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AE, ¢ (Hartree cw> ) 00b guonad  J9 31 (S5 jI § LC-WPBE/Def2-TZVPP (3855 315 b 00l duwlowe (Hartree/particle s 3)ZPE .\ J9u>

LC-wPBE/Def2-TZVP, B3LYP/Def2-TZVPP ,MP2 /Def2-TZVPP Sk (593 31 05wl b ¥ 61 Ol 5 ouued 9 e S slis-Lo (S y ((keal mol! s> 53 )

Method LC-wPBE/Def2- B3LYP/Def2-TZVPP MP2/Def2-TZVPP
PE TZVPP

Compound Eo AE, Eo AE, Eo AE,
1, Cay 0.004286 | -995.248376 0.0 ~995.579864 0.0 "994.385163 0.0
1, Dy 0.004009 | -995.161631 | 54.43 | -995.486437 | 58.62 | -994.284420 63.21
2,Ca 0.003499 | -5222.69843 00 | -5223517815 | 0.0 -5220.394979 0.0
2, Dy 0.003288 | -5222.63356 | 40.70 | -5223.445401 | 4543 | -5220.316370 49.32
3, Cav 0.003082 | -670.621419 0.0 -670.792266 0.0 -669.538742 0.0
3, D, 0.002757 | -670.585460 | 2256 | -670.749583 | 26.78 | -669.490494 30.27

FE ) Ol § 5 ol dawloro (L) 4iseSl g Sl § 4l Sl o 491 (59 8 Cull 9 (W51 il Bu(Aev) (85 51 SICS .Y Jgus

Compound OCl; OBr; Ol
Force constant 3.8520 2.2125 1.0168
A 1.79 1.57 1.65
A% -606.1917 -466.4195 -319.8539

b o bl 5l ol ol (ol SIS6 ol (Zg) ok andllan (sla 530 (sl (Doah) 0 53 by Sl p 5 sl
@Sl 5 (Zg) al o DY b 4 ol -0k ab 3151 (A6 i LS 5 51 (Ca) e p b 4 (Daan) YU 0,0
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(xp): C1=3.16, Br=2.96; 1= 2.66
Ejr=52.114y,-125.36 ; R2 = 0.9988
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Ob Gb (85,51 9 (R) dues” (8551 Bl Qumy Sl 51 ogad (Sl 33 4ineS” $lhao (5351 1 Ol0 § Do S SUSLo (au.) Blan (5551 pdlio ¥ Jso
LC-wPBE/Def2-TZVPP (5,45 315 b OXo(X=CLBr,]) b JgIg0 3! (Esr.keal/mol) yi—

Compound E(D=n) I'min E(min) Err
X=Cl -995.1657295 0.7 -995.2288974 39.638
X=Br -5222.6368517 0.7 -5222.68206 28.369

X=I -670.5882174 0.7 -670.6096911 13.475

Sl s golsl ¥

S 3L ys Oy oo Ll 0k S (F)d gt 53 ok anfllas gl J iS50 55 X-0-X (65 w515 5 O-X (65 alols
3L ks Glgm w1y 5 Glsm dlols 55 (X=CLBLD b 05 S s> 53 (Cov) O, 4 (Do) 31 0, ials” rli;n 55
ol @l 2l 05 (6555 ST Al L X-0-X (6 g 4515 457 ol ok 05ls LIS (F)Jgudor 3 ol 03L3] (3L
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SEi o sl LRI BIY Y S 5 5 Al o x ( Dooh)-T o x (Cov)]edeast 5 ot pwdin Jlisla 53 O-X 0k dcsloms
05 5y Jast daly Sl o

A[r 0-x ( Dat)-F 0-x (C2v)]° = -0.0003 E;r -0.0572, R2 = 0.9601

o A 05l 655, S 5l L (Cov) sl ksl 4 (Do) (sla Sl ity 51 1 00x0 (Sism 4315 Sl i

3,5 edalin 015 oo o Jos alaily ¢ AL 0.x0 ( D)0 0-x-0 (C2u)] 5 Bt o -l
A[Box0 ( Dun)-Box0 ( Cav)]P = 0.2343 Eyr +59.05, R2 = 0.9802
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X = —(eLumo + €romo)/2 (F) dsles
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9 LC-0PBE/ Def2-TZVPP (®)B3LYP/Def2-TZVPP® (545 (S 315 b (Cov) oos g (Dun) (Jas (S 5USLo 31 ool dulme (Sl S olhl £ J9u

Ye) Qb.ﬁf; 3 MP2/ Def2-TZVPP ©

1 2 3
State Cav Dooh Cav Dooh Cav Dooh
Bond lengths (A")
rox (1.707)* | (1.626)* | (1.850)* | (1.770) (2.007) (1.931)?
(1.666)° | (1.597)° | (1.805)> | (1.738)P (1.960)° (1.899)°
(1.699)° | (1.616)° | (1.840)c | (1.752)¢ (1.997)° (1.905)°
AT 0 -x ( Deoh)-r 0-x (C2v)]° -0.069 -0.067 -0.061
Bond angles (°)
fo-x-0 (112.8)* | (180.0)* | (115.0)® (180.0)2 (118.75)2 (180.0)2
(111.95)° | (180.0)° | (113.8)° | (180.0)° (118.01)° (180.0)°
(110.45)c | (180.0)° | (111.71)c| (180.0) (114.24)° (180.0)°
A[6o-x-0 ( Deoh)-bo-x-0 (C2v)]° | 68.05 66.2 61.99

3 (ev s> 'll) Jf G‘ou ‘Slh }Zﬁ‘)lz 9 (ev s> }’) € Lumo-€ Homo« LUMO (g Lumo)<HOMO (g Homo) 3 (a.ll. > })) [ W] Mbm ‘Slh 65}}‘ .0 Jjw\’
LC-0PBE/ Def2- (S8 315 LY 61 Ol § 51(Ca) oos § (Do) o> S HlisLw (S 5 (keal/mol s ) Anc () S5 (595 K59 31

TZVPP
£ HOMO £LUMO £LUMO-EHOMO | &€ LUMO*E HOMO n X An Ay
Geometry
1, Cov -0.40247 | -0.01974 10.4146 -0.42221 5.20721 0.21110 | 0.9222(21.26)% | -0.00503(-3.156)?
1, Doh -0.37361 -0.05866 8.57029 -0.43227 4.28501 0.21613 0.00000 0.00000
2, Cov -0.38540 -0.03843 9.44160 -0.42383 4.72066 0.21191 | 0.74804(17.24)* | -0.00207(-1.298)?
2, Do -0.35998 -0.06799 7.94551 -0.42797 3.97262 0.21398 0.00000 0.00000
3, Cov -0.35870 -0.05047 8.38743 -0.40917 4.19357 0.20458 0.43048(9.92)2 0.00203(1.273)2
3, Do -0.34084 -0.06426 7.52618 -0.4051 3.76309 0.20255 0.00000 0.00000

€S ol 3188 48 Olen b o 2531 (Cov) O, 4(Dan) O, 31 JS e s HOMO —LUMO 51Ks - pioman

LYY-YPLl oo 2ol e 5 Ll o 21580 (6550 55050 2l 53 ST o oS

) 058l oy S 2als L aS (6 48 4 ol ataly bs CMwzul S 55 4 HOMO ~LUMOCGals uslie puioean
315 0l Ol e o ddaly s 050 51 XP) <K 5L 655555 S s HOMO —LUMO CalSis bl o ialS o slie

(JQCS)

Gap=4.011y,-2.3258; R? = 0.9916

Aas o O BIT b g5 dasly (e LW RalS S 5 Ol 05531
[M(C2v)-N(Dwn)]= 0.4365 Ejr +4.2825, R2 = 0.9925
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L dsSsm 5 S5 s ol Olsie 0 S5 X b U sS0m ST (o i IS (555805 2800 5 s 5L 5t ol (S35
5GP s Al Olsie ) S 5 O ol bl ol i o 4 ld (65 s 5L Olse & 5 S STX
ol & a5k o odalive A[U(Cov)-H(Don)] ool dwloes b il 0 Y BV SLS 5 o 68 s b Olse Y S 5
Sy 5 ol cnlia Dy —p Cov sk sl 3 5 Eor L2alS L iy ol 5 bl on Uil 31 Y S 5 6) oS 5 51 sl

135y o s i

AD(Cav)-3(D-1)]=0.1695 Eyr+3.5423;R?=0.9998

(NBO) (rl> sign JUs9! Jubod 9 4 256V
o Sou NBO oo 1 ods awloes sla alyl wladl s canllas Sys0 s J oS50 3 0ld 03ls OLas Jromuly jide opl 5o
() g 55 anlllan 3550 sla J sS40 5> axjfjom; sl Jbs,sl o E@ £9° ‘*?ﬁuifr“x S5 O.U:f)}{ 5 g
2 sl [YV]s esla p33-4r > ¢SB w ik 5INBO fl=s s O»Uﬁf_OMJ Jlae O 50 ads gl Al U'I,)\J'f

D ad 003 et (Pldlslas wlul i —bjdbui-e-?-é\gbﬁfE(z) Lg)\.b_l.;djjh(j)ou\sﬁf)(i)aw:

2 o
E@ = —q, 200 % dsles)

gj—gj

ko O 36 31 (EG)-EG) )o o5 g oiard S Jliw gl oo (5351 Dgliic (Fipau.) (5 ka8 pwé yolisd (ED keal mol) odds dmilome (S3I0b (55511 Jgus
LC-wPBE/Def2-TZVPP (5355 3! § b OXa(X=CLBr,I) S _Jgg0 3l (C2v) oo 9 (Dan) da> (S HlsLo 50 (5Hbslo S ol sl (599

Compound 1 2 3
E@
Lp(3)x —» 6 (L)ox 14.21 10.8 7.32
Orbital occupancy
Lp(3)x 1.95793 1.96566 1.97611
o (1)o-x 0.04396 0.03691 0.02909
Fi
Lp(3)x —» o' (1)ox 0.083 0.070 0.058
€
Lp(3)x -0.56302 -0.54299 -0.53100
o' (1)o-x 0.04706 0.02308 0.04022
A(E Lp(3)x —» Ec’(1)ox) 0.61008 0.56607 0.57122

aMJ&bdtﬁ))‘Oﬁéjlejw g —Ei..l.'.:.....aa&ﬁ}a“b&hdtﬁ))\‘sjf|ﬂjjEi caMJaﬁdw|Jbﬁ)}‘Qj4§
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g 09 s e Ol ng*.?r.zg-&fv.ajwllm sjydudﬂy&ﬁjsjz;ﬁ&};&)):ﬁ\poj‘,}u S,ls e
sl 55 o odalin 58,5 ¥ B Y S 5 51 (D) 0, L bajkstlo b aglie 3 (Cav) 0, L bayktla gl s E@ sla
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[E®(C,y) — E® (Deop)|=0.1396E7-1.0152;R?=0.8809

Y 51 b otions DI a8 el Fij &6y il (5 3l e Iyl o) 90 ctiien 500 ED (o)l (5551 1 pelsly 5
oMl (5551 L o AL o 08 5 oims (sla byl (5351 o3 el b (o 2T (oIl (5331 2l L 5 5 15 EP
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S5 doxi L
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& odaline 35,50 5 anlllae LC-BLYP /Def2-TZVPP , B3LYP/Def2-TZVPP
L a PITE L o)l 53 ol ol ol o ol 530 bad 5350 (oIl 05l 2alS L codds adaline (gla J 5 50 ann 5 -
!
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Abstract

Pseudo Jan-Teller effect is discussed as the one of the most factors in structural instability in OX2(X=CI,Br,I)
molecules. . Distortion from linear geometry is known as Pseudo-Jahn-Teller effect. This effect convert the high-symmetry
structure to the low-symmetry. Effective parameters in vibrational constant between [HOMO(-1) ITu to LUMO(Xg)] is
investigated in linear geometry (Dooh) calculations in LC-wPBE/Def2-TZVPP «B3LYP/Def2-TZVPP and MP2/Def2-
TZVPP level of theory generates structural parameters , corrected electronic energy, electronegativity and hardness.Mutual
effect of [Lp(3)X to o*(1)O-X] gives Stability Energy (E(2) ),vibrational coupling costant(Fij) and energy gap between
above mentiond orbitals (A) .The interactions and effectiveness of these parameters with the structural parameters of the

desired compounds were the focus of the study.
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