UNITED NATIONS EDUCATIONAL, SCIENTIFIC AND CULTURAL ORGANIZATION
N

INTERNATIONAL ATOMIC ENEFERGY AGENCY %
INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS

LC.T.P., P.O. BOX 586, 34100 TRIESTE, ITALY, CABLE: CENTRATOM TRIESTE

SMR.998a - 23

Research Workshop on Condensed Matter Physics
30 June - 22 August 1997
MINIWORKSHOP ON
QUANTUM MONTE CARLO SIMULATIONS OF LIQUIDS AND SOLIDS
30 JUNE - 11 JULY 1997
and
CONFERENCE ON
QUANTUM SOLIDS AND POLARIZED SYSTEMS
3 - 5 JULY 1997

"Long range logarithmic interaction between steps
at vicinal surfaces of quantum crystals"

Yuriy A. KOSEVICH
Department of Physics
Moscow State Technological University
"Stankin"

Moscow
Russia

These are preliminary lecture notes, intended only for distribution to participants.

MAIN BUILDING STRADA COSTIERA. 11 TEL. 2240111 TELEFAX 224163 TELEX 460392 ADRIATICO GUEST HOUSE V1A GRIGNANOQ, 9 TEL.224241 TELEFAX 224531 TELEX 460449

MICROPROCESSOR LAB, V1A BEIRUT. 3t TEL, 2249911 TELEFAX 224600 TELEX 460392 GALILEQ) GUEST HOUSE V1A BEIRUT, 7

TEL.2240311 TELEFAX 2240310 TELEX 460392



ZO//;;# /(?5?}7;2 [0%0/“/%/77/@
Tnlerac vy Betweepr ;F/ngﬂf

ot |cecrp € ff&/rr/&?cef 69/
Oceainteens C’f}f@/f

%//‘?)/ A. Korevicd
Dyarfmen/ of Phgrics
Moreon Alale Teahnobosioas
Um'l/fffr‘? L CTANKEIN

Morcon , Ralre?



OUT L/NVE

(. /0/'%, W VP&/%ZZ 4?/7&7}77/&4"(’
pfﬂper Z(z'e/' 0/ fr'n/é— —@?/(/‘
f&pf 27 veicrpa ¢ S rrace,

2. Lilrinrre jurfoce slpess am
fZ%p-— rlep  (nleraction

3. Moctet For %grma/—/—faf’ﬁ(aﬁb’@

(hdircecl TS onol Ggars e
f&/}—f'z?p inleractive on QRS

. T/p Jtnrface ﬁfffﬂ% X Of
c—facels in THe cr/fﬁﬁr.

57 /fap&'cazzmn 7o ﬁ/?/fol?o/p/'c S Ces

O wille e r o w/ ).



A\

=2 N\
/) —
et~ P14l ) -

e fHfec five o e Vil unrt €ine )

( A. Kosevicd , Vie. K. ' §7 -/ar“ea’}‘ez‘/bn,-
‘g0, 2S5, '7¢€ — ex,oer/'mfﬂff)



New Gra vt e a/ J;{rfae( FoLernct

waves wioll 2, %/ | lrappeet
? o[-l JZ?’/I o7 vicirof
7&(/*/9@

(/‘/5/?77) rarface

Niw et az€ 78 - exp.

Melr | P;///Zéf'//. 19— lheory,
%mm’w? corclsZrv »/ wo te 0”5

. ZZ( ¥ //0/7’7 elriead " Co nrlras e
at Yhe Viciraf f&/r/qee )



Conelyrion from Were

0€erverops:

Macroseopic ( Lydroalyrnam e )
%cma’&xy co nyZonl  work
Lp o -2

In partice€zr,

fir rlalic elastic 75w
J/‘ﬁgéf—— Co yer f@o ea/;e
[howtel Sz slpeds - free,




K = (//i.?)x w0 T /”;/(‘m‘f),
pr  O.o5k < T <O7K

/8&'(/(,‘;7; /‘@&f} /(a/(vnfﬂ) Pﬁrf’//'/y)

Riwth Sara o K1 79(‘)

T K rew €l Fron

. ﬁ)fﬁm‘%rmt’ (nTeraction

£2 Cwee v rZ?/J’ will L4

: - A _ B 4

t a=f-BhLE), L%
= BNhO) Sor 61




(- fac  of Je crptac.

1. Zrolrepie

. 2. Mo surtace recopsiructions
- 3. Mo /'mp&/r/fk/ S aotaTornr),
Ly Mo eteliorie  furfase Sl

(9/757 f?%cf /p/Nﬁoh) exerlatin:

Can omlriule T JSurf@ce riate
al Cow ervugl Lemperaltires .




Lalringic TUrface tlress (75§ ) :

enefy/ 07‘ f'n@mc’f(‘on W/ﬁf f)(/(;/‘/?aé
| ely7/e Zresy .

G* Zxperimenly ow
? — Q QM@//'WZ of Uiy,
—
[lasr wild G G
_/ﬁa’dfam-/‘mﬂrceaﬂ 78[)




Tnleraction  felweern Tre
[fﬁz‘ro/a/'c gZa,/Z/'C O/"/a&f

— p (v _ N
Z/zz//z):ﬂoﬁﬂ') 4 6? )

JE R

(l,l.) , (f,?.)
\(\/Azfe —QO{)@ = £, 0/;)0

(/m//‘&l/, Yk, 'cY/)

Tnleraction fTelween o a@‘pa&

Gnol ;G / “ /)740;/ L iy

C;I ("L)
. “ra,"co.
U, (n)c0O , énee 4

‘ ?ﬂer/% a/ /'p}m@f/'aﬁ Of %Vﬂ

%&'//_p.fgﬂy 0/ zKafﬁc 6/?/.70‘52/
7 p/ Lo Cordler '(//’lé

(per ceni'T <2ng
f 7 (‘7-) 4]
SCa et al” ﬁ:}’?f( fﬁo . }57/[% ) .

- -



Inlerac tion of 27 afray of JZ//“/me
elatlic dipotesr wilhh (lrets—Free
f&fb ZQ?!:

—_— mp—— p——

-

o et Loows © slepmedpe fore

wﬁt'cé ma i n Z[m‘nr JZFM— Z[Vee_
Lot ncrry Corclsy 75007 (.

— -




L 3@/7@ rer /:.

L706) = 67 v/ )
w here
“@Ple)o X, for X< LG o,
) = 1 For xS Z | LacCor

/‘?g W&)— *Qmé”/z/*/fﬂ)/ﬁ(

@ L meanr
h L xS
X Y P I Rl
1\ x Y X -~
’)rts €9 ‘p
A A A A A N S S o

& 0 Iz
_; 1';: ¥ % % m?—f—qé?—— ,g > 6
€., £
' Na
L, N
errert Lrver, |
| .

"‘v)(\.’fvrrvv\—wo\fbf

~f] -




zher(%@ 01/ (inleraltiwyr
i

. gwfmf.: Q//-G’Z)/ )W/éj//%‘/"

Oc-x)*
2242 JV/‘)%//W)
(£ ( # & / =/
Conlecdytion 76 rurface _enerzy:
Ao(——-—— g ¢ s A a V/ %/%

6= %) cf —mmnaﬁm arg.

+ A _ AE

/ 4
A - .rZe/O for/m? 7o eneq/
(Pgr‘ tenilt @n/fé of the I %p )



Model for‘ 7SI 6.7 w @S

Alfxa,,

L 7/

y /= ’
6—;1_—_-—-'%”'0_!_ —

'(Gf—%é//,,)/ﬁ

We agprme | thal

° (4 . 2 * f— 1 IC;
/A%/'ﬁ@é{,} :46/” >-r <é{”>—r>
Ona/

1 ¥ . ,
BRI R AN
WA(r(

YKL - aa;/'a/fZ}'”/ /arame&@n

£
-6

‘———-—J

-3~



We etlima T

Conz‘r[%(f/.ﬁ/? ZZ’ J‘é//‘fﬂa’ 4?}76'/"/4‘

A o/ :4/__;[?7— (fﬁﬁﬂ
A MCT 7/'?5)/ 0

%hcc__,_é::, & LU tra, B4

/ 6 MC){ M MO,,’L@,L - O/Iz
/ — —
firally we 15%2n
P _ T ghe Y
V6 @ gror |

(4

-~



€ DKZZ? /'/’7

For- &, =

27 A
D 7
. f:-%/i/ Wi K= /l6"/
6 P, 7 4 /ch Ty )

Sx/btrc‘meﬁzz ;('Vef
K = //x/aﬁf/_._i_ )

Cwr ™ L

Thar we fave [y all/eme€

¥ =-=7/ .

One car Oompare ) Wt%

2 2
Ce ~C 0
szﬂ =70/. (/or‘ 6\:%?)



A€ ﬁhdfaZ?_?ﬁ/:c_- férr/w . one yZy,

%o considtr & array of anifolropee
etarlic orpites (ot Lo recon e

€g @imerr ot Jr(0o) rurface )

%‘-7/' dmer row 04}7; 0}//

ohe %ﬁf

-—(Zxx 53 -——Q;y .

 The mellesct i kf(%/(’ﬂ/fa Hor

/K/’("/‘/'//'ﬂ; ﬂg (nleraclion St Weep

) [ aeyper row!t

Vacaneief (V01o7

-~



(onclrsions
. 2D array of ety tic Jirfuee

C/f;ﬂﬂ@ ywealrr e 5nﬂ-—/~a,,%
%g arithwic nteraction efw=eer
fZ?/of Gt Vieing€ [erfAces.
2. In guarlum Sofie clnyTse dbr
face Aipvles Can o (noficceot
? the & fference lher ma &
wmean-JSgazre c//'f//orc(MFnZﬁ".
2 A anirilrpre  rirgaces, ars-
/05’0/0/'6 eCaalic 40 1A e %‘paéq
Can e Inolcesr’” f? Jur faee

drmerys,

-7 -



