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Abstract: Deducing spectral terms is very important for researching the atomic structure and spectrum. How
to deduce the spectral terms is one of the important research areas for atoms having more than one out shell
" electrons in atomic physics. Due to Pauli exclusion principle, it is very difficult to deduce the spectral terms for
. atoms having qomplicated configuration and some equivalent electrons. And it is even more tough if try to de-
duce the spectra’ :erms by manual calculation. Based on the L-S coupling approximation for angular momen-
tum oc;upling in ‘atom, a formula related to magnetic quantum number M; is derived. The times of My ap-
pears in L-S coupling éase for atom having equivalent electrons can be deduced using the formula, combine
with the use of Maple mathematical software, a new method for inferring the spectral term of atoms having e-
quivalent electrons is presented, and the spectral term of atoms having equivalent electrons in L-S coupling
case can be quickly and precisely deduced. Using the method we presented here, the spectral term of the d?
and f7 electrons configuration are derived as an example, all the results are in consistent with literature.
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Table 1 The spectral term of d 3 configuration (S = 3/72)

M, 3 2 1 0
Times of My, 1 1 2 2
Spectral term 4H(1) ‘P(1)
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Table 2 - The spectral term of d* configuration (S = 1/2)

M, 5 4 3 2 1 0
Timesof My 1 2 3 5 6 6
Spectral term  2H G IF Ip(2) P
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3.2 K fT ABMNKBIT

WEH N =7, =3;%(a,p) B(7,0) B}, H
(2) R,S =72;8(3) K, ML = 0;H(6).(7)


http://www.cqvip.com

360

B ¥ 5 & F % 2 F

£ 000 http://www.cqvip.com|

B2k

558 T1p(z) = 1, MNESRFAEBT:8S. Y
(a,p) B(6,1) BF,H(2) R,S = 52; H1(3) K,
MLmax = 6;?%@:
Tsxz(-i) = Csp(x) = Cip(x)
_ (1 __1:722 1

TS (1-2)
func: = Ts/z(x)

s: = series(func,z = 0,2X6+1)

+6+6x+522+42> + 32 +22° + 28

BS=52HKMiEmMmEI N~ FHE,HS =
3/2.172 BRI 4.38 5 B

£3 [ASKHRBI(S =572)
Table 3 The spectral term of 7 configuration (S = 5/2)
M; 6 5 4 3 2 1 0
Times of M, 1 2 3 4 5 6 6

Spectral term 6] ‘H ¢G SF D ‘p
st =x8+223 4327 +423 + 5272 + 627!
£4 fHABTHET(S = 32)
Table 4 The spectral term of f7 configuration (S = 3/2)
M, 10 9 8 7 6 5 4 3 2 1 0
Times of M 1 2 S 8 13 18 25 30 36, 38 40
Spectral term ‘N ‘M ‘L(3) *K@3) *I(5) *H(S) *G(7) *H(5) *D(6) *P(2) *S(2)
£S5 fHABHEET(S = 12)
Table 5 The spectral term of f7 configuration (S = 1/2)
M, 12 11 10 9 8 7 6 5 4 3 2 1 0
Times of M 1 2 4 8 13 20 29 38 48 58 65 70 72
Spctmlterm  2Q 0 IN(2) M(4) 2L(S) K(7) M(9) ZH(9) 2G(10) F(10) ’D(7) ?P(5) ?S(2)
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