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Introduction

To be brief......

“Not only does quantum theory apply to these
biological systems, but it's possible to test whether
these systems are harnessing quantum physics to
perform their functions.”

——Chiara Marletto, University of Oxford




Matter-Wave Interference of a Polypeptide
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The Wigner function is defined as the transformation of the
position density matrix p(x,x’) = (x|p|x")
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Free propagation over a time t
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Transmission through a grating is described by the convolution
of the Wigner function and the transmission kernel

w(x,py) — /dpo 7% (2, p, — po) w(z, po)
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T (2,pr) = 5— ) _exp ( y )
X /ds g5/ B k) (2) ,

. () , .
Bg‘i)(x) — exp (—?’1 ,eff) (SIH (mx) — 3 cos (’]TX)) >

9 sin (mx) + B cos (my)
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Classically: (o H
substituting sin(my) — 7y and cos(my) — 1
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Convolution of w,(x) with the transmission Kernel
T;(x, p)and integration over the whole phase space
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Matter-Wave Interference of a Polypeptide
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Next: Schrodinger’s Bacteria?




Tunneling in Enzymatic Reactions
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Discussion

- The Golden Rule’s description is under doubt
because lacking knowledge of what D/A states
really are.

- More experimental evidence in need.

- It's hoped that some theory and concepts
highlight promises, and developments will continue.
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