
Constants and Units
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Fourier Transforms

The Fourier transform of a rectangular function  
is the sinc function. 

FT (rect(ax))= 1
a
sinc u
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The Fourier transform of a sinc function  
is a rectangular function. 

FT (sinc(ax))= 1
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The Fourier transform of a Gaussian 
function 
is a Gaussian function. 

FT (e−ax
2

)= π
a
⋅ e

−
πu( )2
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The Fourier transform of a delta function is a 
constant. 

FT (δ(x))=1
The Fourier transform of a constant function is a 
delta function. 

FT (1)=δ u( )

F u( ) = 1
2π

f x( ) ⋅e− i⋅2π ⋅u⋅x dx∫



Fourier Equations
If you put more contrast in the image,  
then the FFT’s amplitude gets 
stronger.

FT (a ⋅ f (x))= a ⋅F(u)

Adding two images f and g and calculating 
their FFT  
is like adding the FFTs F and G of them.

FT ( f (x)+ g(x))= F(u)+G(u)

If you stretch an image by a,  
then you shorten the FFT by a. 
(===> reciprocity)

FT ( f (ax))= F(u / a)

If you rotate and image,  
then you also rotate its FFT.FT (rotated f (x))= rotated F(u)
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f (x)⊗ g(x) = FT −1 F(u) ⋅G(u)[ ]

f (x)× g(x) = FT −1 F(u) ⋅G*(u)⎡⎣ ⎤⎦

Convolution.

Cross-Correlation.



R = Gas Constant = 8.315 J/mol/K 
T = Temperature (= 300 Kelvins at room temperature) 

F = Faraday Constant = 96.5 kJ/V/mol  
ΔΨ = electrical membrane potential = 200 mV

PMF := 2.3 RT ΔpH + F ΔΨ

ATP-Energy = ΔG(ATP ➞ ADP+Pi)

Therefore: 
ΔG = -30.5 kJ/mol - 21.2 kJ/mol = -51.7 
kJ/mol

ΔG = ΔG0 + RT ln [ADP][Pi ]
[ATP]

ΔG = ΔG0 + RT ln 0.25 ⋅10−3 ⋅2.0 ⋅10−3
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ΔG = ΔG0 + RT ln(0.0002)

Typically: [ADP]=0.25 mM, [Pi]=2.0 mM, 
[ATP]=2.5 mM

How much energy does the hydrolysis of ATP produce?

ATP Energy



Which fraction of the material would be present after n transfers in tube r ?
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r is number of tube
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If n is large, then      becomes a normal distribution:
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Variance = npq =σ 2
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Chromatographic Distribution



Basics of Electricity

v = E ⋅q
f

v = speed of particle [m/s]
E = electric field strength [V/m]
q = charge of particle [C = 6.241⋅1018e]
f = frictional coefficient [V ⋅C ⋅s/m2 ]

Speed of particle in an electric field

E = U
d

E = electric field strength [Volt/meter]
U = electric potential difference [Volt]
d = distance [meter]

Electric field strength

U = R ⋅ I
U = electric potential difference [Volt]
R = resistance [Ohm]
I = electric current [Ampere = C/s]

Ohm’s law

W =U ⋅ I W = electric power [Watt]
I = electric current [Ampere]
R = electric resistance [Ohm]

Electric Power of a Current

Rf =
v
E

Rf = electric mobility [1/(V ⋅s)]
(also called µ)

v = speed of particle [m/s]
E = electric field strength [Volt/meter]

Electrophoretic Mobility

Rf =
q
f

Electrophoretic Mobility

W = I 2 ⋅R
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Rf = electric mobility [1/(V ⋅s)]
(also called µ)

q = charge of particle [C]
f = frictional coefficient [V ⋅C ⋅s/m2 ]



m = Mass of the particle 
q = Charge of the particle 
v = Velocity of the particle 
t = time 
d = distance 
B = Magnetic Field 
E = Electric Field 
U = Electric Voltage (the value of E) 

Magnetic Spectrometer: 

Time-of-Flight Measurement: 
Energy of an accelerated particle:  

Mass Spectrometry

d = v ⋅ t

"acceleration into curve" = B × v

q ⋅U =
1
2
⋅m ⋅v2

m
q
= 2 ⋅U

v2
= 2 ⋅U ⋅

t 2

d 2 7
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