Ps PaPs 9’355 %56 ‘P?ET s
PPz PsPo PaPs PsPs Pope Pz,
90252 ?)353 09454 %55 (PGEG ‘PT‘;TH:
P23 PsPs PaPs PsPs PoPs Pi@ilo

(2pIl,+2pIl) /N 2,
(Zpﬁ—zpﬁb)/*/_go <

(13)

KEZAF O R4 MERE W) Ah M EEBHE, BB A%, TRA)KREN B,
SHAERY, B ASEEAREREE TNE 2R, ATEER A EERFIE
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%2 B'II, @S EHFAREWRENR
Table 2 The Hamilton matrix elements of CI for the B2I1, state

- @ (7) 1
\ Do(r) Bo(7) Dy(7) Du(r) Bs(7) s () Br() Do(r)
@y(r)
Ci{r)  |—131.99717 0 0.00062 0 0.02946 0 0.00517 0
Do (r) 0 —131.99717 0 0.00062 0 0.02946 0 0.00517
Da(r) B 0. 00062 0 —~131.21332 0 —0.06148 0 —0.01112 0
@4 (7) 0 0.00062 0 —131.21333 0 —0.06148 0 —0.01112
@ (1) 0.02946 0 —0.06148 0 —131.14547 0 0.00576 0
e (r) 6 i 0.02946 0 —0.06148 0 —181.14547 0 0.00576
D (r) 0.00517 | 0 —0.01112 0 0.00576 0 —117.00842 0
Dy(7) 0 0.00517 0 —0.01112 0 0.00576 0 —117.00842

®38 B, AEE{EAXMEERFERE
Table 3 The eigen values and eigen functions of CI for the B%II, state

Xi(r) Xy(r) Xa(r) Xs(r) Xu(r) X5(7) Xe(r) Xq(r) Xg(r)
Efa.un.
Zu —131.99820{—131,9982(|—131.24031)—131.24931) —131.108485|—131.10848 ~117.00841|— 117 .00841

Z,(r)

Oy (r) 0.99935 0 0.02061 0 0.02823 0 0.00035 Q

Do (r) 0 0.99939 0 0.02061 0 0.02823 0 0.00035

@a(7) —0.00352 0 0.86286 0 ~0.50543 4] —0.00078 0

Oy (r) 0 —0.00352 0 0.86286 0 —0.50543 0 —0.00078

Ceir) | —0.03478 0 0.50502 0 0.86241 0 0.00041 0

Te(7) 0 —0.03478 0 0.50502 0 0.86241 0 0.00041

@ (r) —0.00033 0 0.00046 0 —0.00076 0 1.00000 0

By () 0 ~0.00033 0 0.00046 0 ~0.00076 0 1.00000
Kz 3 P,

B, ZBIE R E (B ,) =—108.29808a. u.; B, ZHX TESKERN E(B1L,)
—E,=7.50172eV (LK1l 5 7.89288eV)™; X, (r), Xa(r), -, Xe(r) ¥k 20, A
R ¥, W B, 7509 P 06 30V b 5 B /e B AR A48 of B (9 A GiE 42, BY

X,1(B1,) = By®, (r) + B3 (r) + Bs@; (r) +BD; (r),
X (B31,) = B1@a(r) +ByD,(r) + ByPs (r) +BDg (1),
5%t B;=0.99939, B;=—0.00352, By;=—0.03478, B,=—0.00033,
3. ENFCU, 5NERZERY
CUKEHEEASRER—PMHTH o LERED s (R o) BUEFTH, BRIBEEA

(14)
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HRBHEN B0 THSEH:
Dy (1) = |@1p: Papz PsPs Paps PsPs Paps Prpal, )
Do(r) = | @1p1 @aPa PsPs PsPs PsPs PePs P!,
Dy(7) = | @11 Paps PaPs PsPa PsPs PePs 1,
Du(r) = @191 Papo Ps@s Paps Ps@s psps @197,
D; (1) = @11 Papa PsPs PaPa PsPs Pops PsPol,
D, (1) =U<P151 @:@n PsPs PaPa PsPs PP PoPiol,
D (r) = | 90151 fpzaa 90353 47454 %55 9074-07 PsPio) s
D3 (7) = | prp1 Papa PsPs PsPa PsPs P:P7 PoPol
Dy (r) = | @191 P2@s P3Ps PsPs PoPs PrP7 PsPaol,
D1o(r) = | P1001 P2gs PaPs PsPs PePs P:Pr Poprol,
Dy, (r) = “<P151 (Pzaa 4’39;3 179555 QDsas 91’757 9’89910U1
D13(r) = | @191 Paps PsPs PsPs PePs PrPr Popaol,
Di5(r) = |@1p1 PaPs PsPs PaPs PsPr PoPs Psps|,
D14 (1) = |P1p1 PaPa PaPs PaPs PsPr PsPa Popsl,
Dy (1) = ﬂ%@ %@a (Psf_ﬁs ¢4§_54 PPt %;56 ‘;“10?!';10H»
Dy (r) = <P161 (qu_ﬂn ?’39;3 €P4$4 %55 PP 99858”:
Dy (1) = |:90151 03252 q’afl—’a %@4 @7555 Popr 40959[],
Do (1) ="prp: @apa PsPs PaPs P5Ps PePr ProProl,

A, = 15
Dy, (T> = %[“‘Pi{f’l @aPs P3P3 PaPs PiP7r P5Ps PaPio ( )

+ﬂ€°1§51 ¢’2?’2 ?’a&s %54 419.-57 PsPg as¢1o,f
+ | @101 Pape Paps PsPs PP PaPo PsPro)
+ | Prp1 P2pa Paps Paps Pipr PsPe PsPaofl ]
1. -~ - _
Do (r) = —2‘[[:‘7’1‘}”1 PaPa PaPs PsPs P1PT PsPe PoPro, l
+l]¢151 ¢’252 fpaas %54 tPTaT PsPe asﬂ’m”
+ 191 @202 PsPs Pups PP PsPe PoPro
+ [ @1p1 PaPa PsPa PaPs PrPr PsPs PePro’ .
b Loy — — - - - —
a(r) = 5 leip1 Papa Paps Paps Pops Pspr Pspo,
= H‘PIEI ¢252 ¢3?153 (P«i@ lpsEe PsP7 asq)gﬂ

+ P11 @2p2 P3Ps PuiPa PePs P5Pr Pspsl
+ P01 Paps @202 Paps Pops Pspr PaPsl ],

1 B = e = e -
@za(r)=§tll¢am PaP2 PsPs PaPa PsPs PoPr PsPo!

+"¢’151 rpz&a %as %54 49555 PPt 539’9”
+“‘P1?’1 ‘Pa&s ?’353 ?’4‘54 %55 %57 (Psfpsﬂ
+ 9191 @aga P2Ps PaPs P:P5 Be: Papol], )
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BRERMF (9 X4 5ERAE U8) KPP EIATERE L, EH Do) Dao(r), Daa(r),
Doy (M ZEELTEMR, TROCLLEMABTREK A D:(r), (), Ba(r), -+, Dis(7),
Dy (1), Pus(r), CCULABEERRERERTMFE 4 iR, ASEFAREERFKIESR
m*E 5 PR,
CII, ik & E(CII,) = —108.16194a. u.; CCII, BN TEAMGER N E(C11,)
— E,=11.20682eV (2R (i 11.06206 V)™, X,(r), Xs(r), -+, X (r)HR 3, M
TR B, W OOl BRIV R B A 5B/ EBAEEN N AR, B
X1 (Cl1) = O, @+ (r) +CoD3(7) +C3D5 (r) +Cs@: (1) +C:D¢ (1)
+06@11 () +C7P13+ CsDyy (1) +Cy D5 (1), (16)
Xa(C,) =C@a(r) +CaDs(r) +C3@s(7) +C:Ds (1) +C @10 (1)
+CDig (1) +CsD1 (1) +C1 D1 (1) +CyDig (1),
. C1=0.94041, Ca=—0.00049, C3=0.08309, C,= —0.02369, C;=—0.02277, Ce=
—0.00340, C,=0.32642, Cy= —0.03216, Cy= —0.00643,
T HEAS BB Rof+ Lo (XS, HAESERSEME, Bt B, 0, H-=
BERIHS, HiE2 b AE(CL,— B3I7,) =3.70460 eV (2R { )y 3.66006eV)™
4. RFBE |
ZBI D THEFRBONHERE, & Q) AARRE OB, HERTESBEH
D.=0,
b, =0,
D.=—B.0KosM [2@) |1 (1) >— BOxLpa®) [2D |@: (D>
— (BiC3+BaCo)<p1o (D) 12D |1 () >— BOxlps M) |2 (D) |@s (D>
—BColpa(D) |2(1) | s> — BiColpa D [2M) | g (D>
—BColpaD) 2@ @2 W) >+ (BiC74BoCs)<ps @) |2(D) s (1) D
—1.035690

B (DX Na 5 FREZEF BRI TREN f(CHL,—BI,) =0.09739,

m, & W

(D) AR H A f=0.097390 5 KB [ L% {4 0.1 & KOKWSU iy L0 5
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o
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Theoretic calculation of the oscillator strength of the second positive
band system of the nitrogen molecule
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(Department of Physics, X unnan University, Kunming)
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Abstract

By means of the configuration interaction the energies and the wave funections for
the excited C3Il, and B%Il, states of the niftrogen molecule are calculated with the
electronic computers TQ-16 and CROMEMCO. The set of ocriteria for selecting
configuration funciion are presented. The effects of other multiplicate states on the
excited C3II, and B*II, states are excluded by using the projection operator. In the
dipolar approximation the calculated value of the oscillator strength for the second
positive band system of the nitrogen molecule is 0.09739, being in good agreement with

experimental value. The presented method in the paper can be applied to all diatomio
molecules.





