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Comment on “Generalization of a Fermi Liquid to parameters [see Egs. (54)—(56) of Ref.[10]], as in

a Liquid with Fractional Exclusion Statistics in Haldane’s original theory [3], whereas lguchi’'s quasi-
Arbitrary Dimensions: Theory of a Haldane particles have often momentum-dependent, nonrational
Liquid” statistical parameters; and (2) representation (A) is

more suitable then representation (B) for exploring the

In a recent Letter [1], Iguchi compares the concepts of€lation to Landau’s Fermi-liquid quasiparticles. For
Landau’s Fermi liquid and Haldane’s Luttinger liquid [2], instance, in contrast to Egs. (1), (6), and (8) of Ref. [1]
introduces the concept of a Haldane liquid “as a generand to Iguchi's pro expression, which are specific to
alization of Landau’s Fermi liquid theory,” and seeks torepresentation (B), the pseudoparticles and pseudoholes
“generalize Luttinger's theorem for a Fermi liquid to Hal- (With a = c,s) of Refs. [4,5,7-9] have momentum
dane liquids.” Further, he asserts that quasiparticles witdistributions such thatN,(¢) + Nl(¢) =1 and the
Haldane statistics [3] have not been previously studiediotal momentum,P = 3., , gN.(q), and pseudo-Fermi
In fact, many of Iguchi’s results have been previously ob-momentum, gro = 7N./N,, are independent of the
tained, as we shall show below. statistical parameters. This is similar to the Fermi-liquid

Iguchi’'s concept of the Haldane liquid is in essencequasiparticles and in contrast to the quasiparticle repre-
identical to the generalized Landau liquid introduced insentation (B). In summary, the main universal features
Refs. [4,5], and Iguchi’s generalized quasiparticles are thef 1D Luttinger liquids and 3D Fermi liquids have
pseudoparticles of Ref. [4]. Several subsequent papeRgen studied extensively in our prior work, and several
[5—10] studied the implications of this novel approachof Iguchi’'s properties concerning fractional statistical
to Haldane’s Luttinger liquids, focusing, in particular, distributions and interactions are specific to his choice of
on the 1D case. The equivalence of Iguchi's approacliepresentation (B).
to this prior work is somewhat masked by his use
of a slightly different representation. Specifically, theJ-M.P. Carmeld, P. Horsclt, A.A. Ovchinnikov;’ D.K.
Bethe-ansatz (BA) solutions can be associated with tw almpbell‘} A.H. Castro Netd, and N.M.R. Perés
equivalent quasiparticle representations, which we call DePartment of Physics, University of Evora

: e Apartado 94, D-7001 Evora Codex, Portugal
here (A) and (B). In representation (A), the quasiparticle szaX-PIaan-lnStitut fiir Festk('jrperforschun%

discrete momenta arg; = 7 I;, where L and I; are D-7000 Stuttgart 80, Germany
the system length and the integer or half-odd integer BA 3joint Institute of Chemical Physics of RAS
guantum numbers, respectively. In representation (B), Kosygin Street 4, 117977, Russia
the rapidity numbers (or their real parts) are chosen “Department of Physics, UIUC
as the quasiparticle discrete momenta. Our earlier work 1110 West Green Street
used representation (A), whereas Iguchi uses (B). Since, Urbana, lllinois 61801-3080 o
however, the BA equations provide a one-to-one relation °Department of Physics, University of California
between the[q;] and the [k;] for each Hamiltonian Riverside, California 92521
eigenstate, these alternative representations are directly
related and contain the same information. Received 15 April 1998 [S0031-9007(98)06621-6]
In Ref. [5], five criteria were introduced to define the PACS numbers: 71.10.Pm, 05.30.—d
new generalized quantum liquids. Both the usual Fermi
liquids and the 1D Land_au 'quu.ids meet these five criteria. [1] Kazumoto Iguchi, Phys. Rev. Le®0, 1698 (1998).
We emphasize that criteria (i) and (i) of Ref. [8fe  [2] F.D. M. Haldane, J. Phys. @4, 2585 (1981).
equivalentto the conjecture of Iguchi that there exists a [3] F.D. M. Haldane, Phys. Rev. Le®7, 937 (1991).
class of interacting quasiparticle systeimsiny dimension  [4] J. Carmelo and A.A. Ovchinnikov, J. Phys. Condens.
such that Eq. (12) of Ref. [1] becomes exact. Matter 3, 757 (1991).
Moreover, we have evaluated the exact form of the [5] J.M.P. Carmelo, P. Horsch, and A. A. Ovchinnikov, Phys.
f functions for one-dimensional quantum liquids, shown  Rev. B46, 14728 (1992); see p. 14762.
that they can be expressed in terms of two-body scatter{6] J-M.P. Carmeloet d., Phys. Rev. Lett68, 871 (1992);
ing amplitudes between pseudoparticles [4,5,8—10], andm jo' é:r%egg?)f_% rziﬁ (}39-9:)'782525 32?13 (,61\925)bvchin-
related those to microscopic electronic quantities [9]. In Hikov Phys: Rev. B4 9967 ('1991) ’ o
addition, and in agreement with the suggestion of IQUChi’S[S] : ) b '

. J.M.P. Carmelo, P. Horsch, and A. A. Ovchinnikov, Phys.
we have already used our theory to study many properties ~ pa, Ba5 7899 (1992).

of the 1D Landau liquids along the lines of Fermi-liquid [9] .M. P. Carmelo and A. H. Castro Neto, Phys. Re\68
theory [5,7,8]. 11230 (1996).

Finally, let us remark on two key distinctions: [10] J.M.P. Carmelo and N.M.R. Peres, Phys. Rev5®
(1) Type (A) pseudoparticles have rational statistical 3717 (1997).
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