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gleichung fiir die t-j~ihrige ~3berlebenswahrscheinlich- 
keit  eingesetzt,  so folgt ffir das  Deckungsl~apital t, der  
gemischten Versicherung ,, 1 

I 

e 0 (I) 
l~ i - t I~  :n-I 

I n  der  diskont inuier l ichen Betrachtungsweise  bes teh t  
zu (I) eine absolute  Parallele.  Aus der Differenzen- 
gleichung des Deckungskapi ta l s  der  gemischten, Ver- 
sicherung a I ~, 

folgt bei  AuflOsung nach P.+t und nach Einfi ihrung 
der  Pri imie Px+t  : ,'FciI-t 

p~+t~.. 1-'Vx:~ [l_(l+4)p~+t:-xB_, ] 
1 - ~+IV. :~1 

und dami t  

_/~+~ = 1 t-~ 
l. i - ,--V. :~-, H [I - (1 + i ) P , + ,  : ~C~_J • (2) 
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Gleichung (2) ist  geeiguet, des Deckungskapi ta l  zu- 
sammengesetz ter  Versicherungsformen -- gemischte 
Versicherung auf  verbundene Leben, Versicherung 
anormaler  Risiken -- n~therungsweise durch des Dek- 
kungskapi ta l  einfacher Versicherungsformen --  ge- 
mischte Versicherung auf  t i n  Leben,  Versicherung 
normaler  Ris iken - darzustel len.  Ebenso  l~a/3t sich 
eine N~therungsformel fiir des Deckungskapi ta l  bei  
Var ia t ion  des Zinsful3es angeben. E. ZWINGGI 

Versicherungstechnische Abte i lung  des mathemat i -  
schen Seminars der  Universi t i i t  Basel, den 18. MArz 1946. 

The au thor  derives from the  different ial  equat ion for 
the  annu i ty  and from the  difference equat ion  for the  
value of the  policy several  relations,  which allow to  
represent  approx ima te ly  the  value  of composed forms 
of insurances b y  the  value of simple forms of insurances;  
likewise, i t  is easy to  render  f o r m a l l y  the  influence of 
a var ia t ion  of the  ra te  of interest .  

x Diese Gleiehung kann m a n  aueh unmit te lbar  aus der Differen- 
tialgleichung flit das Deckungskapitat  erhalten; vgl. E. ZWINGGI: 
Eia  MuXtiplikationssatz Iiir des Deekungskapital.  Mitt. der Ver- 
einigung schweiz. Versicherungsmathematiker,  45, 375--383 (1945). 

C r y s t a l  S t r u c t u r e  of  B a r i u m  T i t a n i u m  O x i d e  
a t  d i f f e r e n t  T e m p e r a t u r e s  

Bar ium t i t an ium oxide (bar ium t i t ana te )  has a 
s t ruc ture  of the  welI-known perovski te  type .  I t  has 
however been shown recent ly  (MEGAW x 1945, ROOKSBY s 
1945) t h a t  i t  is not  s t r ic t ly  cubic, b u t  te t ragonal .  I t s  uni t  
cell is derived from the  ideal  cubic b y  a small  change of 
dimensions wi thout  change of a tomic  parameters .  I t  
has a t rans i t ion  t empera tu re  about  1200 C, above which 
it becomes cubic wi th  the  ideal  pe rovsk i t e  s t ructure.  

The occurrence of the  te t ragona l  s t ruc ture  is puzzling 
and  difficult  to  expla in  on exis t ing evidence. The  ideal 
cubic s t ruc ture  would require  anomalous  ionic " r a d i i "  
for one or  o ther  of the  cat ions  (MEGAW a 1946) and  

1 H. D. ME~Aw, Nature 155, 484 (1945). 
2 H. P. ROOKSBY, Nature 155, 484 (1945). 
s H. D. MEOAW, Proe. phys. Soc. (1946). 

hence some modif icat ion is to  be expected;  b u t  the  
te t ragonal  modif icat ion ac tua l ly  assumed does nothing 
to remedy the  anomaly.  Moreover,  the  re tent ion  of the  
small  cell implies t h a t  the  t e t r agona l  s y m m e t r y  is 
inherent  in the  individual  coord ina t ion  po lyhedra  sur- 
rounding the  cations, and  is not  mere ly  a consequence 
of the i r  re la t ive  ar rangement .  

The only possible explanat ion  seems to  be the  exist-  
ence of a set of bonds of t e t ragona l  s y m m e t r y  in the  
lat t ice,  super imposed on the  main ly  ionic forces. F o r  
the  origin of these bonds only t en t a t i ve  suggestions can 
be pu t  forward, though it  seems l ikely t h a t  t h e y  are  
faci l i ta ted by  the  abnormal ly  large volume avai lab le  
to the  Ti ion. They may  be covalent  T i - O  bonds  of 
the  k ind  deal t  wi th  by  PAULING and HUGGINS t (1934), 
or perhaps  T i - - T i  bonds  of the  sort  discussed b y  KLEMM ~ 
(1939); there  is not  sufficient  exper imenta l  evidence to  
be clear  on this  point.  However,  the  existence of the  
bonds, as a p a r t  f rom the i r  nature ,  is a direct  deduct ion 
from the  s t ructure .  

The  changes in the  s t ruc ture  wi th  t empera tu re  have 
been inves t iga ted  exper imenta l ly .  Powder  photographs  
were t aken  in a 19 cm h igh- tempera tu re  camera  at  
in tervals  of a few degrees over a range including the  
t rans i t ion  point ;  and  some rough exper iments  were 
also made a t  low tempera tures ,  app rox ima te ly  -780  C 
and  --1830 C. Measurements  of the  h igh- tempera ture  
photographs ,  using a modif ied  B r a d l e y - J a y  ext ra-  
polat ion,  gave the  cell dimensions, axia l  rat io,  and  
l inear  the rmal  expansions along and  perpendicular  to  
the  t e t r ad  axis ;  from the low- tempera ture  photographs ,  
rough es t imates  of the  axial  ra t io  could be made.  

The unit  cell re ta ins  i ts iden t i ty  th roughout  the  
t ransi t ion,  The axial  lengths va ry  cont inuously  with 
temperature ,  though not  l inearly,  the  va r ia t ion  be- 
coming more rap id  near the  t rans i t ion  point .  While  the  
l inear  expans ion  coefficients along and perpendicular  
to  the  axis are large and of opposi te  sign and va ry  wi th  
tempera ture ,  the  volume expansion coefficient is small, 
posit ive,  and  cons tan t  within the  accuracy of measure-  
ment.  There is no discontinuous change either of l inear  
spacing or of volume de tec tab le  a t  the  t rans i t ion  point ,  
b u t  there  is a sharp d iscont inu i ty  in the  l inear expansion 
coefficients and  p robab ly  ( though not  certain/y) in the  
volume expansion coefficient, whose value for the  cubic 
s t ructure  is app rox ima te ly  th ree  t imes  what  i t  is for the  
te t ragonal .  

Coexistence of cubic and  t e t r agona l  s tructures,  in 
propor t ions  depending on the  tempera ture ,  occurs over  
a range of some degrees near  the  t rans i t ion  point .  This 
m a y  be effected b y  local stresses which faci l i ta te  or 
hinder,  according to  the i r  direction, the  change between 
two s t ruc tures  whose energy difference is very  small  
in this  range. There  is a close resemblance here to  wha t  
happens  in ammonium chloride (DINICr*,~RX s 1944). 

Below room tempera ture ,  there  is a decrbase of axia l  
rat io,  suggest ing t h a t  t he  s t ruc ture  m a y  have  a second 
t rans i t ion  po in t  somewhere below --1830 C and become 
cubic again. The change  is l ikely to  be of the  same gen- 
eral na ture  as t ha t  a t  the  upper  t rans i t ion  point .  The 
occurrence of a double  t rans i t ion  of a s imilar  k ind  is 
met  wi th  in Rochelle sal t  (UBBELOHDE and  WOOD- 
WARD 4 1945). 

All these features  suggest  a t yp i ca l  X-point change. 
The  specific hea t  has  not  been  de termined,  b u t  t he  

* L. PAULING and M. L. HvGGms, Z. Krist. 87, 205 (1934). 
2 W. KLXMM, Z. Elektroehem. 45, 583 (1939). 
a p. DL~ICHZ~, Helv. phys.  aeta 17, 889 (1944). 
4 A. R. UBaI~LOHDg and I. WooowA~D, Nature  155, 170 (1945). 
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thermal  expansion curve has the characteristic ~-shape. 
I t  is interesting to notice tha t  here, as in the ~--fl- 
t ransi t ion in quartz,  the Z-point phenomena cannot  
possibly be a t t r ibu ted  to the sett ing in of rota t ion in 
any molecules, ions, or groups. W h a t  the actual  me- 
chanism may be still remains an  open question. 

I t  is probable tha t  the two t rans i t ions  are associated 
with changes in the bond system. At low temperatures the 
bonds may have an  octahedral formation, and they 
would then require in the structure as a whole the same 
cubic symmetry  as do the ionic forces on which they 
are superimposed. Wi th  increasing temperature  this 
bond system breaks down, bu t  i t  does so in two stages, 
with the intermediate  formation of a square set of 
bonds which has te tragonal  symmetry.  The final break- 
down of the te tragonal  bonds gives rise to the t ransi t ion 
at  1200 C: above this, the purely ionic forces result in 
a cubic structure.  

There are certain anomalies in the intensities of the 
X-ray lines near the t ransi t ion point  which it is possible 
to explain in a qual i ta t ive  way by  means of this hypo- 
thesis. 

I t  is hoped to publish a fuller account of this work 
shortly. 

I should like to express my thanks  to Dr. D. F. RUSH- 
.~ta~ in connection with whose work this invest igat ion 
was undertaken,  and  I am greatly indebted to Sir 
LAWREnCe. BRAGG for permission to  use the high- 
temperature  camera in the Crystallographic Laboratory,  
Cambridge, for a par t  of the work. 

Final ly I wish t o  t hank  Mr. vA~ MOLL and the 
Directors of Philips Lamps Ltd. for permission to 
publish this paper. H .D .  MEGAW 

Material Research Laboratory,  Philips Lamps Ltd., 
Mitcham Junct ion,  Surrey, March 25, 1946. 

Rdsumd 
L'au teur  a 6tudi6 aux rayons X la t ransi t ion du ti- 

t ana te  de bar ium autour  de 1200 C. Duns un  intervalle 
de quelques degrds, i l y  a coexistence des deux formes 
cristalIines (tdtragonale et Cubique). I1 semble probable 
qu'fl  y a une nouvelle t ransi t ion pros de - 1830 C. I1 est 
intdressant  de noter que ces points Z ne peuvent  pus 
~tre at tr ibuds ~ une raise en rotat ion de moldcules. 

Etude  du m 4 t a b o l i s m e  d 'une  s u b s t a n c e  af fectant  
l a  c o a g u l a t i o n  s a n g u i n e  p a r  la  m ~ t h o d e  de s  i n d i -  

c a t e u r s  r ad ioac t i f sX 

Malgr6 de nombreuses recherches, le probl~me du 
mdcanisme de Fact ion des vi tamines K et des substances 
~hdmorrhagiquesz (mdthyl~ne-bis-oxycoumarine) sur la 
coagulation du sang n ' a  pu encore ~tre dclairci. 

On admet, en gdndral, que les substances doudes de ces 
activitds agissent sur la sdcrdtion de la prothrombine par 
l 'organisme, mais n i l e  lieu ni les particularitds de la 
fixation de ces corps n ' on t  encore pu ~tre prdcisds. Duns 
l '6tat  actuel de nos connaissances, on peut  assigner aux 
vi tamines K et ~ leurs antagonistes des voies de t rans-  
port  et des lieux de f ixation analogues, et il suffit d'ac- 
qudrir des dclaircissements sur le sort des uns pour  
projeter  dgMement quelque lumi~re sur celui des autres. 

Voir P. et R. DAUDEL, M. BERGER, N~. Prz. Breu-Hoi et 
A.LAcASSAGN~, Exper. Z, 70 {1946). 

Une substance ~,hdmorrhagiquez tr~s simple est la 
2-bromo-3-hydroxy-1 : 4-naphtoquinone (I), et on peut  

O 
/ f l ~ / ' N / B r  

t il I! 
/ ~/~ \.OH 

(I) 0 

ais6ment la ~cmarquer,, en la prdparant  ~ l 'aide de radio- 
brome. Nous avons pu ainsi suivre son destin duns 
l 'organisme. 

Le corps (I) est prdpar6 par action du radiobrome sur 
la 3-hydroxynaphtoquinone ~ t 'dbulli t ion et en disso- 
lut ion clans l 'acide acdtique: 

O O 

~ ' ~  I + Br*--Br*  ( ! ( ~ I  / / ~  / B r *  

\ % / ~ \ . O H /  il 1! -~- Br*H + " a ' ~ Y  \ ' O H  

O 

Le radiobrome est obtenu comme d 'ordinaire  (I) par 
irradiation de bromure  d'dthyle h l 'aide des neutrons  
lents fournis par  le cyclotron du laboratoire de M. le 
Prof. JOLIOT-CuRIE. Le produi t  marqud est inject6 sous 
forme de solution hufleuse par  voie sous-cutan6e ~ des 
souris m£1es, ~ la dose de 5 mg par animal.  Ces souris 
sont  sacrifides pax ddcapitation, 20 minutes,  12 heures, 
17 heures et 40 heures apr~s l ' inject ionL 

La radioactivit6 des preparations obtenus et la courte 
pdriode du brome ne nous ont  pus permis d'aller plus 
loin. Les organes sont examinds au compteur de Geiger- 
Miiller selon la technique classique. Nous avons mesur6 
sdpardment l 'activit6 du plasma et des globules en la- 
r a n t  soigneusement le culot de centrifugation avec du 
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Fig. 1. Variation de la concentration dans divers organes du corps (I) 
(exprimds en ~' par g d'organe) en Ionetion du temps (en heures). 

s6rum physiologique. Les mesures faites sur 2 lots dif- 
f4rents d ' an imaux  nous ont  donn6 des chiffres tou t  

fait comparables. 
Les rdsultats sont rdsumds par les figures 1, 2 et 3 sur 

lesquelles les abscisses sont exprimds en heures et les 
ordonndes en 7 (0,001 rag) du corps (I) par  gramme 
d'organe. 

x Au sujet des aativitamines K, consulter les travaux de 
P. MEuNIER et at., Bull. Soc. Chim. biol. 24, 371 (1922); 25, 3~4 
(1943) ; etc. 


