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FIG. 1. Conventional and Coulomb drag resistances of a
low density double layer 2DES. Trace A: Conventional longi-
tudinal resistance R, measured with current in both layers.
Trace B: Hall drag resistance R,y p. Trace C: Longitudi-
nal drag resistance Rg; p; sign reversed for clarity. Trace
D: Hall resistance Rgy” of single current-carrying layer (dis-
placed vertically by 5k§) for clarity). Trace B reveals the
quantization of Hall drag in the vr=1 excitonic QHE. In-
sets schematically illustrate the measurement configurations:
Current is injected and withdrawn at the open dots; voltage
differences between the solid dots are recorded. Traces A B,
and D obtained at T' = 20mK; trace C at 50mK. Layer den-
sities: N1=No=2.6 x 10%cm 2, giving d/{=1.6 at vr=1.
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FIG. 2. Collapse of vr=1 Hall drag quantization and sec-
ond h/e? plateau in R.,” at large d/f. Layer densities
N1=N2=2.6, 2.8, 3.0, 3.2, and 3.4x10"cm ™2, giving d/¢=1.6,
1.66, 1.72, 1.76 and 1.83 respectively, at v = 1. Measure-
ment temperature T'=30mK.
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FIG. 1. The resistivity, pzz, at 0.3 K vs magnetic field (nor-
malized by the field at v = 1) for two similar samples. In one
(dy = 30 A, Niot = 1.26 x 10'! cm™?) a strong QHE at v =1
is found, while in the other (dp = 40 A, Nioy = 1.45 x 10"
cm':t} the » = 1 QHE is absent. Inset: The phase diagram
at ¥ = 1. The solid symbols represent samples that show a
v = 1 QHE, open symbols denote those that do not. (The
two pre traces are taken from the samples represented as the
leftmost open and solid stars.)

dL<2



Teopus pyHKUMOHaNa nyI0THOCTU

E=T+[(V.(r,0)+V,(r,d))n(r)dr +2]e, € r(r)dr -
Y [€e, €, V.0 (r0) 4V, ,(r,d 1, €3r+2)V € H€Tr - A,/ 2N, -N,)

m

v, (r,d)  2j—_"€9r V.. (rd) = 2j " € 3"

\/‘r—r"2+d2 \/‘r—r"2+d2

O’ 10” I’ m2

e T Y, €, (D =B, ()

rae Vet ( =V (l‘ 0)+V (I’ d)-V, (l‘ 0)-V. (I‘,d)+2(l(|(:— L (:}V Y

2

V(}%Or2 n, € =y, €L /2 n (r)=0;nnm(r)



CpaBHeHue pesyrnbtatoB TPl ¢ TOYHBIMUK pe3yrnbTaTamu
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3aBMCMMOCTb 3HEpPrnn OT CyMMapHOro yrinoBoro MOMeHTa BceX anekTpoHoB (N=7,
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CpaBHeHue pesynbratoB TOI1 ¢ TOYHbIMM pe3ynbTaTamu
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PeasynbTtar

KBaHTOBOE XOJJIOBCKOE COCTOSIHUE SIBJISICTCS] CTAOMIbHBIM
npu A =0

1. TOM  d/L <0,7
2. TOI c npumeckto d/L <3 ?
3. IkcnepumeHT d/L<1,7-2 ?



