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FIG. 1. Plot of fourteen successive interfaces at Ca==4.93
%10 73, The time interval between single interfaces i3 30 s.
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Physica A 189 (1992) 383-389
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Modeling forest fire by a paper-burning

experiment, a realization of the interface growth
mechanism

Jun Zhang®, Y.-C. Zhangb, P. Alstrr;zsmarand M.T; Levinsen®

Fig. 1. This photo shows a segment of a piece of burning paper. The transverse size is about
8.5 cm. which is only a small part of the total (~46 cm). Fire is propagating upwards, the sr.noke
indicates slow and laminar air circulation. The actual fire front is a few mm wide, but by using a
strong background light the sharp fire line can be identified.
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Fig. 2. The mean fire-line width W(L) plotted versus the transverse length L. The data are from a
single instantaneous fire line including the segment shown in fig. 1. The average is over different
segments by shifting their starting point on the fire line. The data appear to follow a straight line of
slope 0.70, over about two decades.
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SELF-AFFINE RUPTURE LINES
IN PAPER SHEETS

JANOS KERTESZ!, VIKTOR K. HORVATH*! and FERENC WEBER!
Institute of Physics, Technical University of Budapest, Budafoki ut 8., Budapest X1., H-1521, Hungary
*Department of Atomic Physics, Eétvos University, Puskin w. 5-7., Budapest VIII., H-1088, Hungary
P Institute for Technical Physics, HAS, Budapest, P.O. Boz 76, H-1325, Hungary
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Abstract

Experiments were carried out using a tensile testing machine to study the morphology of rupture
lines in paper. Constant velocity strain was applicd until the breaking process separated the
sample into two pieces. The resulting quasi one-dimensional patterns show scaling correlations
usually over two orders of magnitudes. The measured values of the Hurst exponent ( are in

the range?Q’;@?;_g;;@g@;?%ﬁThe relevance of models of statistical physics in the interpretation
of the results is discussed. -

(a) (b)

(c) (d)

Figs. 1.1(a) - (d) and Figs. 1.2(a)~(d) Series of photographs of rupture lines in two kinds of paper sheets. The magni-
fications from (a) to (d) are: 1:3:9:27; the width of the samples in 1.1a and 1.2a is 280 mm.
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Fig. 3. The apparent uniform paper reveals much of its inhomogeneity at microscopic scales. 1
this photo at magnification 20. The intrinsic fibre network and uneven KNO, concentration on 1t il
contribute to the noise affecting the fire propagation.
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FIG. 5. Resistance as a function of temperature for several
100-A-thick samples. The curves are labeled by the respective £
values derived through Eq. (1) using N(0)=10" erg~'cm~2 (cf.
Sec. II) and T, was taken from the logarithmic slope of the
R(T) data.
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FIG. 2. Magnetoconductance data for SI and S2 at 4
T=0.012 and 0.098 K.
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