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The angular distribution functions of 002 reflection intensities bv nreans of X-ray pole figure peaks investigation in the pressed
YBa,Cu,Or.,powder surroundinq was nreasured. Broad peaks in the ntentioned distributionfunctions were detected in the case,

when the souncl wave of a some tvpical frequencies had propagated across the powder before the measure,nent. The peaks
appearance could be a consequence of preferred orientation of tlrc particles basal planes inside the powder'. The problem of
sound waves propagation inside YBarCu.rOr., powder placed in gravitational field has been solved. It can be seen from the

presented theoretical analysis, that quasi-orientation effect of particles inside the powder can be expected during the sound wave
propagation if the conditions are suitable. A simple ntethod of sintered bulk YBarCLt.,Oz.., material preparation can be proposed
on the basis of the nrentioned principle.

INTRODUCTION

Quasi-two dimensional anisotropy is one of the key
elements characterizing the superconductivity in layered
perovskite cuprate materials. As the family of cuprate
high T. materials grows, it has become apparent that the
degree of anisotropy varies considerably among them.
YBarCu.,O, 

^, 
whose superconducting anisotropy was

experimentally accessed in an early stage |,21, has
turned out to be one of the least anisotropic members oť
the high T. family.

The degree of anisotropy is expressed by a parame-
ter y, which is the ratio of the coherence lengths parallel
and perpendicular to the basal plane direction. In the

anisotropic Ginsburg-Landau model, this quantity is the
square root of the effective mass ratio, T = (m,lro)t'',
where m, and mc are the efl'ective masses for the electron
motion within the basal plane and in the c direction,
respectiVely. As regards YBa'Cu.07.*, VaÍious eXperimen-
tal methods including resistive [l-8], magnetic [9] and
torque [ 0] measurements to probe the anisotropy have
provided generally consistent results, with the values of
y falling between 5 and 10.

While the predominant anisotropy in the layered
cuprates is between the c-axis and the ab-plane, anisotro-
py within the ab-plane is also present due to their

orthorhombicity. The conductivity along the ó-direction
(parallel to the CuO chain) is greater than the conductivi-
ty along the a-direction Í1|,|2,l3,l4].

The anisotropy of the Hall efÍ.ect has been obtained
in YBa"Cu.o,-* superconductors. Most oť the Hall
measurements are done with transport current in the basal
plane and magnetic field applied along the c-direction.
The Hall data fbr other field and current configuration
are not abundant, but reported data seem to show consis-
tency. It was obtained a negative value of Hall coeftcient
with magnetic fleld applied perpendicular to the c-axis
much smaller in masnitude than that fbr H //c-axis
[3,8,15].

The mentioned anisotropy usually disappears in
sintered YBarCu-,Or-* bulk materials prepared by heating
process of pressed powder as a consequence oť divers
orientation of single particles in powder. The basal plane
direction inside the particle unit is determined by the

characteristic shape of particle (figure 1).

EXPERIMENTAL PART

Sound waves Íiom broad interval -of frequencies
were propagated across YBarCu.Or-* powder and the
powder was pressed by 150 MPa subsequently. Angular
distributions of particles c-axis orientation in pressed
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samples were investigated by means of X-ray pole figure
peaks obtained from the 002 reflection. There it is
possible to find a preÍ.erred direction of single particles
c axis orientation on the basis of used technique.

Figure l. YBa,Cu.,Or.* particle

Distribution functions fbr samples prepared fiom the
pressed powder exposed by acoustical waves of fiequen-
cy 50 Hz during I and 20 hours are shown in figure 2.

As it can be Seen no direction is pref.erred Íiom the 002
orientation point oť view' No change inside the powder
can be observed during the 50 Hz acoustical waves
propagation inside the powder. It can be concluded, that
the fiequency 50 Hz is too low and transport of mass
does not occur'.

The direction -6.' is apparently preÍ.erred in the case

of the Í.requency 500 Hz, aS can be seen fiom ťigure 3'
A broad peak in the angular dependence of the 002
reÍlection intensity was observed from both surface and
volume of the sample. Most of the particles basal planes
are oriented in horizontal level in the entire volume of
the pressed powder.

The distribution f'unction in the case of acoustical
waves of tiequency 1000 Hz is shown in figure 4. No
peak can be observed in the curve and no direction is
preferred consequently.

As can be seen fiom presented results, it is suitable
to expose the powder by acoustical waves of fiequency

about 500 Hz before technological process. Vertical
direction is preferred fiom the particles c-axis orientation
point of view in that case inside the pressed powder.

Quasi-orientation eÍÍect of the partic|es observed
during mentioned process could have considerable
signification Íbr technology of sintered material.6l.3

THEORETICAL PART

As can be easily shown, YBa"Cu,O, 
^ 
single particles

have a shape of flat plates and divcrs orie.ntation of
particles may be observed inside the powder. The
YBa,Cu.o, " single particle is shown in ťigure |. The
basal plane is oriented parallel with plates planc and
c-axis is perpendicular,

Thc oonsidered system (powder) have been consist-
ing clf both subsystem oť particles and subsystem oÍ.

interspaces (holes) among the particles respectively. The
holes of any shape and size can be placed around each
particle in the state of equilibrium. We consider changes
inside the powder joined with the redistribution ol' the
system. Particles oť the powder can penetrate to the
"holes" during the changes. Mentioned process of the

partic|es penetration is usua||y joinecl wit|r changes oť
position and orientation of single particles inside the

powder. Of course, the possibilities of the penetration
clepends on the looal oonditions and the local conditions
change during the process subsequently.

We have achieved the redistribution of the system
mcntioned above by means of the sound wave propaga-
tion across the powder. The particles of the powder was
exposed by periodical mechanical shocks during thc
sound wave propagation and the changes of the particles
orientation can be expected consequently. It could be
suitab|e to find a method fbr description oť mechanisnr
of the process. That is not clear, if it could be advanta-
geous to describe the stochastic process oÍ. the chang.
es by description of single particles and holes move-
ments.

As it can be shown, it is more simple to investi_eatc
the problem Íiom the transport of energy point oť view.
Structure of the System is deÍrned by actual spatial
arrangement and orientation oť particles' Each particle
must be placed in its own position inside the powder by
means of some interparticles interaction (coupling
mechanism) generated in powder. The Structure oť the

system can be changed (destroyed) by sufficient energy
app|ied Íiom outside environment. ..Development'' of the

system (powder) depends on energy of the transported
mechanical waves.

The acoustical waves can geneiate changes in
powder. Which kind of changes it could be, it depends
on relationship of energy of mechanical waves and
energy of coupling mechanism (figure 5):
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t. If the acoustical waves energy is higher then the
coupling mechanism energy (co > con), too much
energy is supplied to the powder system and disori-
entation etTects of particles can be expected.
In the case, if the acoustical waves energy is even
equal to the coupling mechanism energy (trl = roo),

the energy of the powder system does not increase
in a gravitational tield and spontaneous changes can
be expected.

3. If the coupling mechanism energy is lower than the
acoustical waves energy (ro>cD,,) no changes can be
expected.

The spontaneous changes in the second case gra-
dually lead to the most stable state of the system - to the
state with minimal energy in the gravitational field. Most
oť the particles in YBa'CUro,-* powder are oriented in
horizontal level in mentioned state Shown in Íigure 7).

2.
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Figure 2. Angular distribution of 002 reflection intensity in surrounding area of pressed powder exposed by acoustical waves oť
l'requency 50 Hz.
a) during time interval I hour, b) during time interval 20 hours
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Figure 3. Angular distribution of 002 reflection intensity for the samp|e prepared from powder exposed by acoustical waves oť
l'requency 500 Hz during time interval I hour.
a) measured fiom surface of sample, á) measured fiom volunre ttf the sample
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Analysis of energy transport across the powder

Particles create a "empty spaces" (holes) among
them by their actual arrangement inside the powder.
Whole volume of "empty space" depends on sizes,
shapes and spatial orientation of particles. Average value
of the powder mass denslty is deÍjned by arrangement
mentioned above.

Any particle must be coupled in its own position by -

some interparticles Íbrces generated inside the powder. It
has been necessary to consider the coupling mechanism

on the particle level under present conditions fbr descrip-
tion of energy transport.

The spatial changes of both the local mass density
average value and the local interparticles coupling
mechanism can be observed as a consequence of inequa-
ble particle distribution inside the powder. We suppose,
that the problem oť energy transport across the powder
can be solved by well known methods but the spatial
changes of both the local mass density value p(ř) and
the constant value characterized the local interparticles
coupling forces E(rl respectively must be considered.
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Figure 4. Angular distribution oÍ.002 reflection intensity fbr the sarnpIe
waves oť frequency l kHz during time interva| l hour'

prepared Íiom powder exposed by acoustical
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Figure 5. Scheme of relationship between energy of acoustical
waves and coupling mechanism energy.

We took into account spatial changes of p1r] and
E(Ď and solved this problem by known technique. Note,
that p(n and E(Ď are functions of coordinates
ť = [x,.}., z]' In this case. operators Íbr canonical vari-
ables of the oscillating powder can be written by well
known fbrm:

I . I --- i ,'-.. 
- 

) dV ,-- e'.-,.fi1ř,Í; (3)
!2hVtrl6 iýy !pff)

and shown fbllowins commutator relations:

Witlt the aid of inversion ol. (|a,b), can be ťind
expressions fbr operators 6* and 6j:

S-1rju''* 
t 
Q1i ,t1 +

l--
_ e.'*'.ft(ř,/)

!p(ř)

^frti).'*'0(ř,r) -

J/l*,á*: ] = 6*.,.

1D*,D*.1 = g

1D;,tr*ll=0

Hamiltonian FI oť svstem is deflned bv tbrnrula:

^ l .fi(ť): lÍj= - ]žav2 sTpG) 2 v
After substituting of equation (lb) to first integral oť (5)
we obtain:

(2)

(4\

^l
Q(Ó= I -ví !V

i
ft(Ď= E -.rí !V

(la)

( 1b)

energy of coupling mechanism
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l fr(ř), h 4- |

- [ ::. av= - 
..'' 

i V.o-o-(-|;'',*'' |,i;.1-|1.'.ň-1-l;.,Ý'|ÍdVÉ,.*.*2 (,l p(ť) 4 tÍ tí'll=l V th
where operator Én.w.w' is given by:

(ó)

É,' = 16*1-l.' tt,J ;-ll' 1$.';,l,, itr*l ;,ii' ; ,rl'., = lt l +(- l ),' -|

2

We took into account the Í.acts, that:

I . . .\,- ...-.

- J ťI|-(-|)''\í-(.|| 
Ý!.|i dv = 6-1.1;,..Ň,1.l;''ú,. , Ow = 0.w

vtn
and then expression (6) becomes:

I

; .vl,'' = 
,11+1- 

I )'' J ,

il
andsn= Z nt:

ttt=l

(7)

(u)

For determination of Hamiltonian (5) it is necessary to find _sradient of operator ( la),
and next substitute the square of gradient to second integral in (5):

|.}r4|ť
+J EoIvj(tffav=--2 2 i 

-{JF'.1l,uí,'ň'.;gil 

r.ri',6''.1.11'''i'.|1d,V1É,,.*'*.

2 rn 4V u= ti'lt=| Vú)u{D.. (í4

operator d,'.o.a,.is clefined by (7) ancl f.unctions I,'(ř'lí,,íi,') can be written as:

(e)

put to square the ,eradient

( l0)

Fígure 6. Sclreme oť YBa'Cu-.o-,.* powder system, which was not

exposed by sound wave propagation. No direction is pret'erred

l'mm the particles orientation point of view.

(llr

Figurc 7. Schcme o1- YBa,Cu.Or-. powder systcm cxposcd by
sound wave of "optrrnal frcquency" propagation. Transported
energy is equal to energy ol'coupling mechanisln and tlre

spontaneous changes are generated. The changes gradually lcad
to state o1'minimal energy. Most powder particlcs are uriented
close to horizontal level in that state.

'//////r'i///////,/, t',/,t' / / / / /l ,/ / / ,/ 7'7
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Wc perí.or.nl Fouricr transÍbrm clí.functions (l l):

F.(i.ň,.ii,,) = I r/|',eiKi , r{.) = -L 1 F,,(-í.,*,?,,il:)e,ŘÍ tlv (|2)
r ^ " Vty)

ancl .thcn substitutc these funotions to e xpression ( l0). Coefficients d!') can be written as:

r/l'" = D* + r [(- l)''ri + (- l )"ri'n t- l)'''*''r7o-'ao ( 13)

rvhcrc:

l,E(i)]l,E(Í)l.E(Í)/)(=-J]_,l|Vprř)|..,'*ÍdV.Rr==J-r-.-|Vptř)l,'*'dV'c,
4V,\', p{r')' 2V t\.t p(l)- V tVt p(7)

It is necessary to substitute integrals (9) and (15) to the expression fbr Hamiltonian (5). After simplifying it becomes:

" I h0"\ I

!'t= 
' [})co..Ď']Ď.1+ 

j }+-I I |Vr-ob*(bo,+á*i*)+V'o*b,{(áu*+Ďulo)J +
rí\ 2 l 2 rÍF

l^
+ 

- 
I I Iyň-,K1l,J(i * *+6.o**)+7**liu1liu-*+ll **r)]

- rÍr
whcre coelficicnts V,r** are:

}r , E(ř)
11 I 

-

I

4Vrlol...trlu., tvl p(Ť)

o (I(n ).* E ť 
oo9 

)- .lou
4 r p(7) / \ p(r:) I J

( ls)

( l6)

( t8)

Opcrator H is Hamiltonian clf inhomogeneous oscillating ceranric system.
Having obtained If , we may calculate avera-9e value of energy of ceranric oscillating powder system:

(W=(vlrilv) =(w,) +11 E(v)

4V tí,l p(7l

wherc:

ht'a , ,: i ? |(w,) = Rc I - (Vl/r*/r,i + b! b* - b*b* - DJ, J lv), A = Re I E (X,o*o+Xr.*)e.'*',
.Alt..rrřf

i
B_Re-' 

'r(Xí*o+X,.o)ei*'.C=ReI 
ž[vý.(ň+k)X.-*o+lí.(w1-k)X*o)e'RÍ (l9)--z|t'FlÍr

and cocfficients:

aaY --f - (Vlb*(6*o+6*i*)lV);xwr= ----_ (vla,i16**+ri*i*ylry; (20)/\ri+K - r/ú)*tD*** !0)Ňú)ú K

ty is wave l'unction of oscillating system.
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DISCUSSION

The experimental results and theoretical analysis of
eneťgy transport across the powder have shown that five
topical questions, which can be discussed are follows:

a) Considered spatial changes of p(rl and E(rl in the
pclwder have no influence on fundamental commutator
relationship (4) between operators b* and ti;. Conse-
quent|y, li* anct Dj in Íbrmula (16) represent creation
and annihilation operators oť acoustic phonons with wave
vector lř inside the powder.

b) From result ( 16) it can be seen that process of
propagation of acoustical waves across inhomogeneous
sample is joined with spontaneous emission (b; b; ,

i,ii,,--r ) and absclrption (b,Í) *, 6u,b.*.,) o1' phonons'
There are the processes, which are qualitatively different
Íiom induced emission and absorption of phonons and

oonsequently this can be one of reason for anomalies of
acoustical properties of powders.

c) Taking into account the above mentioned results, we
can write SchrÓdinger equation, which describes station-
ary process of propagation of acoustic waves across the
powder as:

1H,,+H,)V = Erir

where:

.(

Z Uo(ĎE +

/ Vo(7) \
vl Jl+\ P(71 t

_f E(v) i vp(7) 
\'Ž1+ R(rlvl

L pfil \ p(7) t l
where:

h ( EtŤl i Vo(Íl \:U(Ď=-ReE-{i l ' IX*.+rí4V . 4pGl \ p(7) / -"

l E(7\ E(Í\ )
+ ^ ,... (ť.VptD)Xw.r+iJZu,i.z p(Í)- p(7) )

ilh
M{Ď _-*.*!X*,'R(D=-Re 

ldv ř ř"--

h Í E(Í) | AIVp(7l\.
()v") = 4, \ r(D L ;\ prh ) .

-É (Tr)-4}

and constants:

Xw.n = (X**o+X*-o)etíi '

Za.r = lvi .Qn + k)X***+v7.( wr-OX*-n).'*'

Aw.,) in fbrmu|a (24) is oontribution oť spatial density oť
the energy generated inside the powder as a consequence
of inhomogeneities caused by inequable particles distribu-
tion in powder volume. As it can be seen Íiom equation:

(D=(!v,)+ 1fu,,)dv
(v)

mentioned contribution can be derived Íiorn (l8)' It can
be given by:

(X> = -V(t,,) -

2 M,OE\
FI

(21)

(24)

í25)

É,= (22)

and operator:

^lfr,= ^ t ttV*.rb*{b*.*+6*;o;+
Ll|.Á

+ v*ob!, 16*.0+6_*;* ) + vr., u;ft io+6***; +

+ v* * ti*(i6J * +6.*.* )l (23)

is generated by inhomogeneities caused by mentioned
inequable particles distribution inside the powder. E is
energy of the oscillating system. It is apparent, that in the
case <lť 

..ideal homogeneous'' System^ (equable particles
distribution in the powder) operator H, is vanishing and
Hamiltonian (l6) is reduced to well knownťorm (22).

d) As it can be shown Íiom (l8), internal fbrces are
generated during the sound wave propagation inside the
powder system as a consequence of inhomogeneous
distribution of particles. The spatial density of mentioned
internal fbrces can be given by:

We suggest, that internal forces with spatial density (24)
generate all changes in the powder volume during the
sound wave propagation inside the powder. The actual
particles and "holes" distributions in the powder are
included in formulas (2a) and (25) by means of both the
local average powder mass density value p(r] and local
value ot. E(Ď,

e) The experimental results agree with presented
theoretical considerations. Frequency dependence o1'

angular distribution functions of 002 retlection intensity
was observed. Signiflcant peak was apparently detectecl
only in the oase of Íiequency 500 Hz. Acoustical waves
propagation oť both |ower and higher tiequencies then

' 
}rro*bjá6

tr.'
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500 Hz did not -qenerate the quasi-orientation process of
particles inside the powder. It can be ooncluded on the

basis ol'measured results. that frequency 500 Hz is most
closc to "optinral" fi'equency shown in figure 3.

CONCLUSION

It can be conclurled on the basis of perfbrmed
trnalysis, that quasi-orientation process inside the powder
is crezrted i1'the conditions are suitable. Graclual quasi-
orie ntation process of particles basal planes to the

horizontal level can be expected during sound waves of
''rlptimal'' ťrequency propagation inside the powder. The
powclel must be placcd in the gravitational fieid lor that

[eason. too.
It can be expectcd. that vertical orientation of c-axis

(an-ule 0.,) is preÍ.erred in the case of a ,'optimal'' Íiequen-
cy or. Notice, the presented theoretical (continual) model
shown in ťigure 5 is suitable only under two conditions,
the wavelengths of acoustical waves are too large in
comparison with sizes of powder particles and the

coupling mechanism can intermediate the transport of
cner-sy in considered fbrm.

ReÍ.erences

l. Iyc Y., Tamegai T..Takeya H., Takei H.: Jpn. J. Appl.
Phys, 2Ó, Ll057 (l987)

Z. Worthington T.K., Gallaglrer W.J., Dinger T.R.: Phys. Rev.
Lett. 59, I I60 ( 1987).

3. Tozer S.W.. Kleinsasser 4.W., Penny T., ,Kaiser D..

Holtzberg F.: Phys. Rev. Lett. 59. 1168 (1987)

4. Murata K., Hayashi K.. Honda Y., Tokumoto M., Ihara N,I.,

Hirabayashi M.. Terada N., Kimura Y.: jpn. J. Appl. Phys.

2ó, L|94| (|981),

5. Hagen S.J.. Jing T.W., Wang 2.2., Horvath J., Ong N.P.:
Phys. Rev. 837, 1928 (1988).

(r. Anderson P.W., Zou Z.'. Phys. Rev. Lett. 60, 132 (1988).

1. lye Y., Tamegai T.. Takeya H., Takei H.: Jpn. J. Appl.
Phys.27, L658 (1988).

8. lye Y.. Tamegai T., Sakakibara T., Goto T., Miura N.,
Takaya H.' Takei H.: Physica C 2ó, |35 (l988).

9. Welp U.. Kwok W.K., Crabtree G.W, Vandervoort K.G..
L.iu J.Z.'. Phys. Rev. Lett. 62, 1908 (1989).

10. Farrel D.8., Williams C.M., Wolf S.A., Bansal N.P., Kogan
V.G.: Phys. Rev. Leu. 61,2805 (1988).

I l. Martin S., Fiory A.T., Fleming R.M., Schneemeyer L.F.,
Waszczak J.V.: Phys. Rev Lett. 60,2194 (1988).

12. Friedmann T.A., Rabin M.W., Giapintzakis J., Rice J.P.,

Ginsberg D.M.: Phys. Rev. 842, 6217 (1990).

13. Yamaya K.. Haga T., Hannma T.. Abe Y.. Minami F..
Takekawa S.. Tajima Y., Hidaka Y.: Physica C 162-64,

1009 il987).
l4 Bucher B., Karpinski J., Kaldis E., Wachter P.: Physica C

r67,324 0990).
15. Forro L., Raki M., Ayache C., Stamp P.C.E.. Henry J.Y.,

Rossat-Mignod J.: Physica C 135-155, 1357 (1988).

ló' Haken H.: Quantenfeldtheorie des Festkor1sers, B.G.
Tcubncr. Stuttgart I 97-3.

|1' Takahashi M.. Suzuki S.: Am'Ceram.Soc.Bul|. ó5. l587
( I 986).

ItJ. Kapur P.C., Mehrotre S.P.: Chemical Engineering Science
2q.4n (t974).

Subntitted in Enplish by the authors

AKUSTICKÉ pxctrÁClE YBa.Cu.,o'.' PRÁŠKoV
V GRAVITACOM POLI

STANISI,AV MINÁRIK.,roMÁŠ wazír. lÁN rnluŽNÝ,.
GERNo.l- KRAts|JEs*. D|El Rl('H scut.Át..t'R*

K u t e d rcl.Ď'rik.1', M rlt e riá l o v o t e c l t n rl l o g i c ká fak u l t ct

S lol'enská technic ká u n i r,e r si ta,

Pavlínska lÓ, 917 24 Trtnva,
Slovenská republika

ž,Institut .fiir Festkoryler und Werkstorfforschung
Postfach 270016, 0ll7l Dresden, Cernnny

Anizotropia ťyzikálnych v|astností.ie.jednou zo základných
charakteristík kerarnických materiálov za|ožených na báze oxidov
rnedi' ktorá vyplýva z chrakteru ich štruktúry Il-l5]. U spe-

kaných materiáIov YBa.Cu.o,-" pripravenýclr tepeInÝm

spracovaním zlisovaného prášku uvedená anizotropii'r zanikít.
Anizotropia Íyziká|nych vlastností .jednotlivých častíc prášku.
ktorá .je obvykle spojená s ich tvarovou aniZotropiou (obr.l). sa
V procese prípravy finálneho materiálu ruší v dÓs|edku rÓz.ne.j

orientácie častíc v prášku (obr.6).

Rovnaké mnoŽstvá prášku YBa"Cu'.o,.- boli vystavené
tranSportu akustických uín rÓznych fiekvencií a následne
zlisované tlakom l50 MPa' Takto pripravené vzclrky bo|i

podrobené RTG ana|ýze. Na základe intenít reflexií od di-
frakčných rovín t002] zosnímaných v okolí vzoriek bo|i
z,ostro.j ené di stribučné funkcie charakterizu.i úce rozdeI en ie častíc
zIisovaného prášku podía ich priestorove.j clrientácie (obr.2 -

obr.4). V prípade transportu akustických vÍn s lrekvenciou 500
Hz vykazu1e príslušná distribučná funkcia tnaximum v okolí .6.',

čo nasvedču1e zorientovaniu veÍkého Innožstva častíc pribliŽne do
horizontálneho smeru (obr.3a. obr.3b).

Bola uskutočnená teoretická ana|ýza transportu akustických
,í, 

"", 
prášok. Závery vyplývajúce Z teoretického modelu sú v

súIade s experimentálnymi výsledkami. Na základe uskutočnene.j

ana|ýzy možno vysloviř záver, že pri transporte zvuku cez prášok

YBa,Cu-.o,., sú za určitých predpokladov vhodné podmienky pre

zorientovanie velkého mnoŽstva častíc prášku pribliŽne do
lrorizontálneho smeru (obr.7). Prášok musí byř umiestnený v

'eravitačnom poli.
Uvedený proceS akustických excitácií práškov V gra-

vitačnom poli umožňuie za určitých predpok|adov detlnovař
preÍ'erovaný smer orientácie niektore.i z kryštalografických osí
častíc prášku Za účelom prípravy orientovaného spekaného
rnateriálu s význačnými vlastnos[ami v danonr smere.
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