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Gonzalez et al. Reply: In arecent Letter [1] we reported
the results of a Monte Carlo simulation of shot-noise sup-
pression associated with long-range Coulomb interaction
in nondegenerate diffusive conductors. In the case of a
3D momentum space, and for elastic scattering character-
ized by an energy-independent scattering time 7, within
numerical uncertainty the suppression factor v was found
to be about 1/3 under the following asymptotic condi-
tions: (i) qU > kpT, applied voltage much larger than
thethermal value; (ii) L > ¢, Lp., length of the conductor
much greater than both the elastic mean free path (diffu-
sive transport regime) and the Debye length (strong space-
charge effects). Once these conditions are fulfilled, the
1/3 suppression exhibits several universal properties[2],
namely, it is independent of material parameters, applied
voltage, value of the scattering time, screening length, and
carrier injective statistics. In view of the repeated appear-
ance of the 1/3 suppression factor in diffusive conductors
under different physical conditions [3], in [1] we briefly
speculated about the possibility that this result could be a
universal phenomenon originating from some unifying
concept. However, wewere not sustai ning the universality
of the 1/3 reduction in nondegenerate conductors found in
our simulations. Indeed, as already stressed by Landauer
[4], such a universality is spoiled by the fact that for a 2D
momentum space we found y = 1/2. In any case, for a
given dimensionality the above mentioned universal prop-
erties of the suppression factor still apply.

Recently, our Monte Carlo results have been analytically
interpreted by Beenakker [5] on the basis of a Boltzmann-
Langevin approach applied to the case of space-charge
limited current conditions within a drift-diffusion current
modeling. A satisfactory agreement between analytical
and numerical calculations has been obtained, even if
the diffusion current has been neglected in the analytical
derivations. Herethe1/3 and 1/2 reductions are found ap-
proximately to occur, and the following argument against
the universality is also provided. Even if for a given di-
mensionality there is no dependence on material parame-
ters, shot-noise suppression does depend on the energy
dependence of the scattering time. In particular, for a 3D
momentum space and for 7(g) « £~ '/2, avalue of y =
0.407 is predicted. This value is dlightly above the 1/3
suppression factor obtained for an energy-independent 7.

In his Comment, Nagaev [6] provides a similar argu-
ment to demonstrate that the 1/3 suppression is nonuni-
versal. By means of the Boltzmann-Langevin equation,
he shows that, for the specific dependence 7(g) « £ /2,
the fluctuations of the distribution function averaged over
momentum directions are not affected by the fluctuations
of the self-consistent electric field. As a result, Coulomb
interaction does not suppress shot noise (i.e.,, vy = 1).

We have performed Monte Carlo simulations with
energy-dependent scattering times which, within the un-
certainty of the calculations, confirm both Beenakker [5]
and Nagaev [6] analytical predictions. Under far-from-
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equilibrium conditions (qU > kzT), for 7(g) o £~ 1/2
we have obtained values of y in the range 0.42—0.44,
and for 7(g) = £2 in the range 0.80-1.1. The higher
dispersion of the second case is due to the fact that in
the Monte Carlo simulations the achievement of diffusive
conditions along the whole sample is not a simple task.
There exists a large difference in carrier energy along the
active region, which may result (for very high U) in a
range of scattering times differing for more than 3 orders
of magnitude in going from opposite contacts.

In summary, we agree with the main conclusion of
Nagaev’'s Comment. In contrast to disordered degener-
ate conductors, whose kinetics is determined by the scat-
tering time at the Fermi surface (this fact leading to the
universality of the 1/3 suppression factor [7]), in non-
degenerate conductors all electrons with different ener-
gies contribute to the noise, and the suppression factor
becomes sensitive to the energy dependence of the scatter-
ing time. Certainly, Nagaev's Comment sheds new light
on the subject of shot-noise suppression in nondegener-
ate conductors, and strengthens the possibility to utilize
shot-noise measurements as a tool to probe the dominat-
ing scattering mechanism in diffusive conductors by mak-
ing use of the sensitivity of the noise suppression factor to
7(&) dependencies
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