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Spin echo

Two hydrogens WITHOUT J interaction 907 180°
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Spin echo

Two hydrogens WITH J interaction 90, 180y
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Spin echo

Two hydrogens WITH J interaction
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Spin echo

Two hydrogens WITH J interaction 90, 180
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evolution due to J-coupling
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chemical shift is refocused

J coupling remains active




Spin echo

Hydrogen and carbon with J interaction 90,
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"Pulse flips the spin states of carbon”

Homework: analysis with Product Operators



Spin echo

Homonuclear system
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INEPT

Insensitive Nuclei Enhanced by Polarization Transfer
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INEPT

Insensitive Nuclei Enhanced by Polarization Transfer

90° 180° 90; , Two spins with J-coupling
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INEPT

Insensitive Nuclei Enhanced by Polarization Transfer

Two spins with J-coupling
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Refocused INEPT

905 1805 90y 1805 Two spins with J-coupling
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DEPT

Distorsionless Enhancement by Polarization Transfer
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Two spins with J-coupling, ® = 90°
D g Peq — /6IIz + ﬁSSz

P CH CH, CH,
45° positive positive positive
90° positive none none
135° positive negative positive
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DEPT

Distorsionless Enhancement by Polarization Transfer
905 1805 d
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IH T H T H T dekapling ® CH CH2 CH3
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905 1803 _ 1 -
T= 2—] 90° positive none none
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Polarization transfer and inverse detection

Signal intensity proportional to the difference of populations of energy levels Br = V1Bo
kgT
How to increase the signal:noise ratio?
t/T
S/N & 1 Yewe V3 BE V NS(QI)
More sample Higher magnetic field coherent averaging
(repeated measurements)
Direct detection
S : |excitation| =====$| spin manipulations | === |detection
Inverse detection
| : |excitation transfer transfer detection
polarization ) ) ) coherence
S: spin manipulations
Reduction of experiment time -
Relative sensitivity to achieve the same SN =~ oS

( + Relaxation M

advantage ,'
”’

1y /13c 32x 1 024x
15 S
14 /N 292x 85 264x -
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