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Energia potencial magnética: 
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Estado paralelo:
Mínima energia
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Estado anti-paralelo:
Máxima energia

0BmEMAG =

02 BmEMAG =∆Diferença de energia : 
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Spin = Momento angular intrínseco
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02 BmE zMAG =∆Diferença de energia : 
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0BmE zMAG =
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0BhEMAG γ=∆
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Isótopo f0 Abundancia Natural 

[MHz] [%]

1H 425.5769          100
13C 107.002 1,1
17O 57.772 3,7 10-2

23Na 112.62 100
29Si 84.58 4,7
31P 172.36 100 �?+�*�-+E�
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Absorção 
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(spin up)

(spin down)
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RMN ~10x106 to 900x106 Hz Campo magnético no núcleo

RPE ~1x109 to 30x109 Hz Campo magnético nos elétrons

Microondas ~1x109 to 600x109 Hz Rotações moleculares

Infravermelho ~6x1011 to 4000x1011 Hz
Vibrações e oscilações das ligações 

atômicas 

Visível/Ultravioleta ~7.5x1014 to 300x1014 Hz
Níveis de energia dos elétrons mais 

externos

Mössbauer ~3x1016 to 300x1016 Hz

Níveis de energia dos elétrons mais 

externos 

Níveis de energia no núcleo
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http://nobelprize.org/physics/
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LocalTotal BBB += 0

+�!��������!�	
!��
���

( )LocalTotal BBBf +== 00 γγ
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50 45 40 35 30 25 20 15 10

chemical shift (ppm)
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chemical shift (ppm)
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www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=stryer.section.530





Wood used by Stradivari and Guarneri

Nature 444, 565 (30 November 2006) | doi:10.1038/444565a
Joseph Nagyvary1, Joseph A. DiVerdi2, Noel L. Owen3 and H. Dennis Tolley4
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