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Nature isn't classical, dammit, and if
you want to make a simulation of
nature, you'd better make it quantum
mechanical, and by golly it's a
wonderful problem, because it

doesn't look so easy
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"'Simulating Physics with Computers”, International Journal of Theoretical
Physics, volume 21, 1982, p. 467-488, at p. 486



http://www.cs.berkeley.edu/~christos/classics/Feynman.pdf
https://en.wikiquote.org/wiki/Nature

..we never experiment with just one electron or
atom or (small) molecule. In thought experiments,
we sometimes assume that we do; th1<; invariably
entails ridiculous consequences ...."”
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Naturevolumebbé, pages4a-ad (04 March 2010)
Nature Photonics valumell, pages3bl-36a (2017)
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Naturevolumebbé, pages4a-ad (04 March 2010)
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"for ground-breaking experimental
methods that enable measuring and
manipulation of individual quantum

systems”
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Credit: youtube.com/watch?v=u_0OIVz95_tw



Credit: youtube.com/watch?v=u_0OIVz95_tw
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Pagano, G. et al. Quantum Sci. Technol. 4, 014004 (2019).
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Earnshaw's theorem: a point charge acted on by electrostatic
forces cannot rest in a stable equilibrium in an electric field.
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Linear Paul Trap Penning Trap
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https://www.youtube.com/watch?v=50GY CxkgnHQ
https://www.youtube.com/watch?v=XTJznUKAmIY
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J. Res. Natl. Inst. Stand. Technol. 103, 259 (1998)



Ion Traps - initial
mlcromachlnlng YR

I cm

DC: U,= 10V
RF: V,=200V
Q =80 MH:z

Wy~ 12 MHz

pressure < 2 X110 torr
single 1on lifetime: ~ /
At room temperature

0.2 mm
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Aside: transverse Modes of an atom chain

transverse
modes
frequency
o _ 4 axial transverse
R RO Sk modes modes
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S.-L. Zhu et al., Phys. Rev. Lett. 97, 050505 (2006)
A. Serafini et al., New J. Phys. 11, 023007 (2009) Credit: C. Monroe
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radial X
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trap axis z

Trap Frequencies
Axial : ~ 3 MHz
Radial: ~ 10 MHz

DC electrode
N ions in a chain: N axial
modes: Shared motion
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n=1) ® 60 ®0®
In=0) Center of mass stretch

Quantized
motion




