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¥ The well-knovn model FQHE weefunctions elated to
conformal Peld theoy are proportional to Jack pgnomials,

¥ Much extra structue follows from this,

¥ can non-unitay cft also be elevant br FQHE? (I > 2)
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¥ generic incompassible FQHE diplets cosering an aga 2' N, are described i

polynomial waefunctions obging both highest-aight and lavest-weight conditions
! |
—f(z21,20,...,2y) = C

N, Zzi f(z1,22,...,2Zn)
i

(This Is the condition that the state is translatiogalivariant when put on the Riemannn sphagr
¥ Special model wefunctions such as the Laughlin stateeh@ non-generic song
property: domina nce by a Oroot conbPgur ationO .

¥ They are also (poportional to) conbrmal beld theoy correlation functions (Wi?)




¥ The Laughlin statdloore-Read Stat@nd Read-Reya
states ae all poportional to Jack polynomials
(which hae theOdominanceOqprerty).

¥ Jacks a symmetric paolnomials in N variablegbeled

by a Jack parametér and aOpadedO paition ! of N
nonnegatig integers.

IN(Z1,22,...2y) = My + ax,yMmy
H< A
J50(Z1,22) = Moo+ &20y q1,13(F )My 1
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OsqueezeO this to get thiDdominanceO

monomials




¥Jack painomials a& eigenfunctions of a
Laplace-Beltrami operator

I 11 I ™ 1] 11 ™
Z1 + 2y
i + Z — | Zj

] [ | ] "o,

¥ Which Jacks &rpossible FQHE stateg2

satisfy bottOhighest-geightO an@lavest -weightO conditions?)

(K,
J. O((kfr))(zl, e Zn)

T k+ 1 _
a(k,r) = — — !()(k,l’)—
(negatie rationalk+1 and OdensesiOk fadmissible@artition

-1 are relative primes)

(F\ﬁ more than k paticles in

N2 I consecutie boson orbitals)
(it z)" v 35

<]

\occupation pattern 20202020....



¥ O(k,r)-admissibilityO i©generalized Pauli principle

¥ Jacks with negagwational Jack parameterare Prst considezd by
Feigin JimboMiwa,Mushkin (FIMN2002). They are in general
singular at negaewrational Jack parameféut not
when the patition is OadmissibleO

¥ admissible Jacks vanish as a cluster of kdinates

cometogether | (zx" Z) z=z=2z=.. .z

¥ admissible Jacksesa basisdr wavefunctions of
incompressible FQHE aplets svelled by the
addition of quasiholes.

most > %
swell with é
Compresse@ |

guasiholes




¥ The maximajl compressed (k,r) Jacks
describe bosonic FQHE dplets with Plling
Ki/T.

¥ Multiply by a Laughlin factor to get

fermionidbosonicstates with Plling factor
k/(mk+r),m = (odd/even)

oL L (K,r)
(z; ! zJ)mJ..O(k,r)

i<j k=r=2,m=1
_ _ for fermion
These (k, m)-states a& also poynomials with Moore-Read

the dominance pperty. 1/2 state




¥ Space spanned/gk,rm) polynomials has
count of lineary-independent states that
satisbPes (k-m) exclusion statistics:

¥not more than k paficles in ay group of
km-+r consecutie OorbitalsO

¥ not more than 1 paticle in m consecutiy
orbitals.

¥ giwes both topological (internal) and
conformal (edge) spectrum of FQHE stat




¥ examplebosonic" =1 Moore-Read.

interior (topological Peld theoy)
202020202020.. Jack with thi¢ Is vacuum state

11111111111, . charge -1/2 quasihole at origin

0020202020202.. charge -1 wrtex (= 2 quasiholes) at origin

edge (=SU(2) WZW conformal Peld theoy)

...0202020202020000000000... vacuum spin-() primgr
...111111110000000000. ~n: — o
" 111111111000000000. SPIN-1/2 (h=3/16) prima

...020202020000000000. . B .
...02020202(010000000000. spin-1 (h=1/2) primay

...02020202020000000000.




¥ examplefermionic" = 2/4 (= 1/2) Mooe-Read.
Interior (topological Peld theor)

11001100110011 . vacuum state
e 101010101010. . charge -1/4 quasihole at origin

©0()11001100110011 charge -1/2 ertex (even rmion rumber)
20011001100110Q . charge -1/2 ertex (odd fermion rumber)

°0(3101010101010..
©8(3011001100110011.

¥ 6 topological distinct sectors.charge -1/4 non-abelian quasiholes ©aopO 4
orbital positions to the right to generate full spectrum in each sector

¥ 6 (k,rm) = (2,2,1) cordrmal blocks:
1100 0110 0011 1001 1010 010:




(k.r.m)-exclusion rule®trivialfO lead to:

¥ classibcation of topological sectarenformal blocksand
theirVerlinde fusion rules.

¥ Structure and classibcation of the elemertémpological
defects,and their poynomial waefunctions.

¥ quantized electrical and thermal (Leduc-Righi) Hall
anomalies at edgand total and B-sectorOquantum
dimensionO.

Note: NO need Dr relatiwely
k prime rumerators and

— _ k(r + 1) denominators.
Km+r €= k +r1 k+1 andr-1 are

_ relative primes.
electric Hall anomal thermal Hall anomgl




connection to CFT

¥ FIMM conjected a connection tOW
minimalO cft (U(1) sector is modipexl fwlf+1 Kt
m> 0)

¥ They proved it for the Unitary cases r=2

¥ Counting rules conbrm the connection
(Thermal anomalisOetctive conbrmal
anomayOetc)

But.. cft iIs NON-UNITARY forr > 2




¥ As wavefunctionsthe k> 1,r>2 states seem r
different to the r=2 cases (unitgr Read-
Rez®i (Include Mooe-Read)

¥ naiwe cft calculation wuld giwe quasipaicle
propagators that GRW with distance = ery
unplysical.

¥Unti| now, we have only used pofnomial
algebraand linear independengaut no
Hilbert space aerlgps and norms.




¥ quantum mechanics assemonomials
(occupation mmber states) a
orthogonal,with a geomety-dependent

nvolves geomety (sphee,
norm. — disk,cylinder etd
(gm)"m )

nm (")!

!m! |m! -

‘\\\\\\Btcupaﬂon

¥ cft predicts asymptotic poer-lay”' "
correlations of Pelds depends on scaling

dimension h: (z-zGy non-unitary cft has h < 0 belds!




¥ Only in the unitay case is the confmal
anomay (fromVirasoo algebra) equal to
the Oe#ctive conbrmal anomalO (Therms
Hall anomal)

¥ Quasihole popators rumerical calculatec
from polynomial algebra + quantum scal:
product are well-beha&ed whether or not
the related cft is unitay or not.




Quasihole Propagators

_ 1
C(9) = Gintory

NS

Quasiholes

¥Remarkable fact: for FQH states described by unitary CFTs, the CFT and
quantum mechanical scalar product give the same! 1+ # | . Very mysterious!!!

¥If calculated using non-unitary CFT Ly ®0 1 Using many-body WF by # ]

¥New Proposal: Non-Unitary CFT® have OdkctiveOQuantum Mechanical scaling

dimensions '1" # ! , just like the well-known O€fective central chargeO
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summay

¥ Jack painomials and (km) exclusion rule
are deepy related to the popular model
wavefunctions which ysteriousy are cft
correlators.

¥ r>2 states elate to non-unitay cft. Can
these also describe FQHE statdsspite
the presumption thaDnon-unitarityO is
fatal?

see cond-mat mprint. arxXiv:0707.3637




