; has higher energy (han UG Corl vaps s s I
¢ TTREERCTEY SEquence 18 as follows : ) By (
[ s Eg >Eyp and so on., \
i . - e ureee

E\‘ >El‘ ; E.\‘“>E:I‘,.
s | SRS
T ‘ he elec

On absorption of light photon, ¢ “{ tb O ’

" . v ~ \ A \ Q A . (¥ | c

may jump from 5,05, S, or Sy SINGIC excited @ s
energy of the light photon absorbed, as sl‘mwn in .Ilublt?l}t‘alfl (g:lr%;l;::n(‘i‘:g,
2). Far each singlet excited state (81,852,953 etc.), there s i“’ EeE) et br
. riplet excited state (74, T2, T, ctc.) The molecule, whether n singlet 0
triplet excited state, is said 10 be activareg-1 husi .
Ayt hy —* AL _,s’}’,\-& ' | . i
in the ground statc aml(l»‘ s the molecule 1

tron of the absorbing, molecule -
d state depending upon the

Lras 1 o

o AT

where A, is the mdteculc ~
0 IS’C — brL’f'b T:L- Y f‘DT‘

| the excited state,

| — —9 59,5z a .

i 8y i v "

i I E STy

a INTE ANAL

! CONVERSION i

' R-GYSTEM

S, - Y _N\/’{'N&lr\{)ssma ,

! ) ) | ) "\ :

! Jluerescond " | MINTERNAL 2

( P CONVERSION -t .

i ] INTER-SYSTEM

i  hom STy & v NN CROSSING , g (T

} 13 ft""‘l T SRPA BTV (2P .Sl&-b‘"- N T‘ h’\)‘l‘. / (“"[; (Y e Ik
b P FotSe St " 1 s aurtll So ™
; . pe? :-‘Uwu;‘{ ' - /( -. A / }.q Qi

1 - q L IJ‘—{ io" .:1 ‘_'-.... P ; 4 };7 ‘,‘J )' ey did

IE x-n)lﬂ e Ansonmu_)ﬂ rrujomzscmci] PHOSPHORESCENCE ‘{. / Py

: Are " e e e (e 590 'jc belelt
' ' , 2

1 : Qadlin o~ H Sec
3 Y 8 S S e
| \’/ Yo v ! /3"-"(791/'701 (n vl ud SY7? tnu
1. 2 he Jablonski diagram depicting various photophysical progesses.  ~Om| |54 v
3 - t\/‘(' . - N, L » . . . . /1 )”)'u
The-activated molecule retugns Lo the ground state by dissipating its

L - . .
' enerpy through the following general types of processes : »
he return of

L. Non-radiative Transitions. These transitions invole {
the activated —stecule Trom the higher excited states (S348;,0r T3 2 0 2).
e CRed STl (S, or T, These transitions do not involve the =
Sion ol any radiations and arc th referred Lo as non-radiatiygotf
fionless transitions] The encrpy-of the acfivated molccule 1s ¢ : £
th 151 The process is_called

-

st -of-icar Thfough molecular collisions.} The

mal conversion (1C) and occurs in less than_about 10~ "" sccondy
by another process called

he molecule may also lose cnergy h "
ystem crossing (1SC). This process involyes transitions betWeen S

BT T I

piros J°

Scanned by CamScanner



WS A TN X AP r,’/!ﬁ

I¥CAND L vrr (o ugc(_cr'w 7 bv-_r f“ /
/
licity, as, for c,mmplc,, 1,,"

; . different_mulli
of different spins, Le dif *’é’ﬂf,() non-radiative or radzalwn/,,,w

_These transitions ar
2 I
S;z)cctroqcopxcally, such transitions arc forbidden. However, l/tcy dr) Oy
though at reIattve{)’s ow ralces. ﬁ? ,-rT, A0 56 tve the ro
hcsc (ransitions in return of
?ﬁa _~2. Radiative Transition " tl’lplcr eXEited star)

ctivated molecule from the singlet excite T tha
Such transitions arc dccompam(,d y the z,m1:>..1¢m

T, to the ground state S
he lrdnsumn from §; to S, state is an

of radiation. bpcctroscoplcally E
allowed” fransition ‘and occurs 1n about 10U ) thOﬂd Thb emission nf‘

radiation in this transition is called Muorescence.
The transltlon from the triplet excited state T to the ground state

So is rather slow since it is a ‘forbidden’ transition, as alrcady mentioned,

The emission of radiation in this transition is called phosphorescence. [Th The

Jife_times of phosphorescence are much_longer being of the order of

10 3sec or greater, since the transition on involves spin Inversion which needs
S S T

tlmc for 1ts occurrence. /
Both fluorescent and plzosphorescent radiations are of shorter frequencies

than the exciting light. This 1s obviously because some part ol the Tight energy

).«LG

Al y

dlatlve E:zmsxtm;l;iz< £ Alels

T, emiical Reactions. The activated molecule may also lose cnergy
andercoing chemical reaction. Since the molecule in singlet excited state

ot

molecules is dissipated in the form of heat during the .

;j ! z?,lﬁ

de

Jag

to i

Scanned by CamScanner



