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Abstract:

The study in this search of spectral and thermal properties by using theoretical semi-
empirical calculation to study the molecular structure for non-linear systems,that moleculer
(S2F2) in Infra-red,by using semi-empirical programs and method (MNDO/PM3).This study
happen whene we get the equilibrium structure for molecules at minimum total energy.

Also molecues primitive vibration frequencies located with in Infra-red region from
spectrum ranged between (81.58-852.83) cm™ .Also determined charge density distribution and
electrostatic potential.
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0.00000 0.000000 0.000000
S 1.462062 0.000000 0.000000
S
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Quantity Magnitude

Final heat of formation -61.00164 Kcal/mol
Total energy -1251.98395 eV
Electronic energy -2545.81453 eV
Core-core repulsion 1293.83058 eV

lonization potential 10.22893 eV
No. of filled levels 13 Level
Molecular weight 102.117 a.m.u
Computation time 0-0-1 h-min-sec
Zero point energy 3.588 Kcal/mol
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Jsmandl &5 3l i) aal zoa sy (4)d s2adl 5 ) 5380 Lalail (6) (& (BN-6) saclall Cauen 5 4y 5adl ) a Y] Jalail aae (455
Ll Allaall A el J1 gl 5 43 3l (Fundamental Frequencies) dabul) cilay ill Lgle

Wave number v’ (cm™) Wave length A(um)
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Alelal) 5 puall & S-F 5 ¥ o)) (s
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P AU QIS 3 LS alilad g 4ind g daad

T 1)
Normal mode=2 Normal mode=1
Frequency=123.85 Frequency=81.58
Intensity=2.682 Intensity=0.001
Symmetry=1BU Symmetry=1AU

L U |

Normal mode=4 Normal mode=3
Frequency=582.92 Frequency=296.2
Intensity=0.000 Intensity=0.000
Symmetry=2AG Symmetry=1AG

,ﬁlﬁ

Normal mode=6 Normal mode=5
Frequency=852.83 Frequency=720.5
Intensity=0.001 Intensity=97.790
Symmetry=3AG Symmetry=2BU

dl\.a.\]\;"é;&]\cnkmdiddjw@mﬂjSZFZ&‘};J‘}\)&Y\LLA}\QMJ_(S)JS.&

i Jaall) g) a5l 8 A g ) At ) Jsha (o Cam caguatL Ay 5l 3a ) AS jall Clala) peaa 58 25 il
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Dgidl ey Alsidad)l Glaal @kl ad Claa gies g AY) il (el &l Gaa iy clua 5 i
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Algrdia pe Gl (3) 5 Jlae (13) <l s yiSIVL A gadiall &l laall dae IS 2815 ¢ st IS Jilady Hlae JS

Eigen values

Enomo ELumo

No. level Energy (eV) No. level Energy (eV)

-10.22893

-3.36000

-10.34035

-0.35062

-12.42076

0.12667

-14.73105
-17.02359
-17.14159
-17.83437
-17.96446
-18.10873
-18.75248
-23.47597
-27.64842

I 13 -30.14425 I

(WinMopac 7.21) I zeebi ya Canea LS A8l &l giasal 45001 28l 2(5) Jsas
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(ELumo=- )ailh Jliias (LUMO)Jsiia e Juin e sl Jiay Jlae Jif ol s clysivee 3 e il 5 5V
330 ie 5 o(SPiN -poal) olai¥l Guliny Guis SN e (s sind Al gadial) il laall o JaaMi 5 (7BG) abili 5 3.360 (V)
4Ll a5 (LP) 4 35 (lonization potential) o) sa o Juans J5¥) Jondiadl o) il dilladll dagl)
e 33 alal) ol culS s 3 (1.P=10.22893 (6V)) 4ied S Alslaiall 50l Jagi e 05 5SH 0t AlagY de 33U
A g IV AAY) A8 jee (S5 WS, [13] (PE)A&sky (10.20 €V)s ¢ [12] (Pl)Aak: (10.41 eV) & <)

. (3.360 V) s sbasi s  siiia e Ay e Jsl 4ad 330 &l 5 (Electron affinity) 4 sl

1(6) JSAIL i 50 LS5 (Hyperchem) geb s aba) 3065 5 (paen &l jlaall 038 s g il

& N

l:\", 5 "*«.‘/g\‘l

HOMO (2D) LUMO (2D)

(2D) Gites (LUMO) Jsiiia e lae i) s (HOMO) il s ySINL Jsiia S da e Lle) 1(a-6) JS4
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A0 el 2ga SIS 5 (A4 a1 (Total charge density) A4S skl A8US Lgia 5 s AT il (ailiad Gl &5 WS
(7) JS4lL e WS 5. (Electrostatic potential) A4Skl

Total Charge Density (3D) Total Charge Density (2D)

) D 5 cppansy (SpFp) A sad Al Aia i) 33US 555 2(a-7) JS&

(Electrostatic Potential (3D) . )
(Electrostatic Potential (2D)

Ayl D3 5 Gaax (SpFp) A ad AUl 450 oSl aga 1(b-7) JSa

sl B )3 e Al SV (L 5lall 3 )0) s slled) @l )3 J o pans
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S2F2 day ;ad duily 54l ua\gﬂ\gmu@a&@ﬂ\@@bﬂ\wb\)m@)
i die bilead) 538 uh\cﬁ\sﬁud;\)h}SZFz @)ﬂﬂ)\)ﬂ\}ﬁ)@ﬂ\mﬁ\umw\umumrﬁdﬂ
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PHYSICALPROPERTIES MNDO-PM3 || MNDO-AM1 MINDO/3 MNDO

EINACREATOREORMATION -61.00164 4680588 | -49.88321 || -41.26043
(kcal/mol)
TOTAL ENERGY (eV) -1251.983 -1359.206 -1398.639 | -1414.578
ELECTRONIC ENERGY (eV) -2545.814 -2791.900 -2907.634 || -2912.074
CORE-CORE REPULSION(eV) 1293.830 1432.694 1508.995 | 1497.496
INOIZATION POTENTIAL (eV) 10.22893 9.86092 9.59802 11.17241
NO.OF FIELD LEVELS 13 13 13 13
MOLECULAR WEIGHT (amu) 102.117 102.117 102.117 102.117
ZERO.P.ENERGY Kcal/mol 3.588 2.953 2.925 3.201

PRINCIPAL MOMENTUM OF A= 903907 | A=.823593 | A=.802547 | A=.79985
INERTIA(CM™Y) B= 069992 | B=.057843 | B=.049992 | B=.04548
C=.067510 | C=.052365 | C=.048695 || C=.04254

OV (Bin i Aalie Ay ya3 a5y S2F2 A s Al ailiadl (ymay ciluan i (12) I

:clatifiuy (4)

Y Uil Sl (SoFp) A jad Ayl sall s Al (ailiadd) sy I35 (e

UJ}M & Lw&: L\.w\.u u.ul.\.u (1) C/)\.) JJ‘).\S\ u\ LAJJ c(102 117amu) ‘;\ 1.\_51.».»34 uls M‘)J ‘;u_)aj\ u‘))l\ 1

L — / DTS | FEWENRE TR N |
272' M i

On 7o) €l g 6 S (6 Ay all culan jill o (8 Gl a5 gl s K g Al i) ALY M u\u_u;
a0 Jiy el o 330 54 13 ¢(852.83-81.58)cm ™
Sl A8 W) ¢ (E7=-1251.983 eV) I 4sldall dagds o(1. 462)A A sbose Ly cilS 4y 3all o5l gl ddlse o) 2
(De=2.26 V) I 43 sbuse culSa 45y 5all
(Epomo=- Usiie e oy Zll dad il s ¢ laa (13) <l s SV Al gadiall Ay jall b jlad) (e i jal) dllias 3
tdaih il laa (3) (A5 i SSIVL A gadiall e Sl jlaall (e 220 Ay jally ¢ cplil) g dad Jiay 585 10.22893eV)
Ay yall i 5 IV AdY) dasd Jia 8 5 (B ymo=-3.3600eV) Ll Ua s ddlall dad cuilS
eigl) JSAI Gl &5 28 ¢(chaiir) e SU IS sl(boat) ol JSG 235 Lelaay (SoF) A al il ma dll o) 4

il SV s el (SoFy) A ad kbl (ailiadlly ()3 sia

¢ (13-2) Sl (b L ol IS8 bl Cum 051l A s Jumdl 5 &g all o ) Camy cflie (i)
e LS 56 (13-h) S8 3 LS o S IR
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JSi 5 (a)(boat form)e ! JSs o 1) sl SV (SyF) 4 ja Leidadl Ll cllgeaa sl Jiay (13)JSS
. (b)(chair form)s_Sl!
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