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In this part of  the lecture , we will

derive the Chern - Simons theory from

a microscopic theory :
.

t '

&
electrons in a fractional

quantum Hall effects
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the effective theory
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We will apply slightly more electric
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the conductivities
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generating magnetic
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from the physical Picture .  . -

it is essentially
magnetic fields←T I which make the

¥4T problem difficult
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We by - pass this problem by writing
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⇒ we will see this is a boson
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"
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let's stare from ②
,

which we know

how co do :

→ we can introduce the fluxes

& attach teen w the particle

by Clem - Sinuous term
.
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→ which is what we hoped for !
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Thus ,
we see that  Ogg =o

,

implying that we hare a boson &
.
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Trans mutated "

from " fermion "
co

"
boson

"

.

Next
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Fer total :
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What do we know of bosons

at  the very
low - T ?

C w/ high densities )
.

⇒ We know that  Hey undergo
the Bose-Einstein condensation

.

e.g , superconductor
superfluid . . .

'  -

etc .

What is the BEC ?

⇒ Bosons become coherent .
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Next
, we can ask what's the physical

meaning of j
"

bn
← carvers of bar .

imagine that

< Es = Fg

eio.J-hisjbneco.ms
O = O t Own T

"
a came

in space ,

then
,

t
.

I
if ex

← anti - cortex



Remarks

I
.

This approach is known as the composite

boson theory

⇒ we can also use He so-called

composite fermion theory .

Here we attach only the

even number of fluxes a

the electron

Remarkably ,
whatever the approach

is used ,
the result lanais the same

.



2
. Appearance of Clem - Simons theory

is somewhat universal
.

→ When you see a particle ,

which is neither boson nor

fermion ,
it is very likely

you can describe them by

Chem - Simons theory
.

e. g ,
I spin liquid .
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