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EM Limits of Microscopy and Spectroscopy
Length Energy

(kcal/mol)

10+7

10+6

10+5

10+4

10-3

10+2

10+1

10-1

10-2

10-3

10-4

1 pm

10 pm

100 pm

1 nm

10 nm

100 nm

1 µm

10 µm

100 µm

1 mm

1 cm

10 cm

γ rays
> 3x10+19 Hz

<10 pm

X-rays
3x10+19-10+16 Hz

0.01-4 nm

UV
10+17-10+15 Hz

4-400 nm

IR
430THz-300GHz
700 nm - 1mm

Microwaves
300GHz-300MHz

1mm - 1m

Radar

Crystallography

Microscopy

Thermography

NMR
(molecular connectivity)

IR spectroscopy
(chemical bond type)

UV-Vis Spectroscopy
(reactivity analysis)

X-ray Spectroscopy
(elemental analysis)

Electron Microscopy

outer
electron
excitation

inner
electron
ionization

molecular
vibration

Raman Spectroscopy
(molecular orientation)

molecular
rotation

vs

thermal (IR)
imaging

micowave
imaging

cellular 
imaging

imaging
proteins,
viruses, etc.

atomic
imaging

Microscopy Spectroscopy


