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The relation of Murrell-Sorbie potential parameters and
spectrum data for diatomic molecules
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Abstract; The relation of Murrell-Sorbie potential parameters and spectrum date for diatomic
molecules is got. The parameters and analytic expression of Murrell-Sorbie potential for HF and HI
molecules are got by using ab initio calculation and nonlinear least square method. Furthermore, the
spectrum data for HF and HI molecules are calculated, which are in excellent agreement with existing
experimental data. The study has reference value for the dynamics research of diatomic molecules and
ions whose experimental spectrum data are difficult to get.

Key words: atomic and molecular physics; Murrell-Sorbie potential; diatomic molecules; spectrum data

0 5l§

EFaFHEERR—EREFATFYUEE T AEENHE TN, BS54 FHNIIhEaR. b8
b, BOEVIE, SR FhYE. BRAENEL, KSR, SBIOEE. 0BRSS
HAEEBENKR, A4S TFREIEESE. Beaifil, 4 FEENEEEE. FTF54FR R
., RN I EE 2 TR M EEN R AR, EE T 5WEF 45 FRiE™ AN IREE AR
B, MREEBHNEERERE, NEARBER KNS F IR B RECFAEN MR ER, ERMAAR
FEH BRI ; AFEOEERE, THHELRFE—YE RS SE T AHERK, E2%e
AR AEBREERFEESFBERNER.

RN T TR T EERE, WK HFSCF FE3HEARE AR Cl 7 EMmuch &
FHENREES, WEFIFHEARRHEE ZMIER, EPHEKEZEMNS . Morse K#. Rydberg
¥, PG K%, Murrell-Sorbie B, Huxley %, TT M F1 Varandas PE%{., Murrell-Sorbie %

EEEN: BB 1985—) B, MLBRdE, EEFEFE. RFEURETFS4FRMEERE
BEEBERA: 2%, 8, FEWEFN. BFoFEMH. HERHNA. Email: lpscun@163. com




#2% %33
2009 4 2 A HE RIS T ELBRIE X 282

e R BRI URE F o FHEREZ—, EAMU M ATRPENEFSF, mERD
HN TN TFETF. 2305 H T Murrell-Sorbie #HESH 5 MR F0 TG EBEN X ER, H4
A HF 7R HI 47X AR BN R RZRNH#AT THETE, RITBEERSIREFSBLY, BIET
Murrell-Sorbie #MIERTE A R IZF R AR AT M,
1 EBigHES

BHREEEH VR 7 R, o7 REEF, 2= R—RD/R., MBHTA:

Ulx) = %V(Re(x+1)) =—1+bx’ A +biz+ by’ + ),

;H\:':F" bn(n =0,1, 2, =9 ﬂg Dunham g\ﬁ[ﬂ ’ H%/@—ij%%:

_ l @ :l .U(3) (0) _ l .U(4) (0)
bo 2U ), b, 3°UP)’ " T 12" UD 0y @)
s, U@ = T | s 7778
D;fe - é G ——6(1+5)), L —— (b — 8D @
e 0 e €

FHF Murrell-Sorbie #BERFRE— MR RARX, UK ) PRHEREATEERS.
Uws(x) =—[14+aR.x+a, (xR )% + a3 (aR ) Je™ aR,,
U =—1, U =0, U?(0) =af*—2a;, (3
U® (0) = 6aj a5 — 2a® —6as , UY (0) = 24a; ai —12a{%a; + 3ai*,

ﬁétp, ai = aiR.; a7 = a;R%; ai = a:R:.

X (1 ~X 3, 1.

DeBe _ 1 _ h QeWe 12a1* az* - 120,3* _40,1*3

o e —2a) P T 8RB YT e "
Xew. 1 % 24ai ai —12at%as; + 3art _'_£(6a1* as; —2at® —6as 32

B. 8 ai® —2a; 24 at® — 2a3 )

2 EBkitE

FH ab initio Gaussian 98 BFFITE T HF 47 M HI 4 FHE—EZEEEE A KBRS HE6E, RE
KA Murrell-Sorbie # REE X0 HFHTIELR M R/D —REW S, BB TERRWERBELE., R MBR
BHRAESENR 1 Frn, MNHHEEMLmE 1 fE 2 fin,

Bl HF##a8hR B2 HIM%AEML
Fig.1 The potential curve of HF Fig. 2 The potential curve of HI
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Tab.1 The fitted parameters of Murrell-Sorbie Tab. 2 The comparison between calculated and experiment
potential for ground state HF and HI values of spectrum date for HF and HI
Re/nm  D./eV  ai/nm™! ap/nm™% a3/nm™3 we wee B. e
HF 0. 092 6.135 42.210 395. 8 3 815 HF 4 138.320.% 89. 8802 20. 9562 0. 7982
HI 0.161 3.196 36. 830 371.7 1938 4 286. 210 96. 099 22.351 0. 876
HI 2 309.0148] 39, 6440 6. 4265 0. 1691
2 331.077 40. 954 6. 639 0.178
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