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Comment on “Kinetic Roughening in Slow T
Combustion of Paper” 2 * Cigarette
o Copier 2 #
In a recent Letter, Maunukseket al. present experi- —— DPD model
ments on the combustion of paper [1]. They observe the
roughening of the burning front and study the scaling
properties of the correlation function of the height of S,\
the burning front. Maunukselat al.find good agree- &4 L
ment between the measured exponents characterizin O i
the front roughening and the predictions of the Kardar-
Parisi-Zhang (KPZ) equation [2]ykxpz = % [x is the
roughness exponent which characterizes the scaling of th
saturated height-height correlation functi@n(r) with
distanceG(r) ~ r?X]. Reference [1] also comments on 10 T U
the results of earlier experiments on paper burning by r
Zhanget al. [3] which measuredy = 0.71, but offers no

; ; ; IG. 1. Scaling of the height-height correlation function for
tehxgls)?;;lr?gnzor the difference in the measured value 0t:he DPD model [6] and the data from the paper burning

experiments of Ref. [1] for cigarette and copier papers. The
Here, we show that the results of Maunuksetal. [1] results from the model were translated so as to make the

and of Zhanget al. [3] may beboth understood under the crossover positions coincide. It is visually apparent that the two
framework of interface motion in disordered media [4—7].curves have the same two scaling regimes.
For many experimental cases, the dominant source of

noise in the dynamics is theisorder in the medium Maunukseleet al., a shorter correlation lengtfi is found,

which is not time dependent. The universality classes for0 that auenched disorder dominates onlv for small lenath
interface motion in disordered media have been identified d Y 9

. Scales where an exponent with values closggp was
and the values of the exponents are known, especiall P S 10D

for (1 + 1) dimensions [4—7]. One of the universality ﬁ;ggrsdugfddo&?;;?ggthaicdalfr?;aL%;tﬁein?r?-deper\]/\?:sm

classes for interface motion in disordered media [7] can casured. in a reer'nent with the theor p[G]Qr'lf'Ezese results

be described by the directed percolation depinning (DPD ’ 9 . . y 16]- )
uggest that the DPD universality class may provide a

model [4—6]. For a driving forceF smaller than a I | . f1h . | findi f
critical value F., which defines the depinning transition, %OTpTllg? explanation of the experimental findings o
efs. [1,3].

the interface eventually stops, and the scaling;6f) is

characterized by an exponepgpp =~ 0.63 [4]. If, on the

other_hand,F > Fe, th? interface_move_s'with an average 'Condensed Matter Theory, Physics Department

velocity v ~ (F — F¢) (Wherea IS a crl_tlcal exponent), Massachusetts Institute of Technology

andG(r) presents two scaling regimes in the steady_ state. cambridge, Massachusetts 02139

For length scalesmallerthan the correlation length given  2schjumberger-Doll Research

by the disorder of the mediusd ~ (F — F.)~ "I (where Old Quarry Road

v|| is a critical exponent)G(r) scales with an exponent Ridgefield, Connecticut 06877

xbep = 0.75, while for length scaletarger than&, G(r)

scales with the KPZ exponentxrz = + [6]. Received 1 October 1997 - [S0031-9007(98)06319-4]
To check that the results reported by Maunuksglal. ~ PACS numbers: 64.60.Ht, 05.40.+j, 05.70.Ln

are consistent with the above theory, we digitize the

data reported in [1] and plot it in Fig. 1 along with the [1] J. Maunukselat d., Phys. Rev. Lett79, 1515 (1997).

predictions of the DPD model (see Refs. [4—6]). It is [2] M. Kardaret al., Phys. Rev. Lett56, 889 (1986).

visually apparent that the experimental and theoretical datd3] J. Zhanget al., Physica (Amsterdan)89A, 383 (1992).

sets have the same two scaling regimes as discussed il#] L-H. Tang and H. Leschhorn, Phys. Rev. 45, R8309

Ref. [6]. Furthermore, the same theory may explain why ~ (1992); S.V. Buldyrevet al., Phys. Rev. A45 R8313

Zhang et al. found no crossover to a KPZ dominated (1992).

regime. Zhang's experiments were performed near the[s] L.A.N. Amaral et al., Phys. Rev. Lett/3, 62 (1994).
9 ) 9 P P [6] H.A. Makse and L. A.N. Amaral, Europhys. Le81, 379
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