
define a n e w field

(420) 2FCzt-eidOKHIcz.tl#Tangon
field

where G-H I i s againt h e angle operator

(4) Ät z t = falz' 4A-Z') EINEIIG
E)

t h e n following t h e s a m e arguments a s i n See. 9.4A

⇒

(424 4 )g) I N = e i n F m I , g)THYIEHKEKTECHTIG
KÜL

Note tha t different from Se e . 9 . 4 A x i s n o t necessarily

a n integer!

9 . 6 * Effective Ham i l t o n i a n o f quasi-

hdesi.Anyonsan-hem-
simfie-Nowwewanttosa.ch

the derivation o f a n

effective lango n Ham i l t o n i a n o f quasiholes i n

t h e F U N System.



(A) F O H E a s condensate o f composite

b o s -

A n alternative t o t h e explanation o f t h e FATE
a s integer Q H E o f composite fermions i n
a r e d u c e d elective f ie ld i s t h e interpretation i n
te rms o f composite bosons i n a vanishing effective
f i e l d .

compositeb o s o n s

2PM ( B bounds t a t e o f fermion a n d o d dnumberkptstoffhexqu
a at tached t o t h e m

• Ö Ö . . .

F K B K B

effective magnetic field c a n b e m a d e t o vanish

4231 B * = B -4pm I s ETo = 0 E E )



O - = Ö t t l
F - Z B ehem-S imon

f -↳ qu a n t a

T o construct t h e theory of quasi-holes i t i s
m o r e convenient t o s t a r t f r om t h e composite
boson p i c t u r e :m-lptnH-z.tn/
dzcfmtlzI(p+tiPJKPI-iPg)0mcz)

4241 + {Nkwc
where

fqmlzycfmtczyJ-dkz.tl)425)

describes t h e composite-boson fields

Eu-ih-q.ee/tue*-
AT=A,ntfuGchanSimonfidd-
of2PHCB

F o r V = 2%+1

Afft= D(426)

Th i s i s a convenient starting point todiscuss
quasi ho les i f v = 2 ¥ - E



(B) Qu a s i h o l e s o n top o f a composite-

bosonf-TooreateNq.is
quasiholes w e sta r t Goma

( B liquid w i t h A

! "

a nd perform a

singular gauge t ra fo
(4271 Tom → e i f Tom (m = 2pm)

1428) f- = ¥"⑦( z_zu)
✓ = n

Where Z r a r e t h e positions o f t h e quasi-
h o l e s . (4271 w i l l change t h e C h em - S i m o n
f ie ld

④ 9) Eu→ Gi = Eu-¥ 0µF
Note t h a t n o w v =#*-E

average(430) Art= Ar ten - E o f f

#

o

° "

-

# ✓ s i n c e D A ¥ ,
T h e n um b e r Nath o f quasiholes c rea ted i s s u c h
t h a t t h e effectivemagneticf ie ld including t h e



f l a x quanta associated t o t h e quasiholes
v a n i s h e s after averaging.
T h e n e w Chem Simon magnetic field i s n o w

( 4 ) Bcs-IBcst-moohlzt-Eohqhlzl-
inst.euo f (399), where (m = 2pm )

4323 Ugh C z k ¥!" 8 '"A - ZDH)
i s t h e density o f quasi-holes which have positions
Z r I t ) .

Allowing for a kinetic energy o f quasiholes
w i t h s o m e (get u n k n o w n b u t a t t h e s a m e
t i m e i r re l evan t ) m a s s Math o n e c a n
d e r i v e a n effective Ham i l t on i an o f
quasih o l e s w i t h

effective charge g-
*

= -Ime
exchange phase ¥

6 a o



9.73nteradingcompositefen
ni-wehavese.eut h a t t h e C F theory explains t he
ex i s tence o f incompressible s t a t e s a t fillings

④ 3) V = zp.hn#

w i t h Hal l plateaus.B u t t h e r e a r e a l s o o t h e r

fillings whe re H a l l plateaus c a n b e observed

e . g . a t fillings v = Es o r =#
⇒ in teract ions between C F !



CAIhighevFQHse.PK
u d opotentials a r e n o t completely screened by

t h e formation o f composite fermions . S o o n e

c a n d i s c u s s t h e f ract iona lz a h l e n o f C F r a t h e r
t h a n o f b a r e fermions

fermions a t filling

} < u

# #

<E o
F

c a n b e mapped t o ' C F wi th effective filling

1 < ✓
*

= 1 + ¥ , < 2

$

T ' C F

f u l l lowest
1 level

⇒ F O H E o f K F w i t h fillings

f - s v
*

= e x } ⇒ e - ¥
f-⇒ v * = 1 + § ⇒ F E I



(B) Absence o fFQHstateatv-tzt-
ztherisndpmR.be
i s s t i l l interesting

✓ =L = b i n(434)
„ → •
2¥ , ( D = )

i . e . K F w i t h filling

(4351 n = BIE. = P Be

#

These a r e free ' C F w i t h o u t magnetic field
which form a Fe rm i s e a

CCIExdicstatesatv-5kn.CF-
pairingwikette.to/PRL59,17764987)) h a v e seen

a F Q H plateau a t v = 5 1 2 . Here t h e

Zeeman splitting i s s m a l l a n d o n e h a s t o
c o n s i d e r b o t h spin components

✓ = E = 2 + E
kontert L L X 2 n d L L

f o r 2 sp ins 1 Sp in



⇒ Fermi s e a o f K F i n 2 n d L L ?

n o !

Moore & Recd (Nerd. Phys. 1336-0,36211991))

h a ve s h o w n t h a t a good cand i da te f o r

t h e V = E F O H s t a t e i s a p-wave paired
s t a t e of spin-polarized electrons i n t h e

2 n d L L . "Pfaffian" s t a t e

u h : • pairing o f (composite) fermions

requires t h e interaction

i n 2 n d L L K F d o i ndeed

a t t r a c t each o t h e r

• na t u re of E E s t a t e i s s t i l l n o t

fully u n d e r s t o o d .


