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Ab-initio Study of spectral absorption in (FeCl,),(PyH),Cl solution
Farzaneh Baniasadi', Mohamad Bagher Fathi, Mehri Hamidi Sangdehi*, Mohamad Mehdi Tehranchi’

' Department of Physics, Shahid Beheshti University, Tehran
' Department of Physics, Kharazmi University, Karaj

r Department of laser, Shahid Beheshti University

Abstract- Study of optical properties in compounds with multifunctional properties is crucial due to their potential application
in fabrication of optical devices as switches, sensors and memories. In this work we have chosen solution of

(FeCl4)2(PyH)3Cl component in Acetonitrile and investigated the spectral absorption by density functional theory. The

calculations demonstrate absorption in wavelength around 520 nm and 730 nm. This result well justifies photo induced
magnetism which is reported in solution at 520 nm and room temperature.

Keywords: Density functional theory, Molecular magnet, Photo induced magnetism, Absorption coefficient.
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* High occupied molecular orbital( HOMO)
* Low unoccupied molecular orbital(LUMO)

AR

S o o oKidlo A YAY oLo.g.a YO LYY

T &P samwlxe -V-Y

Sloca, i ) oolaiul b (S9iSUl milgs oy (Al
Ssh> oS b cd)l Wb a ks e I S9SUsS
NBleys 0,0s, sl pa el (W sl b
ab @lg b (LCAO) (g, Blue J> j0 +F S
P &l Gl @ &ly ) Rl el gsS
oyl g Slawlbre S8 (e pw Sgapy o \“Lg).‘:.:i.\gl
&6 5o [V cwl oad JosUse 5 ool zoe @l
@ ol ze &y 5l (255 Dose a Jsge Lol

PSRN

o = ZCM ¢,u ®)

S sl 51 5 o5 sy sl sl
ol =l @, 5 Jose by ulps € o JoSge
sl @l Ghr oS5 Do aS el Sl

g g0 ailigs (V galaly) G (swsS

P )
¢, = Zd/ligi (051)(: Y; Z),

el gy o lpas 0 ool sl b G &y
Sedige atlid N lnige ol 3 Lol yon S oo
Ghgo o My ol 6 jo Jlo gl o sl &6 0
gi (a,a,b,c,r):N(x—xA)a(y—yA)b W)
x(2—2,)° exp—a(r—r,)°.
soglgS olac! a,b,c wal, ol o Ol g0y pai
oz alal, 5l a5 s IS5 cloles aSl aiteng
WSS (o5 S92
L=a+b+c )
sl lisygl lp a5 cusl lagl; oS> o3l L
DT opd e YV e polie cosia fid,pis
& S Az Y
Js85e 50 T b b pe @olsi o509 5 (55,1 polie o
@ Ve o ,0 ol &l isle L (FeCl, ), (PyH),CI
U GaE oyl o T S l8le s SS
Slo .B3LYP M - Jols el b ‘5Ili>
Ohey & gl Pl 51y 6-3L1GTF wl
& 5 st a5 5T b sl cewss IEFPCM

" Slater


http://opsi.ir/article-1-632-en.html

[ Downloaded from opsi.ir on 2025-12-14 ]

» @) 5 N(@) polie gols JE L =T 0

£

0.8

e
)

afm < 1/4)

[

i

1

1

1

1

- J

]
[}
[
1
A}

(Wt
02t %
S L
" v

-,
- -
’!-...‘_‘_I -y

v
. . I-\-\-l-w‘-w-""‘ )

0
450 500 550 600 650 700 750 200
A{nm)

S 9 a0 Jolma Gaiges Ll il F S

Jolee a5 wmo 0 plis Slawlre  (pl (gas
1, yiesll VYO O+ 250 Job (FeCl,),(PyH),Cl
7,8 5 by aS cal (Jb o pl S e i
Fy SIS ol Coge a4 g dgbice wdx Sgigh
Wl e iblae dhogi 4 axd (pl e e

&=l

[V] Michel Verdaguer MOLECULAR MAGNETISM: A three-
headed Janus material NATURE CHEMISTRY]|
F(Y-\Y).

[Y] Xi Chen, Ying-Shuang Fu, Shuai-Hua Ji, Tong
Zhang,Peng Cheng, Xu-Cun Ma, Xiao-Long Zou, Wen-
Hui Duan, Jin-Feng Jia, and Qi-Kun Xue Probing
Superexchange Interaction in Molecular Magnets

PRLY-\(Y+-A) YAVYY-A.
[¥] LIU Ji-Bing, L U Xin-You, HAO Xiang-Ying, SI Liu-
Gang, and YANG Xiao-Xue Controllable Optical
Bistability in a Crystal of Molecular Magnets System

Commun. Theor. Phys. &+ (Y++A) Y+ +¥Y=\. AL
[f] F. Baniasadi, M.M. Tehranchi, M.B. Fathi, S.M. Hamidi,
Safari, V. Amani. Room temperature photoinduced
magnetism in (FeCl ¥) F(Py.H) rCl submitted in material
chemistry and physics Journal.
W (g0 Bl desme  oud al) 8 gul g [a]
b sy siblite (o) s domme (il (e 0o
(FeCl,),(PyH),Cl o S wb 4l I ool

OVl Sdgisd o Syl (il S o )8
[#1 Hartmut Haug Stephan W. Koch Quantum Theory of the
Optical and Electronic Properties of Semiconductors
World Scientific Publishing(Y -+ - Y) .
[V1 Michel Dupuis, John Rys, and Harry F. King Evaluation of
molecular integrals over Gaussian basis functions J.
Chem. Phys. #0(Y4aY#) YY)

\OY .

S o o oKidlo A YAY oLo.lo YO LYY

oaseia gl |35 o pudad glaosls ) Jgu

transition | @, 107 rad.s” | A(M) | P(au)
H-4 —> L 2.64 712.6 | -0.042
H3—> L 2.61 720.8 | —0.269
H2 —> L 2.54 742.4 | -3.206
H-1— L 2.42 779.8 | -1.629
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