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Content ： 

  Our group has developed a new ESR (EPR) technique, that is, the 

radio frequency ESR spectrometer equipped with an ESR imaging 

system.  The advantages of this ESR system are the measurement of 

wet samples such as living animals such as a mouse or rat and the 

information of the redox status are obtained by the distribution of 

free radicals and the dynamics of spin-probe injected in living 

animals.  

   Second, our study is the development of new method for the 

evaluation of the battery materials using an ESR spectrometer. The 

purpose of this study is to investigate the relationship between the 

internal resistance of the capacitor and the generation of the radical 

by oxidation of the electrolyte solution. 

 

 

In vivo ESR measurement of redox status in living animals 
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The time series of ESR images of the rat head.  

In situ ESR measurement of redox status in battery material 

ESR imaging system  

EDLC model Cell 

ESR Microwave 

Circuit 

Sweep

generator

+

potentiostat I/E converter

Dual Phase

Lock-in Amp.

Low pass

filter

ESR Elecrto-

Magnet Controller

Voltage Edc

Current Idc

Condactance X

Susceptance Y

ESR Signal 
Intensity S

Recorder

E
S

R
 S

ig
n
a
l 
In

te
n
s
it
y
 S

Magnetic  Field  B

Ref. out

Signal In

X out

Y out

Resonant Cavity

WECE

E
le

c
tr

o
M

a
g
n

e
t

E
le

c
tr

o
M

a
g
n

e
t

ESR Microwave 

Circuit 

Sweep

generator

+

potentiostat I/E converter

Dual Phase

Lock-in Amp.

Low pass

filter

ESR Elecrto-

Magnet Controller

Voltage Edc

Current Idc

Condactance X

Susceptance Y

ESR Signal 
Intensity S

Recorder

E
S

R
 S

ig
n
a
l 
In

te
n
s
it
y
 S

Magnetic  Field  B

Ref. out

Signal In

X out

Y out

Resonant Cavity

WECE

E
le

c
tr

o
M

a
g
n

e
t

E
le

c
tr

o
M

a
g
n

e
t

Block diagram of in situ ESR measurement system   


