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The nonlinear absorption of Poly[2-[ethyl-[4-(4-nitro-phenylazo)-phenyl]-amino]-ethane (3-thienyl)ethanoate], PAzT, was 

investigated through single pulse and pulse train open aperture Z-scan techniques, which allowed the discrimination between 

fast and accumulative nonlinearities. We observed an induced transparency for excitation with picosecond laser pulses at 

resonant conditions, which was attributed to the azobenzene moieties attached to the polymer backbone. We believe that the 

process observed here makes PAzT an attractive polymer for photonics applications, such as optical switches and storage 

devices. 

•PAzT and POT molecular structures 

(b)

S

CH2 COO CH2 CH2

N

N NO2

N

CH3CH2

n

(a)

S

(CH2)7 CH3

n

(b)

S

CH2 COO CH2 CH2

N

N NO2

N

CH3CH2

n

(a)

S

(CH2)7 CH3

n

350 450 550 650 750
0.0

0.2

0.4

0.6

0.8

 

A
b
s
o
rb
a
n
c
e

λ (nm)

 POT

 PAzT

 

0 1 2 3 4

1.0

1.1

1.2

1.3

1.4

1.5

-3.0 -1.5 0.0 1.5 3.0
1.0

1.1

1.2

1.3

1.4

 

 

N
o
rm

a
liz
e
d
 T
ra
n
s
m
it
ta
n
c
e

Z (cm)

 

N
o
rm

a
liz
e
d
 T
ra
n
s
m
it
ta
n
c
e

I
0
 (GW/cm

2
)

ct

cS

tS

S

tStS

tS nn
Wn

dt

dn

ττ
0

1

1

10

0 ++−=

ct

cS

cS

S

cScS

cS nn
Wn

dt

dn

ττ
0

1

1

10

0 −+−=

1

1

1

1

1010

1

tS

S

cS

S

cScStStS

S nn
WnWn

dt

dn

ττ
−−+=

•Linear absorption spectrum
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The change of population from the ground state S0 to the excited state S1 was found to be the 
main contribution for the fast transparency presented by this polymer. The ground state 
population change from trans to cis configuration plays only a minor contribution to the 
nonlinear absorption, since we found both states present similar cross-section values. The 
induced transparency presented by this material suggests novel possible applications for this 
polythiophene derivative, such as optical switches and image storage devices.

Z-scan technique

0 5 10 15 20

1.00

1.05

1.10

1.15

1.20

1.25

1.30

1.35

Excitation power = 26 mW

N
o
rm

a
liz
e
d
 t
ra
n
s
m
it
ta
n
c
e
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3 energy-level diagram

Single pulses Z-scan data
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Pulse train Z-scan data
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ParametersParameters obtainedobtained fromfrom thethe fittingfitting

 mmolecule/c102.5.4
317−× )0 ± ( =cσ

  ≈ sct µτ 100

 mmolecule/c102.0.6 317−× )0 ± ( =cσ

Conclusions


