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Classical bit Vs Qubit:

= Classical bit: {o, 1}
* Qubit: {o, 1, superposed states of o and 1}
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Feriodic across the Feriodic across Mot periodic.
whole volume. each gram.
Crystalline SiO, Amorphous SiO,
(Quartz) (Glass)
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initialize after operation
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Below T =T, ° 3K

Internal Friction Q™

C,/ T? a°°l
K T? bo2

Amorphous Solids
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Zeller and Pohl, PRB4, 2029 (1971)
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Standard tunneling model

2-level systems Below T =T, © 3K
E[D Dﬂ Co T c, T? a°1
2(B D k=bT? K 17 b°2
P(D’Do):% Q'=const Q*'=//2pl°10°

CO: pog OO.lng Q-]_:pCO/Z bo, 1/CO

rc? rc

1. What is tunneling?

2. Why is C,°10 Universal and small?
3. What dictates the energy scale of T, © 3R

4. Magnitude of specific heat, non-integer exponents
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Lisenfeld et al., PRL105, 230504 (2010)
Grabovskij, Peichl, Lisenfeld, Weiss, Ustinov, Science838, 232 (2012)
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