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LOCAL VARIATIONS OF UIWIAXIAL AiWISOTROPY 
llq THIN FILMS 

JIOI{AJILHLIE BAPHAI~HH O~H00CHO~I 
AHI/130TPOIIHH B TOHHHX CJIOHX 

T he  a n i s o t r o p y  of t h i n  f e r r o m a g n e t i c  f i lms ha s  h i t h e r t o  b e e n  m e a s u r e d  as the  m e a n  
v a l u e  of t h e  whole  f i lm, e i the r  ind i rec t ly  f rom the  hys te res i s  loops [1] or d i rec t ly  b y  t h e  
t o r s ion  m e t h o d  [2] or t h e  m e t h o d  of f e r r o m a g n e t i c  r e sonance  [3]. The  l a t t e r  m e t h o d  can  
be  used  to  m e a s u r e  t he  local  v a r i a t i o n s  of a n i s o t r o p y  in d i f fe ren t  places  of t h e  same  sample  
[4]. Such  m e a s u r e m e n t s  were  ca r r ied  ou t  on  pe rma l loy  f i lms v a c u u m  depos i t ed  u n d e r  
d i f fe ren t  condi t ions .  

T he  samples  were  v a c u u m  depos i t ed  f rom a t u n g s t e n  wire  f rom a m e l t  c o n t a i n i n g  7 8 %  
lgi a n d  2 2 %  Fe,  a t  a d i s t a n c e  of 10 cm,  on  a n  u n h e a t e d  glass slide 15 r a m  in d i ame te r .  
Th e  th icknesses  of t h e  depos i t ed  fi lms, m e a s u r e d  b y  t he  m e t h o d  of mu l t i p l e  in te r fe rence ,  
were  in t h e  l imi t s  200 --  2000/~.  Smal l  c i rcular  regions  of t h e  f i lm were  i n v e s t i g a t e d  
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D e p e n d e n c e  of c o n s t a n t  of un i ax i a l  Fig. 1. 
a n i s o t r o p y  K on  d i s t ance  x f rom cen t r e  of fi lm. 
A c c u r a c y  in d e t e r m i n i n g  K is -4-0"5 erg  cm -3, 

a c c u r a c y  in a d j u s t i n g  x is + 0 . 1 5  ram.  

b y  f e r romagne t i c  resonance ;  t h e  f i lm 
was p ressed  to  a n  open ing  0.5 m m  in  
d i a m e t e r  in  t h e  wal l  of a r e sonance  
c a v i t y  of m o d e  Hlz 1. The  f i lm could  
be  sh i f t ed  a n d  r o t a t e d  so  t h a t  t h e  
r e sonance  field could  be  d e t e r m i n e d  
in a n y  p o i n t  (or smal l  region)  a n d  a n y  
direct ion.  The  s p e c t r o m e t e r  used  for  
sp in -e lec t ron  r e sonance  f u n c t i o n e d  
in  t h e  3 cm w a v e d e n g t h  region,  t h e  
r e sonance  fields were  m e a s u r e d  b y  
m e a n s  of a nuc l ea r  m a g n e t o m e t e r .  
F o r  t he  sake  of c o m p a r i s o n  t h e  m e a n  
va lue  of t he  a n i s o t r o p y  was de te rmi -  
n e d  w i t h  a to r s ion  m a g n e t o m e t e r  
h a v i n g  a reso lv ing  power  of 5 • 
• 10 -~ dyne  cm: F e r r o m a g n e t i c  re- 

sonance  was also used  to  d e t e r m i n e  
t h e  s a t u r a t i o n  m a g n e t i z a t i o n  of t h e  
fi lm. 

The  resul t s  of a t yp i ca l  measur -  
e m e n t  are  s h o w n  in  F ig . I ,  where  t h e  
va lues  of t he  local  a n i s o t r o p y  of t h e  
f i lm are  p l o t t e d  as a f u n c t i o n  of t h e  
d i s t ance  f rom t h e  cen t r e  of t h e  f i lm 
in  t he  d i rec t ion  of t he  x axis  i nd i ca t ed  
in t he  f igure.  The  f i lm was v a c u u m  de- 

pos i t ed  in a m a g n e t i c  f ield h a v i n g  a n  i n t e n s i t y  a r o u n d  300 Co app l i ed  in t h e  y d i r ec t ion  nor-  
ma l  to  x, f r o m  a l ine source  z para l le l  to  t h e  f ield a n d  loca ted  pe rpend i cu l a r l y  u n d e r  t h e  
fi lm. T he  f i lm was  1000/~ t h i c k  a n d  was covered  w i t h  a p r o t e c t i v e  layer  of MgF~. Di rec t  
m e a s u r e m e n t  b y  t h e  to r s ion  m e t h o d  e s t ab l i shed  t h a t  t h e  a n i s o t r o p y  c o n s t a n t  was  2.0 X 
• 103 erg cm -a, t he  a r i t h m e t i c  m e a n  of t he  local  va lues  of th i s  c o n s t a n t  m e a s u r e d  in 
17 po in t s  d i s t r i b u t e d  over  t h e  whole  surface  of t h e  f i lm was  2.1 X 10 a erg  cm -a. The  
d i rec t ion  of easy  m a g n e t i z a t i o n  in  all  po in t s  e~greed w i t h  t he  y axis.  

T he  increase  in  a n i s o t r o p y  t o w a r d s  t h e  edge of t h e  f i lm accord ing  to  Fig. 1 agrees  
q u a l i t a t i v e l y  w i t h  t h e  resu l t s  of D. O. S m i t h  a n d  o the r  a u t h o r s  [5]: t he  a n i s o t r o p y  
p r o d u c e d  as a resu l t  of obl ique  depos i t ing ,  wh ich  has  t he  same  sense  as t h e  m a g n e t o -  
i nduced  a n i s o t r o p y  a n d  grows w i t h  t h e  ang le  of depos i t ing ,  is a d d e d  to  t h e  m a g n e t o -  
i nduced  an i so t ropy .  
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UNIT CELL IAND SPACE,GROUP iOF]HaNasKCu(IO6) ~.14/I~0 

3~qEMEHTAPHAfl HqE~II{A I/I IIPOCTPAHCTBEHHAg FPu 
HaNaaKCu (I0~)~ . 14 H~O 

A number  of compounds  was prepared  by  J e n w  in which  a t r i va l en t  behav iour  
of copper  was fom~d by  chemical  tests.  Some of these compounds  were ob ta ined  in 
a form of large single crystals  on crys ta l l iza t ion.  The  crys ta l lographic  s tudy  of these 
compounds  has no t  ye t  been under taken .  

The uni t-cel l  da ta  of HaNa~K Cu (I06)~. 14 H~O were obta ined  f rom ro ta t ion  and  
Weissenberg photographs  t aken  wi th  Cu K rad ia t ion  abou t  the pr incipal  axes. The  space 
group was de te rmined  f rom the  s ~atistics of near ly  al l  ref lect ions accessible to m e a s u r e m e n t  
w i th  Cu K rad ia t ion  by  tak ing  a number  of supp lementa ry  equi- inc l ina t ion  Weisscnberg 
photographs .  

The  obta ined  da t a  can be summar ized  as follows: 

Sys t em Space Group a(A) b(A) e(A) y Dens i ty  g . cm -a Z 
• 0,02 -4- 04' obs. calc. 

Monocl inic  P 2~/b 6.12 14.84 25.18 97038 , 2.58 2.56 4 

The de ta i led  crys ta l  s t ruc ture  analysis  of this  substance is now in progress. 
We  are  g rea t ly  indeb ted  to Dr. L. J e n g o v s k ~  for k ind ly  supplying sui table  crystals  

I. HADINEC, A. LiNEK 
Institute o/ Technical Physics, Czech. Acad. Sci., Prague. 
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B J I H H H H E  ~ A B Y I E H ! / I H  H A  C I I E I { T P  I I O F g l O I K E H H H  X Y I O P H C T O F O  
H A T P I / I H ,  O t { P A K I E H H O F O  I I P H  I I O M O I K H  3 J I E t ~ T P O ~ I / I 3 A  

T H E  I N F L U E N C E  O F  P R E S S U R E  O N  T H E  A B S O R P T I O N  S P E C T R U M  
O F  E L E C T R O L Y T I C A L L u  C O L O U R E D  N A T R I U M  C H L O R I D E  

I<HaMa U 0KOMOTO [1] oKpamnnaan KpneTaaabr NaCI aaeieTpoaHao~, sa rpe~aan  ;~o 
400~ u noT~Iep'~gBaaH npn aTOfi TeMnepaType. Ta~HM CnOCO6OM noay,~ua~ B ~nx Ken- 
aO~BL IIpu nnaeTu~ecRoii ;~eq~opMaJI~U ua6am;~aau o6paaoBaHne uoaocH F ~ M aa CrieT 
Koaa~O~HOfi UOaOCLL F a ~ a u a o ~  [2] o6~apyme~Li ;IBe noaocJ~ B yaBTpa~SHOaeTOBOfi 06- 
aacT~ a6cop6rInoHHoro cnet;Tpa I;p~icwaaaa NaC1, o~;pamen~oro saet<Tpo:m.3o_m Ha OCHOBe 
aT~X pa6oT [3] MOm~O omnaaT~, '~TO n a a c T ~ e e n a u  )%eqDopMa~uu HMeeT B:IUa~ge Ha aTH no- 
nocB~ ~ aneRTpOa~T~ecRu o~paLueu~x  ~r 

HpllcTaJInLI NaC1 ~ p a m H ~ a a ~  no MeTO/~y 1R~ponoyaoea. 06pa3i~aMu caymnaH CTOn6~RI, I 
paa~mpoM 1 X 1 x 2 am. O~pam~Bam~e npo~aBe~e~Ho aaeKTpOaHaOM npn TeMnepaType 
700~ I<pncTaaa saa;HMaaca Memay ~syMa cTep~HUMH. O~HH Ha cTep~ttefi 6Ha CHabI{O 

~) 3TOT SI;cnepnMeUT 6~a eaeaau ~ ~uan~ecRos{ HHCWHTyTe RapaoBa Yl~sBepeuTeTa 
B IIpare.  IIpuHomy 6aaro;IapuocTL , p o ~ .  J[. 3 a x o ~ a a y, ,;owop~k ;Iaa Mue ~oaMomUOCT~, 
a.r,a BBrnoa~eHng awou paooT~,I. HcRpeuue 6naroaap~o accnCTOHTa I{. B a l i e R a  3a BHHMa- 
Hue !4 noMonIs u aa6opau~oB gu'y P a y e e p o u y  u H. a a u ~ a  aa upnroTo~aeuue 
p u e y ~ o B .  
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