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Microscope
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o Shedding light on
uncertainty

Input light beam with a flat

angular-position

distribution passes through
an aperture that cuts out a

certain range of angular
positions.

Output beam has a narrow
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Particle in box (2 & 0of4X|)

Confineament in atom

AgeLme atomic gize = 1 A m AN

Ap=1L - 166 % 10" kg m/s
AN

% Nucleer size - ——|

ﬂ.l] = J; E =£ ;
1M
For slsctron:
E= (1.66 » 1072*kg m/s) 5
2(9.11 % 107 k(1.6 % 1071%0/76W)
E=0.4pY
—aqh —
Assume Ap = p Energy to:

5 Confine electron in atom:
and E:p—
2m

These are in the
Q4 eVY range of observed

Confine proton in nucleus: 2.05 MeV

Confinement 1a nucleus

mu AR = AR

Ap = %: 331 x 108 kgrris

For sleczron:

(3.31 x 10°%kg m/3¥°
2(9.11 % 107 kg)i1.6 x 1071%0/0V)

E=377x%10° ¥ = 3.77 Ga¥
For profon, divide by my/my, = 1836:
E=205% 10° g¥ = 2.05 MaV

atomic and nuclear
processes.

Confine electron in nucleus_;_}-?? GeV

This is about a factor of a thousand above the
observed enerqgies of nuclear processes, indicating
that the electron cannot be confined in the nucleus.




Electron cloud
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?  d-orbitals

p-orbitals

sin20 sin2¢

s-orbital

sinO sind

sinOcosO

sind

3cos20-1

sinf cos
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