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Table 1 Correlativity among lattice energy(U), long wavelength limit(\) of transparent

ionic crystals and °B, 'B

U/kJ-mol™* A/pm
Crystal : B B Exp.[6’13’14] Cal. Exp.[3’15N17] Cal.
LiF 5.1 1.914538 0.888807 1020 1035 9 11
NaF 10.4 1.850051 0.81637 928 972 15 17
NaCl 14 1.713515 0.717139 786 885 25 22
KCl 18.6 1.649498 0.653971 716 829 32 27
TIC1 30.2 1.745133 0.748337 680 912 27 32
AgCl 26.7 1.767267 0.770177 729 931 28 30
KBr 26.3 1.576296 0.605455 677 787 38 33
CsBr 49.9 1.511802 0.546537 635 735 48 48
T1Br 57.4 1.67193 0.69282 652 864 34 47
KI 2997 1.508466 0.5605 646 747 45 36
Csl 64.9 1.443972 0.505957 590 699 70 58
BeO 5.8 3.94654 3.856599 4527 3638 5 6
ZnS 21.6 3.454639 2.961549 3591 2853 14 14
CdS 24.9 3.386007 2.832801 3458 2740 18 16
CdSe 46.3 3.270307 2.658084 3308 2587 25 23
MgO 9.6 3.749667 3.430147 3791 3264 8.5 8.7
MgF2 10.6 3.830085 3.557492 2957 3375 10 9
BaF, 16.7 3.47927 2.769368 2314 2684 13.5 13.2
CaFs 12.9 3.639489 3.12931 2611 3000 12 11
CdF, 16.3 3.756631 3.392475 2772 3231 11 11
SrFs 15.6 3.554104 2.937486 2460 2832 10.5 12
SiO2 10.2 7.807852 15.06717 12951 13461 4.5 4.2
TiO, 12 7.435698 13.4449 12316 12047 6 5

Mgt N, k5 HAA

b; = {%}05 - {%]0'5 — 2.507588 8)
TR T R AR R B Oy 2Ry, B4 A S E R (M B):

"B = (bixbj x by x--)"° (9)
Hd, o (°B) . 188 ('B) Wit AX N

°B =) (b:)"* (10)
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'B = (b xb;)"® (11)
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PEEL 23 FhE WL B LA E T AR AR R, WL E A REME 051, UKl =X (10) . (11)
AR OB M ' BESI TR 1, AR/ ZRERUEG U . °BHI'B, BRI FEAEIE Y
.

B—AFE, UALE °B &E:
U = —2815.37467+1864.24745°B (12)

N =23 SD = 845.87579 R =0.96904 P <0.0001

AP N, SD, R. PRRFEEAR., HitirniRzE, MXERE. MEME (FF).
FoAKE, UL BB XE IR
U = —244.69507+290.45754+747.90961' B (13)

N =23 SD = 426.55485 R =0.98523 P <0.0001

B=ATJiRE, UALE "B Rk
U=255.92174+877.02913'B (14)

N =23 SD = 436.53324 R =10.99185 P <0.0001

A, (14) KB HE SRR, S R=0.99185, J& TIREAH G (R 20.99). (12), (13) Xy R ¥
K F] B RAH SR ARAE (0.99> R >0.95). BiEAR 'Bigm U M EBER K. A (14) 25 U
B, FRAMCLBERGEYES 0FR 1), XFE,  (14) KETRMEMRBEE (U) 5 Rk 08t
HE ('B) R RRBL.

4 FELIMEIER K O) SREIEEMERES (B

B (14) X5 (4) XTI, Fagee (U) BB S RmERELSM IR (V) A5, X5 REH
EAREIRRC (' B) AR M ERRRE (U) X i, AT B R E LU AMELE G (V) S
iy EHANEIR R (B) B R

1
255.92174 + 877.02913 x! B

XN EfE T logh 5 logsergsrrrsmoosmxcs < FIFFTELRIER R,

R 58 A logk, F#E— IR AIE (15) A AT SEME, MRS SCHR [3,15~17] 45 M 1y &% i 14
7 LML P (VW3R 1), A B/ Z3REEXT logh 5 logsezgsmmrsrmomsras ATV G
40 8] T R

1
log\ = logk + Elog

(15)

1
255.92174 + 877.02913 x! B

log = 2.32435 + 0.54627 x log (16)

N =23 SD = 0.07239 R =10.97635 P < 0.0001
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limit and connectivity index of transparent ionic

crystals in infrared range
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Topological Research on Long Wavelength Limit of Transparent Ionic

Crystals in Infrared Range

XUE Jun-Ming, LIU Qian
(Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050,China )

Abstract: A ‘novel connectivity topological index(™B) based on the adjacency matrix and the
ionic parameter of binding force(b;) was derived in the present paper. The 0 and 1 order indexes
9B and 'B of ™B were derived to correlate the long wavelength limit(\) and the lattice energy
(U) of 23 different types of transparent ionic crystals in infrared range. The relative coefficients
(R=0.96904, 0.98523, 0.99185, 0.97635) of the derived equations are all in the range of higher level
standards. Therefore, the results of present research could be useful for the design and evaluation

of the long wavelength limit of ionic crystals.

Key words long wavelength limit; binding force parameter; lattice energy; connectivity index



