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into a spectrum
Phase correction

Why is a phase correction necessary
Quadratur detection

Why do we heed quadrature detection
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90° pulse

I S

After the pulse magnetization starts to precess
around the z-axis, i.e. the main magnetic field
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This precession induces a current in the detection
coil resulting in the signal that is recorded
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M, = cos Qf exp (-1/T,)

T M, =sin Qt exp (-1/T,)
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The above relation
results from the famous
Euler equations

exp(ia) = cosa + i sino

exp(-ia) = cosa - i sina
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M =M, +iM,=[cos Qpt +isin Qut Jexp (-1/T,)
M = exp (iQot) exp (-1/T,)
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M, = cos Qgt exp (-1/T,) = sin (Qt + 7/2) exp (-1/T,)
M=M, +iM,
M = exp (iQut + n/2) exp (-1/T,)
M = exp (n/2) exp (iQot) exp (-1/T,)
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M = exp (i9) exp (iQqt) exp (-1/T,)
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In addition, the carrier is placed in the center of the
spectrum allowing positive and negative frequencies
(clockwise and counterclockwise rotation)
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If the frequencies do not match we get an equal amount
of positive and negative values and the result is O
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If the frequencies do match, most points will be
positive and the result of the summation will be large
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“good guess®

WD

"bad guesses”

If we do this systematically for all possible
frequencies, we obtain a ,spectrum” of all
frequencies contained in the oscillation
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phase oscillation decay

(time independent !)  (the frequency) (relaxation)
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1
Q) = L
S(Q) —( UT)-i@-0) lorentian line

A complex function consists of real and imaginary part
S (Q) = R(Q) +i I(Q)
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S(Q) = [A(Q) + i D(Q) ] exp(id)
5(Q) = R(Q) + i I(Q)

(desired) absorbtive and the (unwanted) dispersive part

A/7,)
U/T2) + (@ - Qo)

BDQ)- (Q-9Qp)2 M 2 _ .
@ s @- o — R(Q) = A(Q) cos ¢ - D(Q) sin ¢
I(Q) = D(Q) cos ¢ + A(Q) sin ¢

A(Q)=
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phase correction {\
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(Q/2m) Hz (€2 /2m) Hz ...which works as long as all signals have similar phase
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erwise we caiculate a

“magnitude” spectrum / // \\ \
s =\ (R + (T)2

or a “power” spectrum phase oscillation decay

T S= (R)2+ (I)? (time independent !)  (frequency) (relaxation)
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spectra
cosa = exp(ia) + exp(-ia)
sina = exp(ia) - exp(-ia)
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Cosinus-Signal Sinus-Signal

P
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Real-Teil
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3 Signale:
800 Hz
100 Hz FT

300HZ | iy

nur cos

&.
cos und sin
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