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~RC . P T:~~~~ Y AND Q ANTJ~ :.1r~C:~AN1 Cs CF ELEC TR C~ STR UC TURES
IN TRA~ Si  TI CW ME ?ALS

Dr. K. Ganzhorn (Institute for Theoretic al and
Ap~ 1ied Fhys~ cs, Stuttgart) has recently c~ 1cu1ated elec—
tron structures i n  the transition metals by the a i d  of
group the ory. Th~ s p e c i f i c  pr ob lerns  w i t h  wh ich  he was con-
cerned are a determination of the l a t ~~on~~h~~p s  be t w e en
th e nutaber of d—electrons and lattice structur e, and a
~uantu ; .1 mechanical treatment of the type and ma~nitud c of
possible binding energies that might occur in these metals .

~is results explain the observed stability of tne b ody—
centered cubic structure for transition : metals with less
than seven d—electrons , and also tend to indicate why body—
cen tered cubic metals with more than five Q—electrons are
ferromagnetic.

The zero—order wave functions which have the
symmet ry of the la tti ce were ma de up of l i near com bi nat i ons
of atomic hydrogen—like wave functions; they are called
zero—or der because no interactions be tween ne i ghboring
atoms are considered. From the zero—order functions ,
Ganzhorn has made a perturbation calculation of the Bloch
type to obtain the electron energies in the crystal. For
the b ody—centered cubic (BCC) case it was found that two
distinct electron types were obtained , one with the eight-
fold symmetry of the nearest neighbor s (type 1)~ and the

-~~~~ other with the six—fold symmetry of the next—nearest
ne ighbor s (type 2); see Z.f. Na turforschung, 

~~~~~ 
291,

(1952). If in a transition metal one s—electron and at
leas t three d—electr ons are present , then all of these can
~o into the type I lattice functions with the body—d i agona l
configuration . Because there is str ong overlapping of wave
functions be tween nearest neighb ors along t he  body diagona l,
this type 1 group leads to a strongly bound band (which can
conta in four electrons ) for electrons having antipara llel
spins and to a high— lying band (which can also contain four
electrons ) for the case of parallel spins. The hi~ h— 1ying

I t
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ba nd w~~1l not  be occup i ed , for if it is , tnc V C  i~~ttice
w i l l  ne co :,~c un s t a b le .  i’y j e  ~ w~vc ~~n c t i on a ye an
ux tu l conf i ~u:’at~~on; the i f l t e  C t i O f l~ caused by tbt~ over—
lap~~ nj of thc~ e functi ons i ~ Ljui te 11 ~nd caes not.
contr ibute much to the b indin~; c:.or~ y. T,’pe ~ ~~~~~~~ func-
t ions ulso pr oduce an up~ er  and ~ i owa:’ b~n~ci , tb ’~ l owe r
one conta ining two electrons with Lina rall el apins , and
the upper one containin g two electro ns with parallel sp ins.

The first transition r~et ai which has the lower
type 1 hanu fille d is titan~ u a  wi~~h tni’ee 3d—electron s .
These electrons readily go into this low—lyin g band , and
the 3CC structure is ~r~ergctica iiy favored. The spins be-
tween nearest neighbors are antiparali ci so that an anti—
ferromagneti c structure with four magnetons per atom is
obtained.

Chr omium with its five d—electro n s is particularly
interesting. The first three d—electrons go into the low
lying band with the s—electron , as in titan i um, and the spins
of these four electron s are ordered in an antiferroma gnetic
manner. ~ne fourtn anc fifth d— electrons assume tne axial
configuration of wave functions of the second type, an d go
into the lower band with antiparalle l spins. On the average
an antiferromagnetic spin structure is found for Cr with one
E ohr ma gne ton per a t om, a result which is much closer to
the neutron—interference measurements of the mean magnetic
moment, which have given about 0.4 Bohr magneton per atom;
than the predictions of older the ories.

For metals with six or seven d—electrons the BCC
structure is also stable , apcor ding to Ganzhorn ’s theory;
and the theory predicts a ferroma :~net ic spin structure for
all ECC trans ition metals wi th mor e than five d—electrons.
This  fact arises since the sixth and seventh d—electron s
must go into the upper band of the type 2 functions in which
the spins are parallel. fransition metals with eight or
more d—electrons cannot occur in the 3CC lattice structure
since at least one electron per atorr~ would occur in the high—

-~~~~ lying band w i t h  the type 1 wave functions.

A mor e detailed account of this wor k, toge ther
with a review of the solid state research program in physics
at the Institute for Theoretical and Applied Physics , Stuttgart 1
is given in Technical Repor t ONRL—&—53, available from the
Technical Publications Office , Off ice of Nava l Research,
Co de 250, Washington 25, D.C.
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A T..~~—:. ESCN ii~ ~ COS :-~IC h Y  S T . h

The broduc ti on of ‘c~.~.vy a on wn~ c~. c o u i ~a ~o
positiv e ly i d e n t i f i e d  ~~ a tau— ..~..aon h~s ~~~~~ o~~~~r v~~.
f o r  the first ti:.1c in a cosmic—ray imuuceci nucio..r ~isinte—g r a t i o n. The event  was found and ana lya~~d by b.’s . ~~~.

Ceccarelli , N. Dallaporta , d. r-.lerlin , 0. Quarcni~ and G.T.
Zorn , of the physics department of the University of Padova,
Italy.

Dcscription of the Event

The complete track of the tau—me son, from the
point of pr oduction to the point of cecay, extended thr ough
two i l f ord 0—5 p h o t o g r a p h i c  emu l s i on s , each i200 mic rons
thich (with e m u l s i on s  f a c i n g  each ot h e r ) ,  ~nich were ex-
posed at an altitude of 90,000 ft. for 5j- hour s at a geo—
ma;ne tic latitude of 4Q0 North. A star was found in the
f i r s t  emu l s i o n , A, produced by a p r i m ary  whose energy  was
e s t im a t e d  to  be at  least 30 2ev. The s ta r  I t s e l f  nad nine
m i n imum tracks ( one of which  may be a t t r i b u t e d  t o  the pri-
mary p a r t i c l e , the other e i g h t  are e m i t t e d  in the f orward
direction), three black tracks, and one grey t r a c k  which
was due to the tau—meson. The tau—meson ~:OS observed to
be ejected in a backward direction , forming an angle of
53~ with the pr imary. After its pr oduction in p late A,
and after having traversed 7100 microns of emulsions , it
came to rest in plate B after traveling 1300 microns , and

• underwent a characteristic co—planar decay into three charged
par t i c l e s.

The correlation between the heavy meson leaving
plate A and the definitely identified tau—meson entering
plate  B was e s t ab l i shed  by f i x i n g  the relative position s of
pla tesA and B thr ough noting in each the positon of traver-
sing heavy primary nuclei of the cosmic radiation . The two
tracks were found to correlate exac tly. Furthermor e, one
of the l i g h t  p a r t i c l e s  (p resumably  a Ir—m e s on ) pr oduced in
the decay in p l a t e  B , entered pla te  A. here again  the cor —
re l a t ion  was found to  be excellent.

Mass Measurements

The mass of the heavy meson in p l a tcA, de te rmined
over its 7100 micr ons of track length from grain density—
scattering measurements , was found to be 990 + 150 e lec t r on
masses . In plate B the sca t t e r ing—r an ge meth t d , used on
the last 1800 microns of track, yielded a mass value of
690 ~ 270 m~. With the correlation confirmed , one may assume
that. the track in B is a con t inua t ion  of the track in A and

_______________________________



thu~ d c t c i ’~~~ne th e  ;~~ss by ~,;~;a t re: ~~a t . ~ en the c~ :..~ ia te
track of  both  : . : u l t ip l e  scat ri f —r~ n l .. and ~~~~~ Ger .sity—
range. The resultan t. mean of thc .~e two r~casure:~- .nt s i&

955 + lC’.J :.i . A r~orc precise ue~ crm~n:~tion o: tne mass
ra~y i~e ~. ue~~f r om the char ..~c t er  is t cs of the decay. Its —

th r e e — p a r t i c l e  n a t ur e  is  i n d i c a t e d  by the  co—plan:.:’ity of
the  seco ndary  t r acks , wh ich  Is observed  to he within 2 0.
As suming these three secondaries to be ~—me sons , together
with a va lue of 75 ? 

~ idev for the Q of the reaction , the
res u l t a n t mass  of t~ c tau—mc son is found to be 975 ~ 12 

C

m , wn i ~~ i s  in  ~ocd re c :~;;r1 t w i t h  ~he mass value s deter—
m?ned from the tau—m eson t r a c k  i t s e l f ,

SignifIcance

This finding is the first defin ite piece of
evidence for the cirec t pr oouct-~cr. of tau—me sor., ~t
has been positive ’y ident iiie c by means of ss cnar actcr—
istic decay; the sign of its charge , no’.;ever , is not known
(as indeed the sign of all tau—me sons c erv.. d so far is
unknown). it is of i n t e r e s t  to not e tha t the tau—mcson was t
pr oduced in an i n t e r a c t i o n  of the p r i m a r y  p a r t i c l e  ( p r e —  5

s wnab ly  a p r o t o n) ,  not w i t h  another  p ro ton , but  w i th a
heavier nucleus in the emulsion. Easee or. the few tau—
meson decays found so far , the guess has been hazarded
tha t they a re  only produced in p r o t o n — 7 r oton c o l L i s i o n s ;
t~~is seems not  to be the case, i t s h o u l d  be n o t e d , h owever ,
t h a t  th e f i n d i n g s , p a r t i c u l a r ly th o se  of  the Imperial Col—
lege ;r oup, tha t tau— me son s are ej e c t e d  in a backward direc-
tion holds true in this case , This may, however , be pur ely t .

an effect of the probability of cecay, and hence efficiency
of detection , since a meson emitte d in the backward  direc-
t i o n  in the laboratory system may be expected to have a
much lower energy and therefore come to rest guickly. A
d e t a i l e d  ana lysis  of the event w i l l  be publ i she d in I i  Nu ovo
Clmento.

C:

Ci-ARCED UN S TAELE PARTICLE CF ~AS S }~~AViER ThAN P~ C TCN
t~—

~~~ At a Roya l Soc ie ty  D i s c u s s i o n  :.:eeting in London
(29 January 1953) on V—particles and heavy mesons, Dr. R.
Levi—Setti of the University of :~i lan reported an Interest— 1:
in g ob servat ion , made I n a 0—5 nuclear emulsion 400 microns
t h i ck , which  was exposed to cosmic  r ays at  h igh  a l t i t u d e .
The plates were exposed w i t h o u t  s u r r o u n d i ng  m a t e r i a l .  ~~~i
unassociated particle was obscrvco coming to rest arid de—
caying ;  it s  track length  was 11 m... I t s  mass as de te rmine d
by the sca t tering—range method was found to be about 2300
me. The track could be traced back into a facir.g ~ ia te  h~
where 5 more mil lime ters of track length were observed.

~~~~~~~



: Iv i d I r . g  ti e total t r a ck  1en~, t h  o f  I d  ,.. : , ,  1~~t o  ~ ~~::.

t i  ens , ~~~~ v~. lue s oe ~wecf l  2 100 to ~~~d ~~~~ u~~t~~i r . ; a  in
the  i n d e p e n d e n t  sec t  I en s .  The ocs t  m e a n  ve1~~e ’ ..

~ Z i O .  N o t muc h can c ~o i d  a n ou t  th e  s e c o nd n r i  pa rti cle
since i t s  t r a c k  len  t h  w~.s very shor t , on l y l20~;
i o n i z a t i o n  was near m i n i m u m .

This  r e p r e s e n t s  the only exam ~~le so f ar uf  an
event of this mass va lue. No i n t e r p r e t a t i o n  c~ n he  ;m~oe
s~ yet u~ t 1 i more examples have been collacteci . i t  is

~~~~~~~ to  r~~i a t e  t:~~s to  an event  su g g e . ~ ~eC .~yPas aden a  g roup ,  namely V+ .> p-~-~°; however 1 t~ne
se c o n d a r y  i n  L e v i — S e t t i ’ s example  cannot  be a p r ot o n  for
reasons of ener gy balance.

!NFRAP~E’ ~ iSPER S i ON CF L I O f ~~~
Dr . ~~~~ Ja ffe, ~iead of the Optics Division of

the ,*eizm ann institute in Rehovoth, Israel , has recently
aev e loped  s ome r e f i n e d  raethoa ~ f or m e a s u r i n g  the  c l l sp e r —
zion of l i q u i d s  i n  the i n f r a re d  r e g ion  wi th  hi~ infrarec
in t e r f c r e nc e  spec t romete r .  The principle of operation of
this instrument has been described by him ir, Nature 168,
~3l ~. l95l) .

These developments are li~<e ly to be OI gr e a t
in s o r t an ce  in  the f i e l d  of c h e m i c a l  p h y s i c s.  Py m e a s u r i n g
th e abso lu te  i n t e n s i t I e s  of absorption bancis In the infra—
r o e  spe c t r um , I t  is po s s i b le  to C om pu t e  o~ci11ator strengths
and t r a n s i t i o n  p r o b a b i l i t I e s  and t h e r e b y  the i n a u c e d  e e c t r i c
nm:.ents of molecules and the effective charge on the constitu-
ent  atoms , Sin~~ it is very difficuit to determin~i absolute
;nter .sities of infrared absorpt i on oands experimentally, Dr.
~a f f e  has ins tead  been m e a s u r i n g  the o p t i c a l  d i s p e r s i o n  in
the infrared , which can be determine d very accurately sinc e
caly rela tive intensities are involved . It provises irifor—
nation which is to a large extent equivalent to that ob—
tam ed fr om absolute intensity measurements.

— Older measurements on the infrared dispers ion of
liquids have been carried out by the technique of prism
refractometry using a hollow prism fil led with the sped —
non, but due to the long optical path thr ough such a prism ,
t h e  above pr ocedure is not suitable for the case of strong ly
absorbing materials .

The me thod now being used by Dr. Jaffe , based on
nis infrared interference spectrometer , u5es a Fabry—Perot
interferometer wi th a thin liquid sample between i t s  plates ,

I
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w h i ch  ~r~; Co~.t o d  w i t h  eVa~~ O~~~~t e a  I~eyer of 4liv ..~: ~~~~~~~
thick . The ~n t er e.’e~,.~— t - .;r is  C.’C~~O C C  ~~~~~~~

r k i n — i ~ limn’ ~ r ~s m o n e C a :’C.~ C ~~~~~~~~~ ~~.C r~~c e u gn~ source
i s  ~ st ~~b i  i . e~~d ca r b o n  ~rc c~~p a b i e  of s u p p L y i n g  about  20
times the a:.n~unt of i~~ hs o~

’ a g l o ~.ib._ r ~ ..n accuracy of
d. CG l ha~ bee n ~ch iev e d  by J a f f e  in his measurements of the
re fractive index,

~ne m~ tn oa vJr ~i C .~ i s  emp~~eyeci  t o  o b t ain  tne  di s—
pe r s i~~n cu rve  c o n s iS~~s of :~eas~a’ :ng a c c u r a te l y  tfle p o s i t i o n

~f ~‘r: a I ~~~~~~ on CI ~~~~~~~ v~ i e n p t h ~~~. T h is  I s
~.one by v~~r y i n g  tao s e t t i n g  of t :-.~. m c noc n r o m e t~~r and r e c o r d —
in 0 Its ont ut. The fri .~ ,c. p~ t~ e:’n i5 pi’cduced according to
the rei~~tion ant = ~~~~~~~ ‘.at~ r o a tn~ r e f r ac t :ve  in dex  (a

o~ ,
~~), 

t t ao  se:a~r .-.t~~on o e t w e en  t ac  ~abry—Perot
p i C t e s , ~.ne :e the croci’  co t ao  i r~~nge .  ~ 1 it I s  constant,
th0 fringes w ill appear ciqu.a~~y spaccc. rioweve r, with ri
varying, their separations will become non—uniform . From
th e  f r i n g e  d i s p l ~ ce :ocnts i t  is therefore  poss ib le to deduce
the d i s p e r s i o n  curve .

The p r i n c i pa l ~ray in  which  t i i . s  t e c hn i q ue  can be
:~aprovc o is to increase tao sha ’pness c: the f r i n g e s ;  t r i is
re :uires the intcr ferome tcir coating to have a high reflec-
tion coefficicr .t, but more particu .ar ly, as small as pos—
s~~o 1e en u b s o r p t i o n .  The t e C h n i c a L  de v e l o p m e n t  wor k of Dr .
o~~ f~~e ’~~ g r o u p , is at p r e s e n t  c oncerned w I t h  Impr oving the
ch a r ~~~t e r i st i c s  of the silver coating . .Sincc It Is known

the :,.~~i’e unif orm the cca~ ing is , the iciss absorption
i s  c~.ue~~e by i t ;  J a f f e ’ s group i s  i n v e s t i g a t i n g  var i ous
evup~ :ati or. aitd sputtering technique s for impr oving the
uni form it y of thin (50 to b OA ) silve r coatings . For th is
:~u:~.osc th ey  have bee r. c o a t in g  collodion films which they
car .  e x a m ir . e  and p h o t o g rap h  under an electron microscope.
he , a r e s t u dy i n g  the c l u s t e ri n g  or d r o p l e t  e f f e c t s  which

occur in coating, as a function of speed of coating, and
~.re also i nvestigating the effect of residua l gas pressure
in the coating chamber.

Their technique, however , is  sufficiently well
aeveboped already, to allow them to Initiat e a program of
;r~ asurements on a series of organic liquids in the frequency
re gion of the  C—H stretching vibration . They are now calcu-
la tin g value s of the effectIve charges for this vibration on
the  carbon and hydrogen atoms in or der to gain more informa-
tion on the electrostatic natur e of the bond.
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~CYIJd ~ Cd ,  i f Y ~’b

~~~ 
t I ,1 )e s  of o l o c u t e r  c o .~’~ I~~~-~s ~‘.e’i c r e c e n tly

b e t a  inv ~~st ~~ :at .ea  I n  t ao r e s~~ .rer .  -~~or~.t o r i e ~ o: ~ oya l
:~~~oh—shc i I, ,c;~,te:’ca:t. ~~~~~~~ wo~~ , ca~’r~~~. ou~ ~y ~rs. Ci.
S~o h u i t , J. n .  va r. oc r  W l s , J .  ,~e cK o r , sac tno~ r c oh e n —
or5ters , de~ 1t almos t exclusiv ely with the two types of

~;c~~ cn l ~~r com -~1e xcs be s t  d en o t e d  as t~ e l e c t r o s t a t i c  c om—
pl exes ” end ~.s “acid—b ase complexes

0. The work on the
acid— oasc c omplexes is 5ctive ly in  p r o g r e s s  while that on
the e i e c t r c s t~~t i c  c om p l e x e s  has l a r g e l y  been c om p l e t e d .

i~ l e c tr o s t a t  ~c C omp lex e s

The technic-uc used in t h e  investi gation of the
el ectro static complexes consists of the determination of
the change of the sol’s b ih ity of picric acid in n—heptane
as ~ function of cifferent ar omatic tMrd comp onents. The
stab il ity of the  c om p l e x e s  forme d betwe en p i c r i c  acid and
the aromatIc substances is measured by the equilibrium
e ons t~ r.t

K

? .o t t ~~n ; t r.e free—ener gy change  of ~.he comp~ e x — f o r m i n g
r e . ~ct .~~n , ~~~F , as ob t a i n e e  f r o m  t~~e s o l u b i l i t y  measu re—
meats , ~~,eLast the resonance energy of the aromatic par~ —

a , o~~u straight line is obtained for the complexes
n~~h .t .a l e r .e , f l u o r e n e , e . . r’ .r s c n e , . nt h r a c e n e , and

p hea~ n t n re:.e. The r e s u l  t -~ f or  t a c  b er .zene  and for  the
s~ pn eny l  c u . p l~ xes ire  s omewna t  d i v e r g en t .

i n  t ae  v i ew  ol t he  ,~m s t er d e r : .  w or x o r s  the forma —
of th e se  c omplexes  ir .voives an e l e c t r o n  s h i f t  f r om

th e  a r o m a t i c  hy d r o car .~on t o  :s i c r i c  a c i d , i . e . ,  involve s
the i cr.~ zation potential of the  a r o m a t i c  ( c f . ~.icC o nn e l l ,
:- ia : , ,  and P l a t t , J. Them. P hys . 2 1 , 66 (1953)); thus the
~> h e r . a n t h r en e  c ornple x is  more s t a b l e  than the an th racene
:ompl e x , a l t h o u g h  p h e n a n t h ren e  is less ba s ic  than an th ra—
cene.

Ac id—f~ase Complexes

The work on a c i d — b a s e  c omplex es  c on s i st s  of an
extens ive investl 0ition of the reaction

HF + Ar ‘

~
‘ !Ar~~ +F—

1—
__:~~~~~~

‘

~~ 
:- 

- ~i::~’:~i 
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cx :)C~’i~.;C~~t _ 1  and  ;..~~th e : .~ t L c a  1 t e ch ; .  ue~. m s c d  a r t .
s i . .’.~~h~r t o  th o se  of I~~ woo s .~. ic e  t . .o bss city of
h’~cr o e a r b c r . s In  s t r o n g  S U ~~1 Ur I C  ac~ e (ci . ~~S, ~bsZ, p.

ld l ) ; d i s t r~~h u t : o c o e t i i C _ e ; ’.t :m-asure...~oto ~‘a v ..rioas
sr cmi t i c  sub s t.. f lce~ ~ ct w o o n  n — h e ta : .c  ~ ou ~. ‘ ‘s: o~~
a re  usCe to der lye information a b o u t  t a~.. ~ cu i  i i br  j u n  con—
~~~~~~~ of Intere st. A l t h o u g h th~ u se of ur .i’.ycI rcus  hF en—
t a i ls  e x p e r i m e n t a l  d i f f i c u l t ie s , I. t bus  th e  u d v e n t a ~~c t h at
ny seeIng ~h 3 or h~ r respectivc~ y, tao proton activ ity can
CC ‘.“sr ies over a range ci iU9 , t ous :m_ ni n g ~t pouslo~e to
5tu ~o.’ ~~ ‘e c i’ y wioc V a r i c l y  c.~ bye:’ o c a : ’ J t a s.  ~ ~r e su ~ t it  nay oe n e nt ~~oned t r . c t  t o e  p a r t~~t~~on cce: ;c~~cnt
of an t h r a c e ne  be tween HF and h ep t a n . ’ i s  a b o u t  20 , w h i l e
tha t  of p h e n a n t h r a c e n e  is  abou t  l 0 ° .

The i n t e r p r e t a t i o n  of t he  r e s u l t s  ob t a i n e d  in
~-osste r d a m  d i l i e r s  s omewn a t  i r o n  tn a t g :ven sy u o i d  ( b c .
~~~~~ who c o r r el a t ec  tne fo:ns t~~on cI toa a r o m a t i c  c a t i o n
w i t h  the f r e e  va lence  number of the  ar om a t I c  s y s t e m  as
o b t a i ned by m o l e c u l a r  o r b i t a l  c e lcu 1 at ~~ons . t is suggested
t h u t  in a d d i t i o n  to  the l o c a l i z a t i o n  ea cr gy  the IonIzation
p o t e n t i a l  of the  ar omat ic  sys tem w i l l  a g a i n  have t o  be
taken  i n t o  accoun t .  in  a m i c r o s c o p i c  sensa  the  m e c h a n i s m
envisaged is that a rr—e~ ectron i s  r emove a  f r o m  the  a r o mat i c
s y s t e m  anc r e a c t s  w i t h  t he  p r o t o n  t o  g i v e  a h y a r o gen  a t o m .
T h i s  i s  f o l l o w e d  by the  a d d i t i o n  of th e  h y d r o g e n  a t o m  t o
the  p r e v i o u s ly c r e at e d  a r o m a t i c  c a t i o n  t o  p r o v i d e  the re-
quired product. Whil e molecul ar orbital ccicul~ tions on
such hypothetical posit ive ly—charged aromatIc radicals are
not yet available , their free v a l e n c e  r .umb~~rs  may not  be
t o o  d i f f e r e n t  f r o m  the c o r r e s p o r . d~ ng u n c h ar g e d  m o l e c u l e s .
The p r e l i m i n a r y  c o r r e l a t i o n  ach i eve~ by t h e  ~ m st er d a m  workers
c o n s i s t s  of p l o t t i n g  the  l o g a r i t h m  of the  e q u i l i b r i u m  c on-
s t a n t  of c omplex  f o r m a t i o n  versus  a s u I t a b l y — w e i g h t e d  a v e r a g e
of the ioni zatIon potential and the f r e e  va,lence number of
the aromatic partner . A reasonably straight line emerges
over a range in log K of 13 units.

DEF cR~AT zc : ; AND CLEAVAGE CF Z I b  s:::3L~ C~~’~’S TALS

~ r . P.L. P r a t t  and r .  S .F . ?u g h  (AE RE , :-~~rw e1l )
have e x t e n d e d  t h e i r  p rev ious  wor k on twin r ; i r. ; sac k i n k i n g
on the c l eavage  faces  of sir ~~le c r y s t al s  of pu re  z in c  ~J .
ins t .  lw~e t al s  cC , 653 , ( 19 5 1— 5 2 ) )  by mak ing  o b s e r v a t i o n s
wit h an opaque stop microscope of the d ef s r ; ; ; a t  ion m_rklngs
proauced our~ng stra~n~ng. ~~; ..~ s see n oo~ e rv ca  t ba t  tr.e
crystallographic plane of cleav~~;~ is determinco by the
s t r u c t u r e , and tha t the  cracks propa ~ ate  mor e r e a d i l y  in  the
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c1o~~~— p~~Ck0~~, s l i~ d i r e c t i o r n ~. C t : u c t L :’ .l  i n e e r f ec t ; o n s
such as twtns , mo~ aI c  b ou n d s : i e s , or ~~~~~ i t i c~ ~n oece  or
a l te r the  c l e av a g e  pr ocess .

T~’ in i ~ were  O o s c rve~. ~o ; uC~~e a t o  ~ad g r o .~ i-~.p~~c~~y
unt il the s:..ill C~~~L) i1CU st i - e s s  ‘-.~~s r c l~~x~~e. £ . . C  r 5t e  si
c;r o~’th , in itially rap id ~ nc; sccc.~ p a o i o c i  sy . .u. . io~~c c~~~cks ,
was su b s e q ue nt  by do t c r m i o e c  a:! toe i - a t e  of s t r e t n ~ ng ~nu
tw ins could be made to grow slowly withou t clicks . Further
i t  ~;as f o un d  tha t the b o u n d a r y  of a kink oei’all~~1 to a twin
moved t o  i - C I I C V C  the shear stress p:ccuc~~ci as the twin be-
came t h i c~ce i’ . The movemc’nt  a: t a~. ~ ino  p _ o n e  was :r. ~
d i r e c t i o n  p c rp c n d t c u i c r  t o  ;n~ s~~~p c . i’ec t on.

The i n ve s t i g a t o r s hev~ d o a t i f i ~.d t h i - o c  d i s t i n c t
t pes of  c e f o r n a t i o n  ;oar - b n g .  to .~ b~~~a l  pi ...o~. o oi’n . t o
tw in  t r accs .  ~ne f i r s t  0: t n e sc , art end ~ c c o n n o c at i o a  .-‘n a~~,
is a sharp d oubbe k in k  w h i c h  fo rm s  a t  the  ~nc of a t w i n  t i p
to r e l i e ve  t h e  b u c k l i ng  s t re s s .  The s e c o r t d  ty -~e eor.s s ta  of
a ser les of c lose  by spaced p a r c i  Id cm ; :k ings  wh i c h  ~~~~~~~~
du r i n g  d e f o rm a t i o n . These m a - k i n g s  e~~v o l o p  in  t h a t  ~~~~~
d i r e c t io n  mos t near by p e rp c nd i~~u l a r  so tb. .. a .~o a i n g  ax :s ,
coo are thought to be second or der k inks  for : :ed by s l i p  on
the  basal  p l ane .  The t h i r d  type of m a r k i n g  c o n s i st s  of
lon g na r row r i d g e s  in a c o r r o g at e d  m a n n e r  w h I c h  a r e  aasoc i~~—
ted with the cleavage and possibly pr od uced by the applied
b e n d i n g  s t r e s se s  in the c l eaved  p o r t i o n  of the crystal
immediately after crack prop agatioe~.

~~ EFF EC T OF VITP :;.IN P. ON CUL~~JR EE CF C:-kh :K ECTO~~R~

Sir Edward hlcilanby, G.B.E., K.C.3., formerly
secre tary  of the ~..ed~ cal Research Ccunc~~l and an inter-
nationa l authority on problems of nutrition and gr owth,
is conducting an Interesting series of experiments doaling
w i t h  the  e f f e c t s  of vi tamin A on th e  deve l opment of embryo
t i s su e  in c u l t u r e s .  Ec t oderm of seven—day old c h i c k  embryos
if c u l t u r e d  in a medium of ch ick  serum , can be expected to
pursue  a norma l c ourse of deve lopment Into typIcal stratified
squamous e p i t h e i iu z n . If , h owe ver , v i t a m i n  A is  added t o  the
culture medium , the germina l layer of e p i t h e l i u m  b e g I n s  t o
prod uc e r e s p i r a t o r y  mucous membrane . The s u p e r f i c i a l  layers
of squa mous e p i t h e l i u m  are sb oughe d off l e a v i n g  a c i l i a t e d ,
muc ous—secreting, columnar cpithc iium in Its place . i f  now
f res h c u l t u r e  m e d ;u m  w i t h o u t  add ~ s v~ s~.m i n  A is  ~u p p l i cd ,
toe r e i s  a reversa l  of tho pet 5a.n’r., ~~Ou the respirator y
e p i t h e l i u m  is  r ep laced  w i t h  squ~...~ous e p i t h e l i um . .-. l t nou~jhthe  mode of action of the vitar:,ja. A canrtot be explained at
this time , the implicati ons of it s t r an s m u t a t i o n  pr o p e r ti e sç are nonetheless of major importencc.
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is’A. c. :. -: i~h - ’. TES T FC.~ L~~?.V~ ’~

i. - . h.F. th~rt i~~c:’ the 
j~~ 5rt~~~~L at’ ..o~~t

, n i v c r s i t y  C o l l e :e , Ca: n .I’ , k..s ..,.v i s ;~. ~~. :... _~ as f.~: aett~~’
~~~~~~~~~~~~~~~~~~~~~~~~ t~~L. :~.‘ C S C O C C  o ~~~ . s . .. :,. ..:s... ’ . .  ~~~~~
th : e e  ‘ .~~~n p a i n t s  :.~ hi~~ ~~~~~~~~~~~ ~l) t : .~ se c t _ o n e  a r e

1’ . /
i .C . .  O., )5 ,  ....i .~~i ... ’,..e  ~~~~~~~ 0~ e ~~~~~~~~~~~~~~~~ .~~~ ~~~~~ ..~~~. _ . .~~. ~~~~~~~ .~~ ~_ _ (..

s u b s t r a t e  n : o t .~:’e u sc c  i s  t n~~t i - e C e .~....Oe~~C t o
:.:c~~~ce1 R e s ea r c h , V o l u m e  4, ScotIa:. 1, C . 3 :..u ”~~ go c  ~~~~~~~~~~~~~

b o ok  P u h l i s . . o r s , In c ., C h i ca g o , bg~~ t ;h ic . .  n o l a e ...s T . i es~~
-10 ~ne a 0.05 per C e n t  baz’a t s l  b~~:f . . i -. n o n  th e
ar c not eopsraItn: zee , a v~..ry m ao.. .t.-co ’ e p.’ec.a.ts:e i S

e b t a i n o s a t  the  s I t e s  of ~~ p a e e  ~c t I v ~~t y,  .~:‘ ‘ a k ~~r ~~ t~~s
of 1 ip a s e  a c t i v i t y ,  n ot  de:~ooa t~’at .. .d Ia s t c t l  ~ns
i~~ O I 5 O U  bci ore  ~a cu e a t l c n , ar e  e : t e n  :‘Cv~~~. e C . ~t t e i -  a cu —
b a t  i on  t he  c a r a f f i n  s e c t i on s  ~-r ~ ee~~l t  w I t h  in  t he  n o r m a l
w~ y. ~~ As rec o:am e rt ced oy ( j m . o r t , ny ot  cc avo~~cod
as a clearin g agent or as a sc:ver. iCi - sac m o u o t : r . g  m a c I - a m.

ne so ot :  arts a r c  t a4:cn as r a p : d lv  as p o e s t e i c  t a r ougn  C s c s n Q—
t o g  grades a: a.~~con ol  t o  t e t r a c n ~ o : o et n y_ e n ~~, ta co  ta r ough
c o s cer t o t o g  g r a c e s  o; al c o rio l  ~o w 4 t . .r .  .-r o m  u ’cter t ocy  ar e
m a u o t c d  In  g l y cer i n e  g e l l y .  (3~ S ans o~ toe s cc t :o ns a: each
se r i e s  s h o u l d  se i n c u b a t e d  for  p e r i o d s u~ t o  ‘id h o u r s  so
t h a t  the  l i k e l i h o o d  of m i s s in g  sites of weak enzyme activit y
i s  les sened .  The l ip a s e  a p p e a r s  as a g o l d e n  brown p r e c i p i -
t a t e , o c c u r r i ng  in  c y t o p l a s m  cu t  r i eVe i-  ~o rt u c l c i , and w i t h
few exceptions is not seen in e x t r a ce l i u l a r  s i t e s .

AN TI COA:~b1AhT gTh~RA PY AS AN AID TO 0-i E REC AN A L IZAT I ON CF
XPER I dEN T A L ’~ m: ok1~cs~~ AR?~ R 1ES

D r .  He len  Pay l lng  W r i g h t  of the  Ob s te  t i - i c  ~ . . i t
of Un i v e r s i t y  C o l l e g e  }-lospi t~~l k e d i c a l  School , Lono on . has
e x t e n d e d  her p rev ious  work on the  r e c a n s l i z a t i o n  of C~~~Ci- i~m e n t a l l y  th r ombosed ve ins  to  the p r o b l e m  of e x p e r i m e n t a l l y
thrombosed arteries.

Toe t h r omb i were  p r o d u c e d  sy i n g e c t i n q  t o r o r a c t i - .
s o l u t t o n  ( 1000 un i t s/ cc )  in t o  c~~ampec e . s ct i o ns c: the fenoral
or t e r i e s  of r a b b i t s .  The i nj e c t e d  s u b s tan c e  wa s  r e t a i n e d  in
toe vessels for ten minutes b e f o r e  r e m o v in g  th e  c i 5 m p s .  The
r a sb i t s  were divIded into two groups ; one g r o u p  r ece :v c d  no
fu r t h e r t r e a t m e n t , and the second r e c e i v e d a d a i l y  cose of
300 mg/k g body w e i g h t  of “Tr omexan ” (a d i c o u m a r i r t  comp ound) .
Test for r e c a n a l i z a t i o n  was by ph i eb o g rap h y  us1r.~,, d i o d onc
as the contrast medium .
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:~r .  F .k . :: . : .ab_ . rr u , i.. :cta.’c r i n  :.:eta~~~u :~./ ._ t
the U r i i v cr s  i t y  of h i r a . inj h n n , h .~ ~~:~~u~~ t c~~ the Co--jr .n
Phy s ics  ~ t t h e Un i v cr s lt y  of ‘~~: tto~t c r s~’~~nd , J o . r.e~~..ui’~
ih~ appo~ n t m o r t t  C o . . . . . i iO ot ~o ~ U . .e , iC’bt.

C:’. K er i m  Er : r a , Cbai r : . , nr~ of t h e  h e p a r t n o n t  of
:.:at~te:..atics , Ln:vcrslty O ~~~~~~~~~~ o t c O  an toe  e~~ t :. C t
December 1952. Partic :pt.nts in sh. .si~~h t h  In t er n . . o t io n a
Congress on Theoretical end A~.p1 i cc1 b l ec o a nic s  ~.-~u 5u s t  i~~~2~
will remember Dr. Erim for n:s activ~ ties in the org~n~ z:ng
of the Congress.
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