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Crossing Statistics of Anisotropic Stochastic Surface

1 Departrment of Physics, College of Sciences, Shivan University, Shiraz 71454, fron
! Department of Physics, Shahid Beheshti University, (©.C., Evin, Tehmm 19839, fron

¢ Onford Internet Institute, University of Oxford, 1 St Ciles', OX1 3J5, Ozford, UK

Department of Physics, University of Tefran, Tehran 1{535-5{7, Iran

In this paper, we propose crossing statistics and its generalization, as a new framework to char-
acterize the anisotropy in a 2D field, ez, height on & surfece, extendable to higher dimensions, By
messuring ¢, the number of up-crossing {crossing points with positive skope at a given threshold of
height (o)), and Ny (the generalized roughmess function], it is possible to distinguish the nature of
amisotropy, rotational inanance and Cawssianity of any green surface, For the cese of anisotropic
cormolated self- or multi-affine sorfaces {even with different correlation lengths in varions directions
and for directional scaling exponents), we analvtically derive some relations between ¢ and N
with cormesponding scaling parameters. The method systenmtically distinguishes the directions of
anizotropy, at 3¢ confidence nterval using Povalue statistics. After applying a typical method n
determining the corresponding scaling exponents m ientified anisstropic directions, we are able
to determine the kind and ratio of correlation length anisotropy. To demonstrate capability and
accuracy of the method, a= well validity of analyvtical relations, our proposed messures are caloulated
on synthetic stochastic rough mterfaces and rough interfaces genorated from simulation of jon etch-
ing. There are good consistencios between analytical and mumerscal computations, The proposed
algorithm can be mounted with & stmple software on varoos instruments for surface analysis and
characterizatbon, sich as AFM, 8TM and etc.

Keywords: Crossing statistics, Stochastic feld, Ansotropy, Ganssianity, Correlation length,
Scaling exponent.

FIG. 1: A sketch showing the Monte Carle modeling set-up
for an jon-beam sputtering. As described in the text, an ion
beam tmjectory makes an angle # with the axes z, and the
projection of the ion-beam direction on the r—y 1:.11:.n»:r1 ma.kas
an angle of @y, relative to the o axis. Anisotropic

is perpendicular Lo the = — 3 projection of the on-beain.

8. M. 8. Movahed 23 * T. Yasseri,»® and 5, Mehdi Vaez Allagi®-31

-——"‘" o 4 'l'.b_?"r_,l- Tt IQ,JGJ...:PF"--CJ

2% iyt e &2 urps 2 (&% b e e

fBm

74 s

&ffﬂu L

o=

. -
AP »—4{5}?}

o S s e i) S

. I o~ ¢
I Dt Zy B A ) o
2o et



faculties.sbu.ac.ir/movahed

*-.--1./‘[ ‘V'/qu'"_r '#Jr’_;/" "’«-}-\L_..ﬂ- ._,,L éj.t-bj e .

"”'ﬁ'ﬂdﬁtk? Eulu

SE0K) =
v LAh3 + €00 +E3RE[T

Foe 2 H Tt T Pl&s5) T{&4Ta
S':-!U}[k-;: i'-'u'ﬂ'uk-e E'U-Eil.l [{ETY] EE™] =t

L2124 g™ VR g2 4 g2 g2 =2

o =B L-..-la.J
o B8 E = M =

o)

LE o
LT
as-
%
'}‘ﬂﬁ'
LN
i
fr - :
Yailx
ar 1 i1
TSRS DR RE wh eed W e
& " a T ] 3 I
FIG. & L otrops: smnistrd pegh surface s u r
# il gy = . hialifle An phdatted ilbvciin s @ = 1°
¥ l’, il gy = B enbera fow iﬂ-nl-l_l ity I:-H-1-u.-l
LY — %f " jj cuetenpainds bu abmnlabod el npic ruu.||| wiriwe kot § =
. J B ] g W7, Tl sy~ & h
;‘Aut Ij' sl e ¢ i hiteary it
"
“ L-"'"
J_db/'i

Ci}’&‘dﬂlﬁfagji—-‘g,bﬂ hf’-%“""“""‘(f;"’q: r,.JCJL .

/
r-.b,.y;l-l-_,r -" ,l....-w _)_g;-;,.: m_ﬂ,l..n.-ﬂ,—-r:,lo_..-ﬁ.;.\_,‘jj

Crdl e 2K C)lie e G UL /f”lﬂ-v},rdhr.:uésdﬂ}"
2/ S s
(.-y-.:te.--f )y des) ol 0



	stochastic_field_zanjan_95
	part1
	Characteristic_function
	Scan
	back3
	Scan1
	back2
	Scan2
	back1
	Scan3
	back

	part3




