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The thermopower is calculated for a two-dimensional electron and hole gas at low temperatures in the

fractional quantum Hall-effect regime around filling factors 1= % 2m being the number of flux quanta
attached to each carrier in the composite ferm{ioR) picture. The general expressions obtained are applied to

the 2n=2 (i.e., v=3 andv=3) and =4 (i.e., v=2 andv=2) cases. The analysis leads to the determi-
nation, on a firm theoretical base, of the actual number of carriers involved in the expression of the ther-
mopower of the system. We demonstrate the significance of the contribution of the nondiagonal component of
the composite fermion thermopower to the diagonal component of the total thermopower of the system around
vz%. We investigate the dependence of the CF's effective mass on the magnetic field analyzing the ratios
Six.v=32/ Sxx,v=1/2 aNd Syx ,— 34/ Skx »—1/2, together with the available experimental data, for the diffusion
case. We also analyze the phonon-drag case. Our theoretical results are in agreement with the experimental
data.
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[. INTRODUCTION mopower,S,,, for a 2D hole gas in a GaAs/AlGaAs hetero-
. _ § . . . .
During the past decade there has been much interest {unctlon aty_é' According to their data, the diffusiofd)

'ﬂermopowersx is dominant afT<0.1 K, while at higher

. . - _ X - L

u.nderst.andmg the thermoelectric properties of two temperatures the phonon-drag contribution becomes impor-
dimensional(2D) electron and hole systems in strong mag-

ic field d | BS R h ical tant. To interpret their experimental data they used the Mott
netic fields a7nlo very low temperatures.Recent theoretical - ¢, 3|4 for the diffusion thermopower, attributing the heat
calculation§”'° based on the composite fermiofCF)

; 112 ! . h . transfer to CF’s. Thus,
picture’'? gave a satisfactory interpretation of the experi-

mental dat¥® for a wide magnetic-field range, where the m?kgT(p+1) mkgTm* (p+1)

fractional quantum Hall effectFQHE) is observed, for the Sk=— 3eE. 5 )
resistivity***®around filling factorsv=2% andv=$ and the 6efi"ner

diffusion thermopowér* aroundv= 3. Here p is a constant directly connected with the scattering

The v=2% case is different tham=%. This is due to the mechanisms. The carri¢CF’s) concentration isicg=ny/3,
fact that atv=3 the magnetic field is inadequate to trans- Whereny is the total holgh) concentration of the sample and
form all the carriers to CF’s as in the=} case. Thee=2is mM* is the quasiparticledp) effective mass. However, Coo-
treated as a system composed of two different gases showirR§" €t al® argued that this was not t_he case. The_y “believe
parallel conduction. One is of electrons which fully occupy that whoever uses the above equation the quantgfould
one of the two spin levels of the lowest Landau level, and 4"€ total number of carriers, including those in any filled
second is of electrons which partially occupy the other spir-@ndau Ievela.
level and which have been transformed to composite 'l€ke etal” reported measurements of the phonon-drag
fermions’ However, thev=2 case can be treated alterna- thermopower —of ~a 2D electron gas, exhibiting
tively as a parallel conduction between two gases, one oPxx»=32/Scxy=12=1 and alsoSy,—31a/Sc - 1a=1. They
electrons fully occupying the lowest Landau leviebth spin @IS0 reported that at =440 mK and atv=73 the phonon-

levely and a second gas of composite fermions originated'@d (9) thermopower is proportional to i{, wheren, is

from holes occupying the upper half of the upper spinth€ €lectron concentration. .
level 13- The =1 case can also be treated as an electron The “belief” of Cooper et al’ has been successfully ap-

gas atv=1 and a composite fermion gas originated fromPliéd by Tsaousidou and Tribefigo the phonon—sdrag ther-
holes, occupying the upper half of the lower spin level of theMoPOWer of a 2D electron gas at filling factor 3, where

lowest Landau level, conducting in parallel. the Fermi radius of CF’'s is expressed in terms mfe

The above analysis can be easily generalized for filling~ n_e/3. Although this seems to be the case there is ho expla-

1 . nation, as far as we know, on a concrete theoretical base,
factors y=1x 5, where 2n is the number of the flux justifying the correct number of carriers involved in the ex-
quanta attached to each carrier in the CF picture, to obtaiRression of the thermopower.

. _ The present paper consists of the following: After the in-
the thermopower around=1x5—, for different values of  ,qyction(Sec. ), in Sec. Il we present the theory and the

2m, for a wide effective magnetic-field range. Bayttal?>  general expressions for the thermopower, for tive=2 (i.e.,
measured the diagonal diffusion thermopower for a 2D holer=3 and v=3) (Sec. IlA) and the In=4 (i.e., v=2 and
gas in a GaAs/AlGaAs heterojunction, for a wide magnetic-v=3) (Sec. Il B cases. In Sec. Ill we present results and a
field range. Yingetal® focused on the diagonal ther- discussion forBs;;=0 (Sec. IlIA) for the diffusion and
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phonon-drag cases aiitl# 0 (Sec. Il B) where we inves-  where o, is the conductivity of the fully occupiedower)
tigate the diffusion thermopower around=3. Finally, in spin level of the lowest Landau level,

Sec. IV we present our conclusions.

e
Il. THEORY 0 - h
Recently, the edge states model has been'fiseavalu- o=, * ©
ate thep value which characterizes the energy dependence of & 0
the transport timer,, through the relatiof*?* 7,= r,EP, h

where 7 is a constant ang is directly connected with the
scattering mechanisms. Tlpevalue also determines the dif-
fusion thermopowers?, of the systent%248

The resistivity of a system at=13 is given by

and o, is the conductivity of the CF gas obtained by invert-
ing the resistivity matrix

~ [P —pyy—p<® 10
p=p+pCS, 2 P pgo+ pos |
where p%’ is the nondiagonal quasiparticle CF IQHE conductivity
. term andpJP is the quasiparticle diagonal conductivity of the
pP=—L" (yT=0). @ =
e“Jy The coefficientL is given by
p~~is the nondiagonal term of the resistivity arising from the [=T,+1,, (11)

statistical potential, an@‘P is the quasiparticléCF’s) inte-

ger quantum HaII—effecCIQHEl) resistivity term. Lopez and where thel, corresponds to the fully occupied spin level and
Fradkirf® showed that forv=3; and weak external electric L, to that of the CF’s. The matrix elements of transport co-

fields E, efficientsL; (i=1,2) ando; (i=1,2) are calculated using

_ &bl 1 (= oHE)
Py (4) Li'k':e_'l'f [—;—E}(E—Ep)oi(%(E)dE, (123

—o0

where J, is the induced electric current in thedirection.

However, the electric current for the same magnetic field o :f”
carried by electrons has a different sign than the one carried 1kl

by holes. Thus

f (E)
JE

s D(E)dE, (12b

where o{(E) is the zero(0) temperature conductivity for
27h2m E=Eg, for each gadi) and the subscriptkl denote the
pE=t—, (5 diagonal &x) and nondiagonalXy) components.
e The conductivities are calculated using two models. We
where the positive sign corresponds to electrons and these the Isihara-Sroka?®2?” model for low effective magnetic
negative sign to holes. The thermopower of the system ifields and the Englert modé&®® for higher effective fields.

given by The complete theory has been presented elseVfr&re.
Fori=1 (i.e., for the fully occupied spin level of the
S=s? (Iy=0), (6)  lowest Landau levélour calculation shows that the corre-
where S is the quasiparticle component of the ther- SPondingL;—, coefficient for the diffusior(d) case is zero.
mopower andly is the particle current. For the phonon-dragg) case the experimental results pre-

2D electron gases in strong magnetic fields and very lowsented by Tieket al* showed that for a fully occupied Lan-
temperature where the FQHE appears, at filling facters dau level both the thermopower components are zero.
=1+ 1m, can be studied as a system of two gases conducted F"OM
in parallel as described in the introduction. The positive sign

in the above hierarchy expression corresponds to electrons Sioc= Lo LaxyPy (13
transformed to CF’s, while the negative sign to holes. So=L L (14)
The thermopower of the system is given by Yy~ Ry R odxy

and the fact thap,,=0 andp,,#0, for the fully occupied

B [ 7 Landau levels, we obtain the same result as for the diffusion
o (@) case, i.e.,
The conductivity of the system is given by L,=0 (L¢=L9=0). (15)
o=0,+0,, (8) Then Eq.(7) leads to
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2 B. The 2m=4 case
| SIPpIP— SIPPIPN+ M (SIpdP+ SIEN) | N
Six= M2 9P , (168 The 2m=4 case corresponds to two different filling fac-
Pxx tors, i.e.,v=2 andv=2. For thev=2 case the system con-
5 sists of an electron gas fully occupying the lower spin level
—Spe — SakpixN+ M (SiRpdk— SIIN) of the lowest Landau levelat v=1) and a second of com-
= M2+pqp2 ' pqsi_te fermiongat v= %) conduc_ting in pa_rallel. The CF gas
XX originates from holes, occupying the higher fourth of the
lower spin level of the lowest Landau level. To each carrier
four-flux quanta are attached if2=4).
The nondiagonal resistivity of the system of the compos-

Sey
(16b)

Whei;}('eJ MC=Sp§5+pCS+ ezlh[p§£2+(p§'y’+pcs)2] and N
=Pyt p). ite fermions, forB.¢;=0, is p©S=—4h/e2. Then, Eq.(163

The expressions given by Eq46a and(16b) allow us to for Bei=0, i.e., pIf<4h/e?, pxy=0, andSfy,_;,(h)=0

evaluate the diagonal and nondiagonal components of thgé)ives

thermopower for any filling factor given by=1=+ >mr We

apply them to the casesn2=2 and 2n=4, which are of S = 1a(h)

experimental interest. Our general expressions are applicable Six,v=314= ~ 3 (20
on both diffusion and phonon-drag cases.

The quasiparticle thermopowes}} ,_,,,(h), has a positive
A. The 2m=2 case sign.
The 2m=2 case corresponds to two different filling fac- For thev=2 case, the system consists of an electron gas
tors, i.e.,v=2% andv=2. Thev=1 case could be attributed occupying the lower spin level of the lowest Landau lefel
3 by . _ . . 1
to a composite fermion gas at= %, originated from electron »=1) and a second of composite fermiofs v=3). The
or an electron gag=1 and a composite fermion gas at CF gas originates from electrons occupying the lowest fourth
=1 conducting in parallel. In the latter representation the CFOf the higher spin level of the lowest Landau level. To each
gas originates from holes occupying the upper half of thefarmer four-flux quanta gregsttachedzm% 4).
lower spin level of the lowest Landau level. The-1 state From Eq.(3) g\’/)e obta|2np q=p4h/e ' Equglglon(16a for
reveals the equivalence of the two approaches. Be1=0, i.e., px<4h/e, py,=0, and S, 1,(€)=0
The hole conductivity ab= 3 has an opposite sign to the 9IV€S
electronic casé>?Thus, p©S= —2h/e?. Equation(163 for
Berr=0, ie., piP<2h/e?, p3P=0, and SIF,_;,(h)=0 SY% = 14(€)
gives SXX,V:5/4: 5 . (21)

Sexv=12=— Stk ,—12(h), 17 Here we have to notice that

whereSI? _1,,(h) is the quas_ip_article diagonal component s ()= — ©) 22)
of the thermopower of CF’s originated from hol@shich are X v=1/4 Xv=14=

positive. This is consistent with the alternative picture of
electrons occupying the lowest half of the lower spin level o
the lowest Landau level for whic8,, is negative, i.e.,

fThus

s, _ SV () :ng,yzlm(e)
Six,v=12=Ste v—1/2(€). (18 % v=3/4 3 3 '

(23

For thev=3 case, the two gases conducting in parallelThe above result could mislead one to assume that the origin

consist of an electron gas fully occupying the lower spinof the CF’s atv=3 are electrons at their= 3 filling factor,
level of the lowest Landau levebE& 1) and another electron i.e., electrons occupying the lowest fourth of the higher spin
gas atv=3 transformed to CF’s occupying the lower half of level of the lowest Landau level. However, the latter is con-
the higher spin level of the lowest Landau level. To eachsistent with thev=3% staté* which leads to a completely
carrier two-flux quanta are attachednfz2). different result for the diagonal component of the system
From Eq.(3) we obtain thapcs=2h/e?. Equation(16g  thermopowefEq. (21)]. This could lead to serious discrep-

for Bers=0, i.e., piP<2h/e?, p§§’=0, andSﬁQV:l/z(e):O ancies in the interpretation of the resistivity data where the

gives true number of carriers transformed to CF's are of crucial
importance.
Sx :SQQVZI/Z(e) (19)
Xv=312 3 ’ IIl. RESULTS AND DISCUSSION
A. Beff=0

whereSJP _1,(e) is the quasiparticle diagonal component
of the thermopower of CF’s, originated from electrons. For thediffusioncase, Eqs(16a and (19) give
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p * (Dt TABLE |. Parameters used for the calculation of the ther-
Sey e :ng"’:m: _ ke Tm"(p+1) mopower around = 3/2.
ez 3% (6eh2nce)
CF
Fitting parameters
wkgTm*(p+1)
= - W, (24) FN,s (me\/) O.l\/Beff/,uq
)\N,S (me\/) 0025\ Beff/:uq
wheren is the total number of carriers. Tvxx 0.9
For the phonon-dragcase, the quasiparticleCF's) ther- .
mopower is given by the semiclassical Cantrell-Butcher Physical parameters
formula? which for =1 reads in a compact form
w (M?/Vs) 9.0
2/Vs) 2.10
Am Mq (m -
S o= (25 Ne(x10°m™%) 23
! *
8m°kgT nle| m* (m,) 0.43
Ncr (Ber=0)(X 10 m~2) 0.77

where ]—"—EQSwQ(qZ/Q)fz’Td&Xfdekfo(ek)[l O( e,

+ﬁwQ)]><P (k,k+q). Here A is the phonon mean free
path,wq is the frequency for the acoustic phonon with waveHeremy,, andmy, are the effective masses of the CF's at the
vector Q=(q,q,) and polarization sk=(k,,k,) is the CF  corresponding filling factors of the system under study, i.e.,

wave vector, e,=#%2k?/2mg, is the CF energyfO is the v=3 andv=3, respectively.

Fermi-Dirac function, and is the angle betweek andg. In Bayot et al> measured the diagonal component of the
the above equatioRg(k,k+q) is the rate at which the CF thermopowerS,,, of a sample of hole concentratiqn=4
will transfer fromk to k+q by absorbing a phonoh. x10 ¥ m™2, for a wide range of magnetic fields. AR
According to our analysis, =100 mK, where the diffusion thermopower dominates over
the phonon drag, they found th&t, , - 3,/ Syx ,-12,=0.75, a
g (e) value which is roughly in agreement with E@8).
Ss%x,vzs/zz'T, (26) However, in a later experiment of the same experimental

group, Yinget al3 reported that the rati®,, ,—zs/2/ Sxx,»=1/2
given that at the Cantrell-Butcher formula, for our case, :1-fl£°r 4 sample of total hole concentratign=6.5
—Ner=n/3, Eq.(25) reads X10 **m < at T=60 mK. These measurements were in

qualitative agreement with other reports of the same group

(Bayot et all) for a different sample of hole concentration

Sir=1/2 Amg = —14 m~2 = i
S - ps=14x10*m _ at'!'—169 mK. For this system they re-
3 3x 8m?kgT2ncr €| ported for the diffusion thermopowes,, ,—s//Sxy =172
=1.8 in contradiction with their previous reporand Eg.
_ Amg, (28) which predicts a ratio lower than 1. The above two
T 8w2kBT2ne|e|]:’ 27) measurements show an effective-mass dependence of the

magnetic field opposite to what should have been expécted.

in absolute agreement with the one used by Tsaousidou and This inconsistency does not appear in B,z datd
Triberis? The ke Fermi vector is referred to the CF concen- according to whichS,y ,—3/4/ Syx ,=12= 1.3, in rough agree-

tration ncgp=n,/3. ment with Bayotet all where Syx,v=3/4! Sxx, »=1/2=1.9 and
The above anaIyS|s and discussion justify, on a firm theYing et al® whereS,, ,_ /Sy ,—1,=1.5.

oretical base, the “belief” expressed by Coopsral® that From Egs.(23), (19), and(24) we obtained

whoever uses Mott’'s formula for the diffusion thermopower

should use the total number of carriers, including those in Sxx,V:3/4_ M34(Paat 1)

any filled Landau levels. Moreover they justify the number Sxx,v—l/2_ M2 (Prp+ 1) ' (29)

of carriers one should use in the expression of the phonon-

drag thermopower. wherep,,, andp,, are constants connected to the scattering
The composite fermion gases are both at theirs when — mechanisms at the filling factors of the system under study,

the system under study is at filling factors=3 andv=3% i.e.,v=3 andv=3}, respectively, andn}, is the CF's effec-

(2m=2). For the diffusion case, assuming that the scatteringive mass atv=3. Recently Yehet al?® and Onodaet al3!
mechanism is the same for=3 and v=3, and taking the reported that the effective mass of the four-flux quanta
effective mass to be proportional {8, we obtain from Egs. (around v=3) follows the same equation as the two-flux

(1) and(24) that quanta(at v=3) (m* =a\/§). However, the constant of
the four-flux quanta is larger by a factor of 2 than the corre-
Sz M, By, 1 sponding constant for the tvyo—flux guanta. _
' =—= \/ B = —=0.57. (28 Khveshchenko® calculation for the random magnetic-
Scxp=12 MYy IINE] field scattering mechanism givea,=0.13. Following his
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FIG. 1. (a) CalculatedS,, at 0.025 K(dotted ling, SI? (dashed
line) using the Isihara-Smoka model, and th&,, given by the Mott
formula forBg=0 aroundv= 3. (b) CalculatedS,, (dashed ling
S{P (dotted ling, andp,, (scaled by a factor of 0.04 for clarjtyfull
line) aroundvzg using the Englert model at 0.025 K.

FIG. 2. (a) CalculatedS3?/S,, at 0.025 K around'=3 for dif-
ferent theoretical models. The dashed line shows the theoretical
calculations using the Isihara-Sche model and the full line shows
the theoretical calculations using the Englert model. b. Calculated
ratiosn;o;/Ncr (dashed lingas well with (o0 + p©%)/p,, (full line)

. . , . at 0.025 K around=3.
calculation and using the same assumptions fer; we

obtainp,,,=0.088. Thus, Eq(29) gives According to Tiekeet al* measurements of the phonon-
drag thermopower lead 8, ,—3/2/Skx ,—12=1. They also
reported that aff =440 mK and atv=3% the phonon-drag
Sxx,v=3/4: 1.56 (30) thermopower is proportional tori/ wheren is the total car-
Sixv=12 rier concentration of the sample. This means that&hterm
of Eq.(27) is independent of the carrier concentration at least
in reasonable agreement with the above experimentadt this temperature. Also, the prefactor in ER7) is inde-
data®*3 pendent of the actual composite fermion concentration and
However, in a previous work of ours we have proposed alepends only on the temperature and the total carrier concen-
method of evaluating thp value from the resistivity experi- tration of the sample and consequently the total thermopower
mental datd® This was based on the assumption that theat »=3 equals to that at= 3. The composite fermion gases

scattering mechanism is the same for both: and v=2. atlfilling factors of the system llJndef study=3 and v
The p value obtained for electrons was in very good agree= z (2m:4),4are both at theiv= 3.
ment with Khveshchenko’s reported valtfei.e., p=0.13 Tieke et al" also reported measurements of thigonon-

and the available experimental data. For holespghealue  drag thermopower according to whicByy ,—3/4/Six =14
obtained was different(~ —0.8), in qualitative agreement =1. The v=; behavior of the system is similar to the
with experimental data for zero magnetic fidfindicating =3, and thev=3 thermopower can be calculated from an
probably a different scattering mechanism. We could applydentical expression such as EQ7). Thus, the equivalence
our method tov=3% and v=2, if we had thep,, measure- Of the two results is expected.

ments of each sample at the above filling factors. We believe

thatm* ~ /B holds and the reason for the large deviations of B. Beri#0 (»=312)

the experimental data by a factor of more than 20% from the We calculate the diffusion thermopower around the filling
above theoretical result is the incorrect valuepaised. factor =3 for a wide range of magnetic field using
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15 : - ; However, our theory predicts, in the magnetic-field range
v=0025 where the Landau levels are well separated, large peaks in
the ratioSJ}/S,, in contrast with the ratio &0+ p©9)/pP.
These peaks appear due to the contribution of the nondiago-
nal component of the quasiparticle thermopov&y,. With
decreasing magnetic effective fields, tBg becomes larger
and the contribution of the peaks increases. At low fields,
where the Landau levels are not well separated, these peaks
vanish. Thus, it is evident that near=3 we can calculate
even at nonzero magnetic effective fields the thermopower
from the following equation:

---- y=0.033

S, ¥ (uV/K)

- T T qp qp
-0.6 -OI.4 -0I.2 SXX, v=1/2 _ SXX, v=1/2

Skx,v=312= - .
BB, (T) T (pIP+pC91p nince

(31)

v=3/2 (

FIG. 3. Calculated,, using the Englert model around=3 for  On the other hand, every attempt to calculate the diagonal
two different Landau-level broadeninds=y\Bert/pq- The full  component of the thermopower, at magnetic fields high
line is for y=0.025 and the dashed line is fgr=0.033. enough to separate the composite fermion Landau levels,

these corrections should be taken into account, in order to

Englerf® and Isihara-Snuka?® (IS) models. We consider the ©OPtain quantitative agreepment with experiment.
lower spin level of the lowest Landau level fully occupied by ' Fig- 3 we plot theSi using the Englert model for two
electrons and a half filled higher spin level of the lowest-andau-level broadenings AE&0.025/Beti/pq and A
Landau level occupied by electrons which are transformed tg= 0-033/Bei/ ). Hereuq is the quantum mobility calcu-
CF’s. The parameters used in our calculations are presentégfed from the smgle—parncle relaxatian time through the
in Table |. They are the same we used in our previous Work®1ation uq=erq/m*. Comparing Figs. @) and 3 we con-
for the interpretation of the Eisensteint al2® resistivity ex- ~ clude that the large peaks appearing in the rati®@i S,
perimental data. are caused by the contribution of the nondiagonal term of the
In Fig. 1(2) we plot the diagonal term of the system dif- quaS|part|cI_e the_rm_opower in theptotaclstheggnopower of the
fusion thermopower around= 2. We present the results ob- SYStem. This deviations from thg{0+ p=")/py can also be
tained from Eq(163 as well as the Mott formula value and o_bserved in the system thermopower. The quasiparticle non-
the quasiparticle component of ti&,, calculated from the diagonal thermopower component depends strongly on the
IS model forB— B in the rangexo,[—o 2-0.3 T. This Landau-level broadening. The dashed line in Fig. 3 refers to
model is valid for Iygvs\}/zeﬁective fields. The.valu.e of .the ther- large broadening. The peaks are significantly lower. Thus, we

. . e expect that the corrections in the diagonal thermopower, due
p
mopower obtained using the Mott formuily , is different tg the nondiagonal term, to vanish with increasing Landau
vV

for each value of the magnetic field because the number q el broadening. A full analysis of the effect of the Landau-

th_e electrons tr_ans_formed to composite fermions changqgvel broadening on the thermopower will be presented on
with the magnetic field as the number of the electrons OCCUf & near future

pying the filled lower spin level changes. With increasing
magnetic field the number of the electrons transformed to
CF’s decreases and thus the “Mott thermopower” increases. IV. CONCLUSIONS
This thermopower would have been the thermopower of the
composite fermion gas if at that field the CF’s were at their
v=3. The slope of th&2P curve follows theS;‘QM behavior. of composite fermions around filling factors= 1+ 2m The

In Fig. 1(b) we present results obtained from Ef6a for ~ general expressions obtained for the thermopower have been
the diagonal term of the system diffusion thermopower for aapplied to the =2 (i.e., »=3% andv=3) and 2n=4 (i.e.,
wide range of magnetic fieldsvhere the composite fermion =2 andv=3) cases. The analysis demonstrates on a firm
Landau levels are well separatearoundv= 3 and also the theoretical base that the actual number of carriers involved in
resistivity, scaled by a factor of 0.04, and the quasiparticlehe expression of the thermopower of the system is that of

component of theS,,, calculated from the Englert model. the CF's. It is concluded that ifn* ~ /B holds it is thep
The diffusion thermopower follows the same behavior as the&/alue, which is connected with the scattering mech-

We have presented a systematic study of thermal transport

resistivity of the system. anisms, that determines theS ,-3/Six,-12 and
In Fig. 2@ we plot the ratioS{?/S,, for both the IS and Syx.v=3/a! Sex =172 ratios.
Englert models while in Fig. ®) the ratio 3P+ p©9)/py, For the v=2 case the calculation of the diffusion ther-

andn/ncg aroundr=23/2 are plotted. At zero effective mag- mopower shows that in order to reproduce the behavior of
netic field the values of all plotted quantities equals 3. Thisthe diagonal component of the thermopower of the system
ratio, in contrast with the/nqr ratio, does not increase con- we have to include, at least for low Landau-level broadening,
tinuously but shows characteristic plateaus. the corrections imposed by the nondiagonal term.
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