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Motivation
Photochemotherapy

Sources : http://www.photochembgsu.com/applications/therapy.html
http://hla.chem.ox.ac.uk/research.shtml

 Find new molecules (low toxicity)
Multi-photon absorption (can go deeper into the tumor)

 Excited state life time (depends on the process) 

“therapeutic window”
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Outline

 Two-photon Background
 Experimental setup
 Experimental and theoretical results
 Conclusion
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 Samples



Samples
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Nitrofurantoine Quinifuryl
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Two-photon introduction
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Multi-photon absorption (can go deeper into the tumor)



 Ti:sapphire chirped pulse amplified 
system (CPA-2001)

 775 nm

 150 fs

 800 J
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 Optical parametric amplifier (TOPAS)

 460 - 2600 nm

  120 fs

 20-60 J

Experimental setup
Laser System
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Experimental setup
LASER CLARK
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Quinifuryl

Nitrofurantoine
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Z-scan technique

Sheik-Bahae, M. et al.., IEEE J. Quantum Elect. 1990, 26, 760-769
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Two-photon absoprtion spectra

250 300 400 500 550
0.0

0.2

0.4

0.6

0.8

1.0

2
P

A
 c

ro
s

s
-s

e
c

tio
n

 (G
M

)

two-photon wavelength (nm)

n
o

rm
a

li
z
e

d
 a

b
s

o
rb

a
n

c
e

one-photon wavelength (nm)

500 600 800 1000 1100

0

5

10

15

20

25

 

 

300 400 500
0.0

0.2

0.4

0.6

0.8

1.0

2
P

A
 c

ro
s

s
-s

e
c

tio
n

 (G
M

)

two-photon wavelength (nm)

n
o

rm
a

li
z
e

d
 a

b
s

o
rb

a
n

c
e

one-photon wavelength (nm)

500 600 800 1000 1100

0

15

30

45

60

75

 

 

QuinifurylNitrofurantoine

-conjugated systems
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Theoretical calculations
Nitrofurantoine Quinifuryl

Optimized geometry
Density Functional Theory (DFT)

Gaussian 3

equilibrium geometry of the molecules

planar

De Boni L et al J. of Chem. Phys., 134(1), 014509 (2011)



Fotônica

IFSC-USP

FotônicaFotônicaFotônica

IFSC-USP

Theoretical calculations
Nitrofurantoine Quinifuryl

One- and Two-photon allowed transitions, 
probabilities and oscillator strength  

Density Functional Theory (DFT)
B3LYP and 6-31G(d)

DALTON.
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Theoretical calculations
Nitrofurantoine Quinifuryl
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Conclusions
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 Two- photon absorptions with  considerable values

 Two- photon absorptions occurs in the therapeutic windows

 Two- photon absorptions is higher for quinifuryl because of the conjugation 
length is also higher 

 The quantum chemistry calculation have presented a good agreement with 
the experimental results

Samples

Position and magnitude of the  spectra
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