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fu e 7 28 10.2020

F Cool Mechanical Resonators

In 1Co ext fo lectures we it discuss

La cooling of uncle ie re o Hors into hair

quo to nolo co y o I stole What fo

wa n on

Sx T

I

N
Kot if tis oooh

two

v Hz

et's first think of our n clonic l oohs

of interest in oar roses for s a

harmonic oscillator as usual Ur co

eco calculate its zero point e orgy
as principles of statistic I eco e as

a I quanta Lories

II Z ro point Energy Quanta Harmonic Oso

En 4 w r x t for N o I 2

E two Zero point energy2






































































































































x Crit In II r Is

For D i.e in TC g I stole

2 27 I Zero point fluctuations
2mW

St L uit

SX sac xzpf JEET J 2mW

Wo function for 0 of harmonic oscillator

4 Es e
2.5

Accord to statistic I nocConics what is

the m o o orgy in a gas tan harmonic

oscillator at temper fare T

E 0
e
BE En

who s

o

E iz h2
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Esto Iz e

two
e
Esto I e

Btw

2 e
Btw f.ee

I Z Is Btw he I e
Btw

e
Btw

Kari

E Z iz f Ito u

E Ew iz let
For k T 3 too

E tu CE e II
E E T Equipartition

For Est c Ew i

E Ew I e e 57 fig E E



III Zero point notion Quantum Hormonec Osc

a Crl In tmrw n Iz roof

Is E
mwf

Is Ew

Is E 2
e

So how do we put nano mechanical oscillators

into a pasta state specifically he y o nd stats

One oy is by brute forces picking a

high frequency roots e of putting it in a

cold fridge such Hot

Kw 3 EBT

Alto roti ly o o can try to c of Ho

macho c mode of interest after them

the entire bath by a number of

techniques One of these is foodsock

cooling



Kfa tf
Akon Bt





�
� Ȧ ʌ

�
�



�
� Ȧ ʌ

�
�



�
� Ȧ ʌ

�
�

�
� Ȧ ʌ

�
�



�
� Ȧ ʌ

�
�

�
� Ȧ ʌ

�
�



�

�

�







�

�
�

MARTLET


