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A hsiract

‘The preseol stedy focussd on modificatien ¢t the aptizal properties oF pelystyrena (M8} films with 2M-
siulicyidzre-S-io-nike pheny|)- L, shiadiazels (SN1 compoexes, 1he palystyrenz films ware cast from ohlomalonm
sulvezi wit the thichiess of 20 orictometer, The pocystyane Slms conpasites with 0,3% by welght of tns addilive.
The opteal datn were smalyzed end interproted o term of ceclronic transilion Aecerdieg b enelgy 63 dats the
conduclivity of pelsmer with pnd without addilives were obtained.

Introduction

Uptical properize of palymers censtibiote ar

important ascects in study of clectremis triasition ang
pessikility a7 their application as aptical filkers, eoveee
i salar sollaction, selectinon surfaces ard preen
heraset™ .
The infon mation awout the cloctronic strusture of
cryszafling aned amesmhous semizondaclors ha: Han
mostly accumulated  from the shdies of optizal
properties in wids frequency ranas, lhe giznificance
of IerpIuLs semicondectors is in ik energy gaw

Taw soonplest delionlion ol The oelical wap is
the mininean eovrey  differenes Lobeeca lowesl
rmienn sl wondoctierr Teeal arel the }:‘lghl::-d.
maximun of valancs semd™,

e main twir tepes of optical transitions are
divect ond iadirect wausition. bell Cuvolve the
cleractior. of 0 cledromagnctic asswe wilh be
eleciron in ke walanue bend with mey cross be
tarbidden gap 1o 1he conduction bard ™.

[rdirecs  trarsitior iz possible oniy by
plzno-assisted transtion. The vatoe and shape af the
miohility vz o Al amerploas scancoelesio s
depens o the pesnrtion canditiors suck 29 subas-ate
terrperaturs, anealing wercporature, desrer of
apurity ans derost of the material, Any variation is
such paraeectees leod w oo =lolE e the absoqeron vl
Lewvards Liglivr ar lawer enenes™. )

T abspmtior cosficien) s defived by
Thes fan 2 Zewrmine fSom the neomnal incidence
reenarission through slencepara’ el plire of thickness
idy.  lmrerforence and  mohkiple refleeron: are
eglented  Uha raflectancell) and rransmiltanee (17
are related by equation {11:-

T= e Y cxplead o (1)

Whore 3 s 2 constane . his e icn can bz rewrilten
i equation { 23;- )
wl  2AA —TalR{-RY._.{2)

Ais the eptical abserosance, (A= - log T

Thz lonz wseclongihe sl o abuodsance
sprodrum is attributed o backgroumd  absorpaion
wiich in tum refers to the temn La[R (=R in
ecuation {10 So the ahsarpticn zoedficient o) in
Lt v ad o burce hecome -

a0 Loy E.SDBi e (3
d

For dircot hand- te - zund Gaazition, he
ereroy dependance of ahsomtion ceeTieien: is vl Hie
torn:

i thy -5

Qe el e ()

b
Whare (k) is the photor enersv anc {Lzh s the
{!T'E!FE‘J I_L-l[l,, (I':l i:{ el Al ilL"J'!'I‘_'I!L}il'Ig Lrm [l"E‘ t}"l:l-: U‘j.
He eecloonc cansizion, FLoakes e walue (1027 Jor
allorwed Siczel transiiion and {37 fer tarhidien dirce:
uangizon ans the aleo: plen coctticiend {u = 1017 2
1, The ererey Zezendeace ahocrplion soefrcient s n!
IC e

waere (Lol iz the minimun sneray wap , (Fp) is the
phonon snergy, 1+ absorbed L Umiteed, (1) sake U
viluz ol 2 Jor wllewed indiesel tansticn ard 3 for
fork deler Indircet mrengition, Indirect AL OoCuTS
for (g < 1%
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Polbymers, s penvral, amnc tranaparent and
colorless the exislonce af eonduztive additive raising
the transivion wavelongth inte visible rerion and the
upliened lighter structuze 35 vory wsefud ia soae
srecific advamecd wechnolopy suck as elactrchoomic
displeys [3].0plica.  wwitzning  and  recharzeable
basteries"™,

Experimental

T-ralizyvldens-5-{p-nitro IETNS
Lo-thisdimeclz(o™], Bis 2¥avalivylilone-5-0n-
nire phenyl=13 d-thiadiazale] Ul SrgsNy,
Bis[ZN-salicylidenc g plenvii-1,5.4
S inealy] nickel{lly  MiEM D9s]iR-
selicylidone- 3 (p-nitee phenyll-1.534-0iedicels]
coppa ) CufS™ ) and Trig) Peacalicylidere-5-
[m=nizmo pheny()-2 5 A-thiadiazole e T
PelBMYy were prevered by the mel-ad deseribal
by ¥ousit ™,
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Where 3 = Enfll), M) end 0L

Barificaliom ol Pul}'styrene‘g]]:

o encin’ P eslvrome (MS) with svcrage numaer
weleculae  weiaht (24007 detonndnzs oy
viseemaoric reakaiguet™ was Treed fom additives Ly
=e-precip talion twice fom chbaafo e saludon i
cihanol. The purified wis sl omder redoced
PTESRR: At Foam Erperaiare far 24 bours.

Techmigues: -
lfilms Preparation: -

Thlferent conceatrati-vng ol pelysyrerc solulicns
1 chlaoloos wes used Lo preparc W micromersr
Frivkwess o polvmor fime,  (measured by g
mictomotsr Tvpe 2614 AL Germary with cot and with
.5t of the et sopleses propored. The Olms
wore propared Dy osvaperatico fwehniqus st reom
Lemperatte T 24 hoor, Taoremteve the possibla
residual chloreform selvent film samplos were
further cii=d at roocwn emperatare for chres Fonrs

18

Empd A, Yousi{ ef af.

uedet reduced prossure. The optical absorbanze (4)
ol the sample were measired as 2 funetion aof
wivelength .4 st B om 200l 900 nm by nsing
Shimadzi Hwevis laga-Lluaviciet-
sacctivathotometer  wml ool W
pectortnsd ot rocnn tenzparalare.
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Results and Discussion

The relulron belweun -:rlhf‘jli'v3 w4l [th}"'-:
vorsus phal energy {or the undop=d P2 simple
(Control) i& showin ia Figdees { 0,20 for acowed wed
Parbidden transitio.
Figures (1.2 shoee shiple aleorpiivan penss o this iz
centivot thal pure P {Cenral) hazs neoany alecteoais
cransilion ivihz visitls region,
l'ee doped samplas, vaa distinet al:caption peichs,
showny a0 Firores (14) could Be aliribeed de <he
formaticn of mola-ans and bipolarons in tae dopec
filrrs!™ " ke svidence of Polama tormation is
made that thes reaztivn ir £rnc o band tracsition dus
v shiftieg the 2ond density of state toward the cnargy
g This ubservalion s not similas to e doping
conventiomy samicandstors when the band (o baod
shezration stranglh does ool aected by the formoation
of dopant state in the cacrey aar.“"}. :
The aEecl of e $eweighl el conpleses addidion
on lw velues af welivalion cnergies |oand 2 with
pheran encridcs ig also investigated asd the resultare
shawn in lakle (1,2)

Table (13 Alowed indireed framsitinon aml assisting
pheians cnerpies

3 kgl Epl Egz Ep?
Sumples (e¥)  (eV) (V) faV)
F5 - - 4.5 g
FSHDL2005 14 Wk 4.2 P
PSS Snsn 5 ) ¥ 4 A 1.3
I'.‘S-'IU.S“X-:I"-:*{H."\I}; | & .3 AA =% h
PSHEIWCUSN) 22 L6 4375 1175
PEHLSY%NGSYE 23 13 ad 1

Tab'e (1] Indircct alleewzd 20d forn.oder engrgy Bl
2aps ard assisting phorers wergies Tor BS, PYS-5R
and PE L' conepusites

Table (1) Forbidden indivect (snsifion 3o
_asgsisting phonous enerpies

Surnpley Lzl Epl La2 Epd
{58 eVy  feY) {e¥)

P . . T

PR 8% 5N ~l 02 4 ik
PEHILASLFr(SN), | & L R T R

F5HLE% 50N, I 0.4 4.z 2

P5~0.53% CulSN® ] l.2 4.3 |82

PSH0L 3% NI SN, 2 1.2 4.5 o
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Thz results prassuied in Figures (1) indicass Lhe
uklsienee el two bipolsron bands in the cnerey cap.
Thz first ons reprosents tha kaqsition from valancs
band o baading bipolaren bane, The second 3arnd
represcats the tracsition froa: welanse hand to ant-
bonding bipwlaror kand, which ix ir = good
H-!-:J_'L‘_'l;"]'[]:II'. willl resulls, are oblained by Hredas o
al 7,
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Figure(?) Forbidden indivect transition {ohw)'™®
Vs, Enerzy for PS
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Pigure(d) Allnwed indirert transirian l[rlh-.«-jl"'1 Vs,
Enermy Fpr P51 LS%aNN
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Figure(5} Allowed indirect transition (mhw}m ¥s,

Eanergy Tor S0, 5%Su(5M),
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Figure(fi] Forbidden indirect bransition jehw)’”
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Fignre(7} Allowed indirect (ransilion (zhw)™? ¥,

Enerpy lur PSS Fe SN,
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Figuee{10] Forbickdew indirect tronsition (cmw;“’
Yo Baerey firPREHLASL O UCSN)-

L RS

Hy -

v -

|

aren s

u:..'\-'_u
Figarc) [} Allawed indirert icansition [ithw]™ ¥o

Fnerry for PE--0.5%MNI(SN];

- :
P L L
@
.r".r.
[ r__,.-
1
. P
LR
i
" -
12
w-
v
r ' '
' 1 1 4 . . . -:

Fiewre(12) Fechicdhiben imlieecd Iramsiiog (ehw} ™

Ya Energy farPS+0.5% N SN,

Curductivioe oecsurainer ol FS wilh and
wiltiow, geditive can eblaines by adepling Lhe dowa !’
enecky gap. (see luble 010 and Zigures o () te
[

Tae coductivity mraswement for PS i the
sreseroe ol addiive wrease in he following ooder

S, PSHEIWEAM, PAOE%S05MN ),
PSS elEn g PSS Cu{Sh, . and
P& 1L 35 NS N,
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The Lrerd abeained might be ateibieted oo e nature
of the complaxcs and 1he eleslron configamcon ol he
ractal ion in tae complexss as show below:

P [AT] id’ s

SN [Ar] . A 43

i ] ey 43

T | S 44"
Therefore the coordiretion zhifity of square plarer
(Cu™ and tetrahodr] (NI wiith P ehuin s more
than thal in -:_5-'&' :} atd E‘:in"} bacause they have
unasaterated ecordination olace ia orbizal d.
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