Slicing the Sierpinski gasket
Baldzs Bérdny"

Denote by A C R? the right-angle Sierpiriski gasket. Precisely, A is the attractor
of the Iterated Function System (IFS)

[s500=32). stem = (3 12). stem= (3+35+7)}.

It is well known since Sy, S7, .52 are contractions that the A set is the unique non-
empty compact set satisfying

o] 2
A=) |J Suo-08,([0,17) and A = So(A) U Si(A) U Sy(A).
n=141,...,in=0
We investigate the dimension of intersections of the Sierpinski gasket with lines.
Let us denote the Hausdorff dimension of a bounded set V' by dimgy V' and respect-
ively the box dimension by dimpg V. Denote the s-dimensional Hausdorff measure
by H°. It is well known that s := dimy A = dimp A = %ggg and 0 < H*(A) < oo.
Define proj, as the projection onto the line through the origin making angle
with the z-axis. Our goal is to analyze the dimension theory of the slices Fg , =
Lo, NA, where Ly, = {(z,y) : projy(z,y) = a} = {(z,a+ ztand) : = € R}
for a € projy(A). Denote by v the natural self-similar measure of A. That is,

V= ﬁ(lﬁ) In this case, v satisfies that
1
V= Z gl/ o S;l.
i=0

Denote by vy the projection of v by angle 6. That is, vy = v o projgl. Similarly,
let Ag be the projection of A.
Theorem 1. Let us suppose that tan € Q and 6 € (0,5). Then there evist
constants (), B(0) depending only on 0 such that
(1) a(f) :=dimp Fy, =dimpy Ep, < s — 1 for Lebesgue almost all a € Ag,
(2) B(0) :==dimp Ey, = dimy Eg o > s — 1 for vg-almost all a € Ay.
If tan @ € Q then proj, satisfies a dimension conservation formula, that is,
5(9) + dimg {CL € Ny : dimpy Eg,a = ﬂ(@)} = s.
Moreover, we provide a multifractal analysis for the set of points in the projection
for which the associated slice has a prescribed dimension. We describe the function
x(0) = dimpy {a € Ap : dimpy Ep o, = 6}

for every a(0) < 6 < bpax, where by is a constant depending on 6 and tan € Q.
We will prove that the function x is decreasing, continuous and concave.

The talk is based on [1] which is a joint work with Karoly Simon and Andrew
Ferguson.

The results descussed above are supported by the grant TAMOP - 4.2.2.B-10 /1-
2010-0009.
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