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K o m p o n e n t e n  wird du rch  die K o m p o n e n t e n  des Lu 175 ver- 
deckt ,  so dab  im  a l lgemeinen n u r  ein bis drei K o m p o n e n t e n  des 
Lu  t76  an  einer Linie  vermel3bar s ind;  3. Intensit~it  u n d  
Lage  der Lu  t 7 6 - K o m p o n e n t e n  k 6 n n e n  d u t c h  die b e n a c h b a r t e n  
e twa  40mal  st~irkeren IKomponenten  des L u  175 erhebl ich 
verfSlscht  werden ;  4. be ,  groBe n / - W e r t e n  h g n g e n  In tens i -  
t~ ts-  u n d  Abstandsverh~i l tn isse  n u r  s chwach  yon  I a b .  Nach  
allen E r f a h r u n g e n  ,s t  aus  diesen Gri inden auf  pho tog raph i -  
s c h e m  -Wage keine  genauere  B e s t i m m u n g  der K e r n d r e h i m p u l s -  
q u a n t e n z a h l  des  Lu  176 m6glich.  Desha lb  wurde  Ifir eine 
e rneu te  U n t e r s u c h u n g  der Hrs.  des L u  ein pho toe lek t r i sches  
F a b r y - P e r o t - S p e k t r o m e t e r  nach  JACQUINOT u n d  D u F o u R  3) 
ve rwand t ,  das  ges ta t t e t ,  I n t e n s i t ~ t s m e s s u n g e n  mi t  wesent l ich  
h 6 h e r e r  Genauigke i t  durchzuff ihren ,  als es au f  der  pho to -  
g raph i schen  P la t t e  m6gl ich  ,st4). Fe rner  k o n n t e  d u t c h  die 
V e r w e n d u n g  dielektr ischer  Vie l fachschich ten  fiir die F a b r y -  
Pero t -Versp iege lungen  ein be t r~cht l icher  I n t e n s i t ~ t s g e w i n n  
erzielt wardenS). 

I n t e n s i t ~ t s m e s s n n g e n ,  die m i t  d a m  nat i i r l ichen  I so topen-  
g e m / s @  ausgeff ihr t  wurden ,  e rgaben  an vier  Lu  I -L in ien  
(4815 A, 4905 ~-, 4942/~,  5403 ~)  n n d  an  e iner  Lu I I -Lin ie  
(6463 ~)  ffir die K e r n d r e h i m p u l s q u a n t e n z a h l  des Lu  176 

I ~76 = 6, 

be,  sehr  vors icht iger  W a h l  der Feh le rg renzen  lassen sich sl ier-  
d ings  1176 = 5 u n d  1176 = 7 n ich t  m i t  Sicherhei t  ausschl iegen.  
A b s t a n d s m e s s u n g e n  der L u  176-1Komponenten yon  zwei Lu  I- 
und  zwei Lu  I I -L in ien  bes t~ t ig t en  dieses Ergebnis .  F/Jr das  
Verh~l tn is  der m a g n e t i s c h e n  K e r n d i p o l m o m e n t e  u n d  der  
e lekt r i schen K e r n q u a d r u p o l m o m e n t e  der be ,den  Lu- I so tope  
wurde  (mit  117~ = 6) 

~}75//~t}76 = 0 , 7 1 7 4  ~ 0,00~ 5, Q17a/Q170 = 0,70 ~c 0,04 

gefunden .  (Die K e r n d r e h i m p u l s q u a n t e n z a h l  des Lu  t75, 
I = 7/2, , s t  aus  der U n t e r s u c h u n g  von  SCHOLER u n d  SCHNID~ ~) 
bekann t . )  Die N e n v e r m e s s u n g  der Hfs.  des L u  ~75 ergab 

#}7~= (2,0 • 0,2) K,M. Q~75 = (5,6 • 0,5) �9 10 -~a cm 2. 

Die grol3en Fehler  in der  A b s o l u t b e s t i m m u n g  yon  l~ti und  Q 
s ind  d a d u r c h  bedingt ,  dal3 die T e rme  des Lu  I- u n d  Lu  II -  
S p e k t r u m s  m e h r  oder wen ,ge t  groBe S t 6 rungen  aufweisen.  
Be, der  B e r e c h n u n g  yon  Q wurde  die S t e r n h e i m e r - K o r r e k t u r  
nicht beri icksicht igt .  E ine  ausfi ihr l iche Yer6f fen t l i chung  soll 
nach  AbschluB der  M essungen  in der  Zei tschr i f t  fiir P h y s i k  
erfolgen. 
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Subnormal Magnetic Moments of some Copper Chelates 

So-called t r i coord ina ted  copper  complexes  have  been 
repor ted  b y  severa l  invest igators1).  F r o m  the  m e t h o d  of 
synthes is ,  t he  chemical  ana lys is  of t he  complexes ,  and  the  
t r i den t a t e  n a t u r e  of t he  l igand  molecules,  it  h a s  been  p r e s u m e d  
t h a t  t he  copper  a t o m s  of these  chela tes  have  an  u n u s u a l  
coord ina t ion  n u m b e r  three.  W e  h a v e  p repared  the  following 
four  chelates  and  the i r  m o n o p y r i d i n a t e s  and  carr ied ou t  
m a g n e t o c h e m i c M  inves t iga t ion  on these  c o m p o u n d s :  sal icylal-  
o -hyd roxybenzy l ami ne  Cu(II)  (a), sa l icy la l -o-hydroxyani l  
Cu(II )  b), ace ty lace tone-mono- (o-hydroxyan i l )  Cu(I I )  (c, 
R = CH~), and  benzoylace tone-mono- (o-hydroxyani l )  Cu(II )  
(c, R = C~tts). T h e y  were p repared  f rom sui tab le  Schiff bases  
and  copper  acetate .  The  copper  complexes  were diff icult ly 
soluble in c o m m o n  organic  so lvents  b u t  readi ly  soluble in 
pyr idine .  W h e n  wate r  was  added  to the  pyr id ine  solut ion 
of one of t he  copper  chelates,  t he  py r id ina te  of t he  chelate  

a b 
R__C./O " ~ C u ' / O  ~ . / ~ ' x .  

precipi ta ted.  VVhen the  py r id ina te  was boiled in e thy l  alcohol, 
a pyr id ine-f ree  complex  could be isolated. The  resu l t s  of 
q u a n t i t a t i v e  de t e rmina t ion  of copper  and  n i t rogen  agreed 
wi th  t he  ca lcula ted  values.  

The  magne t i c  m o m e n t s ,  .~. per  one a t o m  of copper  were cal- 
cu la ted  f rom the  g r a m  susceptibi l i t ies ,  Z, m e a s u r e d  a t  r o o m  
t e m p e r a t u r e  (14~ and  the  d i amagne t i c  con t r i bu t ions  of the  
chela ted  groups.  

Tabte 2 

C,4HnO~NCu 

J 
Z" 106 �9 �9 0'705 
, (B .M. )  .] 0.87 

C~H,O~NCu ] C n H n Q N C u  ] C~,H~,O_~NCu 
! 

2-4t 2.81 , "25 
, '34 i "37 i ' " '  

A d iva len t  copper  a t om has  one odd electron regardless  of 
t he  t y p e  of l inkage as well as of t he  conf igura t ion  of l igands  
a t t a ched  to it. The  reason  for th i s  lies in t he  fac t  t h a t  t h e  
chemical  fo rmulas  g iven above  con ta in  an  odd n u m b e r  of 
a t oms  h a v i n g  an  odd a tomic  n u m b e r .  The  observed  m o m e n t s  
are smal le r  t h a n  the  theore t ica l  va lue  (t"73 B.M.) for one odd 
electron. CALVIN and  ]3ARKELEW 2) also found  a s u b n o r m a l  
m o m e n t  of 1"57 B.M. for sa l icy la l -0-hydroxyani l  Cu(II ) .  

A possible exp lan t ion  for these  low m o m e n t s  is afforded by  
t he  fo rma t ion  of b inuclear  complexes .  The  m e t h o d  of p repa ra -  
t ion  and  t he  resu l t s  of chemical  analysis ,  on which  t he  p re sen t  
molecular  fo rmulas  are based,  do no t  exclude t he  poss ibi l i ty  of 
d imer  fo rma t ion  leading to t he  presence  of some  k ind  of 
e lectron pa i r ing  t ak ing  place be tween  copper  a t o m s  in a 
molecule.  This  will recall t he  b inuc lear  copper  der iva t ive  of 
d iphenylmethyI -a rs inea) ,  Cu~C13(Ph2MeAs)a, h a v i n g  a m o m e n t  
of t"78 B.M. for a molecule.  If  t he  fo rma t ion  of a b inuc lear  
complex  is disregarded,  t he  m o m e n t  per  one copper  a t o m  
would  s imula te  an  a b n o r m a l l y  smal l  m o m e n t  of 1 "26 ( =  1"78/]/9-) 
B.M. SELWOOD ~) also gives an  accoun t  of t he  fac t  t h a t  c u p r i c  
a c e t a t e  shows  a s u b n o r m a l  m o m e n t  due to e x c h a n g e  effects  
be tween  ad j acen t  copper  ions, and  t h a t  a subs t an t i a l  n u m b e r  of 
o ther  organic  der iva t ives  of copper  show s o m e w h a t  s imi lar  
effects. The  X - r a y  analys is  on c u p r i c  a c e t a t e  m o n o h y d r a t e  ~) 
ha s  revealed t h a t  t he  real un i t  compos ing  the  c rys ta l s  is a 
dimeric  molecule,  in which  the  C u - - C u  d i s tance  is 2.64 ~.  
The  decreasing suscept ib i l i ty  wi th  lowering t e m p e r a t u r e  
:found b y  FIGGIS and  MARTIN!) aS well as the  decreas ing  in t en -  
s i ty  of the  p a r a m a g n e t i c  resonance  absorp t ion  observed  b y  
BLEANEY and  BOWERS v) can be corre la ted wi th  th i s  close 
p r o x i m i t y  of copper  a toms .  

The  m o m e n t s  of py r id ina te s  (1.81 to 1.84 B.M.) were 
n o r m a l  va lues  expec ted  for t e t r aeoord ina ted  cupric  complexes .  
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The Revelation of Dislocations in Metal Crystals by Evaporation 

Following a theore t ica l  predic t ion  b y  FRANK 1) an d  a 
s u b s e q u e n t  e x p e r i m e n t a l  ver i f icat ion by  severaI  au tho r s  2), a), 4) 
it  is now genera l ly  accepted  t h a t  c rys ta l  g rowth  a t  low super -  
s a t u r a t i o n s  proceeds  by  t he  wei iknown spiral  mechan i sm .  
T h a t  reverse  of th is  m e c h a n i s m  on evapora t ion  of severa l  
layers  m i g h t  occur  seems  reasonable  and  was  conf i rmed  for 
i o n i c  crys ta l s  by  one of usS). This  t e chn ique  ha s  now been 
e x t e n d e d  to me t a l s  and  resu l t s  for pure  copper,  as an  exam p le  
of a face-centered  cubic meta l ,  are  seen in fig. I and  fig. 2 
where  the sur face  ob ta ined  b y  h e a t i n g  a copper  s ample  in 
a v a c u u m  of t to 5 • 10 -~ m m  H g  is shown.  

The  spirals,  or some t imes  t renches ,  revealed  by  th i s  
t e chn ique  h a v e  cer ta in  charac ter i s t ic  proper t ies  of which  
some  of t he  m o s t  n o t e w o r t h y  are: 1. The  morpho logy  of t h e  
evapora t ion  f igures changes  every  t ime  a gra in  b o u n d a r y  is 


