Spin structuresin inhomogeneous fractional quantum Hall systems
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Fractional quantum Hall system, v =2/3 Coulomb interaction: weak response Half—polarized states (S= Ne/4)

Longitudinal Ground states at various B's Homogeneous system + Zeeman term inhomoggneity In homogeneous system without Zeeman energy
magnetoresistance [1] ) ) ) e response (polarization) in the GS
Composite fermion picture

changes gradually as we pass 9,00 91, (0) 9:1(y)
-0.524 BB
=Bc

1.6X10°m*._

. . e g((r) similar to the
-0.526 Quasicontinuum e quite weak inhomogeneities SH:( )0 incompress-
-0.528 (10% of the singlet GS ible GS: maximum
gap) destroy the scheme around r ~ 3.2lp; |
-0.53 | Singlet GS S=0—S=Ne/2 — | pairing?

-0.532 ¢

2 1 i % o—
T 2z .~
7 7 + n=1
07710 m? ; T
8- n=0
e g T unpolarized polanzed

6 8 1
Magnetic field [T] B
Polarization [2]

coooo0000
RN

4

IS
O/aﬂéedc e weak response to inhomo- gpi(r) and gy(r)
S geneities have a shoulder
w around r ~ 2lo (like o
the S=0GS) 002 i

-0.534 +

Energy per particle [ezlslo]

e two concurring ground states,

0504

B<B. B=B TB> Bt
5 10 15 20

Fz/Ec

i shift'-0.003 —]

0503 -

— fully polarized (B — ) -0.536 0
— spin-singlet (B — 0)

0502 [

Response
found
548,

B[Tl 0.501 L L 0 0 Bt e 0 Batiiii g,
0 0 024 6 810121416 2 4 6 810121416 02 46 810121416
e at transition: quantum Hall =<yl =0yl =yl

ferromagnet? e direct transition between two incompressible
ground states (gap); S=0-— S =Ng/2

Anticipated
response

e gap over the crossing

What are its intrinsic spin structures? Apply magnetic impurity 0 (X —Xo) ...

e scattering on domain walls

Hui = A Zi 5(X _ Xi)Uiz S=Ng/4 GS Polarized GS
= enhanced resistance?

11F 1y o] p Az
1 1F L1 AR
812 - f1ohs -
091015 1 o9} ;82 09 9
Singlet GS, g, , (=g, ,) Singlet GS, g,, Polarzied GS, g, , 6420246
1
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What happens at the transition?

o the singlet and the polarized GS
are quite different
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