
Phase sensitive SFVS

1) w1 (visible) and w2 (infrared) are spatially   
and timely overlapped at the sample surface.

2) At the sample, SF light comes out and 
propagates through silica plate.
(relative phase can be adjusted)

3) SF signal and two light sources are  
overlapped again at LO surface. SF signal       
from LO collinearly propagates with retarded   
SF signal from the sample.  

4) In polychromator pulses are stretched in time  
domain and generate interference pattern in 
frequency domain.

Polychromator 

and CCD J. Chem. Phys. 130, 204704 (2009)
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Phase sensitive SFVS

6) Again, take inverse Fourier 
transformation of the interference part.

5) By Fourier transformation, SF Intensity is 
represented in time domain. And only right   
side is obtained.
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Phase sensitive SFVS

8) Because SF from z-cut quartz is non-
resonant, phase of reference is constant.
So, phase of sample can be obtained.

7) Divide sample/LO interference signal by  
reference / LO interference signal.
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Maximum entropy method

Take out M+1 
data points
(interval :△w)

Tmax= 2π / △w

Information?

Concept: adding information of t > Tmax

should not change spectral entropy! 
(already maximum)
(Assumption: all of information is in 
spectrum!)

Constraint



Maximum entropy method
From J.P.Burg ph.D, dissertation, Stanford university (1975). 
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Here, inverse of power spectrum           can be expanded in Fourier series of λn.  
1( )P f-

2
2

2
( ) ( ),

ifn tW if t
NW ifs t

n
s N

eR n df n N z e
e

p
p

pl

+ D
+ D

+- - D

=-

= £ =ò
å

1 2( ) ifs t
n

n
P f e pl

+¥
- - D

=-¥

= å

1

* *1 1 1
1 1

*1

0 0

1( ) , ( )
2

( ) [ ] [1 ... ][1 ... ]

[ ]

n

N
s

s
s N

N
s N N

s N N N
s N

N N
s s

N s s
s s

zR n dz n N
i t z

z P f P t a z a z a z a z

P t a z a z

p l

l

- -

+

=-

+
- - - -

=-

+ +
- -

= =

= £
D

= = D + + + +

= D

ò
å

å

å å

�



Maximum entropy method
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� By taking summation of R(n),  
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Since function in denominator is analytic, 
this contour integration can be calculated 
by Cauchy integral formula.
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M+1 by M+1 matrix (M+1 variables).
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