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INTRODUCTION

THEORIES FOR 2/5 STATE

“  Current carrying 2D electron gas in strong perpen- Composite Fermion (CF) wavefunction Gaffnian wavefunction!

dicular magnetic field and low temperature

»« Mean-tfield approximation vr Conformal Field Theory (CFT) approach
% Hall conductivity as well as resistivity quantized v« The CF wave function with the filling factor v = 2/5 Exact zero energy ground-state of a 3-body Hamilto-
_1h can be written as, nian
v — filling factor, N/N, Ty 5 = PripPo H (2 — 21)% = Prip®s H sz) ) v¢ High overlap with the exact Coulomb ground-state
i<k i<k 2t Non-unitary CFT — gapless state
% Hamiltonian : tical
X Gapped 2/5 FQHE — quantum ?rltlca sfate | o
: . . - vt Non-Abelian quasi-particle (anyon) statistics
77— Z | . v¢ Abelian quasi-particle(anyon) statistics
B ; 2m | i — Tk

OUR PROPOSED WAVEFUNCTION

% . . b
Partially filled Landau level — fractional quantum Generalization of CF wavefunction for 2/5 state?: (a) & ‘ ‘ “

Hall effect
= degeneracy lifted by Coulomb interaction
= not exactly solvable

Ul = H U@JA( H Uk’lUk+N/2’l+N/2) H (Z Ul )

1<J<N L k<ILKN/2 m<N/2 \n#m

CONCLUSION

# The gapless Gaffnian state is reconstructed in a new
way considering it as a paired state of inter-tflavored
CFs. Linear combination of this Gaffnian wavefunc- - .

Gaffnian (Gf) wavefunction:

tion with the minimally modified Gaffnian wavefunc- wid = [ viA ( ] UsiUsinjzien /2> I !
tion can describe the 2/5 state. i<j<N | k<I<N/2 m<N/2 Unm,m+4-n/2 _
#y The high overlap of our hybridized wavefunction Modified-Gaftnian (m-Gf) wavetunction:
with the model potential [, near 2-body Coulomb po- - , , i
tential suggests our state to be gapped”. e H U?, A ( H Ut Uss v /2 l+N/2> H 1 (Ull l1+f\27/2U52»12+N/2>
i<j<N L k<I<N/2 | m<N/2 Urn,m+n/2 Ul1 lo Ul1+N/2 l2+N/2 ) <loeN/24

# The high overlap of two quasi-hole Hybrid wave-
function near Gaffnian limit indicates non-Abelian na-
ture of our state. Our proposed wavefunction:

# Composite fermionic wavefunction
— Abelian quasi-particle statistics

| RESULTS
Our hybrid state is the paired state of CFs with dissim-
ilar f__aVOI'S — non'Abelian quaSi'partiCIE StatiStiCS Overlap & Energy Overlap With the model potential
—> due to very similar energy of two states, there could
be spontaneous possession of one of these topological N (251w (251w (W2/51w2/ ) (w2 wis H, =aVgy+ (1 —a)Ve
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