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~~~~ CN DIs~~~lPUTiONS :N Ic~N:c CRYSTALS

Pro fe s so r  ~~. Vlitte (D arms t a d t )  has determine d
• e l e c t ron  d i s t r i b ut i o n s  in ~ aCi anc Li? by r ioan~ of a

Four ie r  analys is  of X—ray  d f f r ac ~~ion in ten~~it i~~s from
a lar ge number of crys  i l o~~’~~phic p lanes  in sin ~~1ccrys tals  of these co:~poun~ s. If each crys i lo phic
plane , (h~1), ffrac ;e X— :’ays with a e~~~~~in  i n n ~ l ty,
I F(h~ l)~

2 
, then as is w c l  :~-~ow~~ the c~.cct:’on density

• at a point (x, y, z )  in the un~~ co i l  is ~~vcn by

• , ‘c’ ~~~~~~~ •~ ‘;-:—

p~’x~~,z~.)= 
~L/_ LI ~~ 

ao~ ~~~ J~x ÷ .~~ + z ,

~~ Is the a t ti c e  rar ametcr . do r a d i a t i o n  was
used in tao s tu~ y, acvunt aC~ c_ sacrt
wave len~~ta r..c~ at i  or. oo t.n- t a~~~ows ~. ~~~~~ numbero rc: ec~~~ons . .ao X r~~~:a~. .oa  ::‘on a .•.o tar~ ot  was
fir st :•‘.cnocar omat~ zed by re : lect:o : .  : r c m  a c~’yo ta1
( s in g l e  r e  cct cn 1, and ta~~. rac ;o o ~ro:~ the
ionI c  c ry s t a l  under stucy .  :~ ..~~~~~~ :~•t s measured  the dif-
fracted intensity from about 100 cr2,rotaiL o~:aphic planes

~
r. eac h crys ta~ ay moans c_ an ~oa sa t :on  caamber.  .~~ec omputa tion  of the electr on c e n s i ty  was c a r r ie d  out on ly

for  p o i n t s  (x , y, 0) in crysia l  p lanes ccnta ln in 3  the
een;~ rs of grav i ty of ~ho I cn_ ; even ~o the pr ocedure

21.1
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~~ ~~~:•1 ~~~~ ~: ~~:e :;~v~:s ~.i ~~~~~ ..J i ~•.v ~.hnt
acd~~~~ o a ior ~~do ~s a n~~~.~ 1y j~~n~ C c ry s t a l  - : i th a r e g i o n
0. 5O.’u :~n’~~o ~1ans . ~~~~‘ t\ ;ee•~ t . . ,  ~~~~~~~ un~.
i ons . 1’hc d en s i t y c~ at e u ~’s i n p lane  oe~.tC i n in ~ the
centers of ~rav i ty of  the i ons arc s ewn in ~~~~ la ;

to i~ cc ~.ho electr ons n ~ l ~on ~~~ s aerically
s’~.mm trie. iae r e su l t s  for  ~~~~~ _‘luc r i e c  show tha t
this CCm) OUn d is a l so  h i  h ly  ionic , ci thoujh the m ini—
man o~utr~~e aens i ty sotV.een  .on~; ~s asou t O~ 2 elec tr ons
p r A’~. ~ac de ns~~tp- c o nt o ur s  b r  ta~ s c r y s t a l  are
sh own ~n r~~, . is . ~ao dcns .ty  e i st r ~ su t i o n  in

a ~ 3 c/~c/A3

F
~.ZC I~c/A

~ ) 5O4’~~’~ CL1~’i.-’o (~) L iR~a~~w P/u~vid~
F i g .  1. Charge  liens i ty Contour s in ~~ o I o n i c  Crys t al s

( I n  a p ane c o r .t a in i n~ centers
of ~r ev i ty  of the i ons )

s aws pr a c t i c~.1~ y r~o ham opo la r  b i n ~~in ~~; thus the r e—
S C . s O 1 O a ~~r O O  W ~ac caicul at~ on OX ~win~ and Sei tz
~~ hp-s . Rev. :0 , 760 ( . ~.S36 ) ) .

~ re v i e w  o~ tao so~~ a s ta te ~hys~ cs research
:~r o : ram at t~~e ~e c h n i c a i  ~at i v e r s it y ,  Darm s tadt , is
given in ~echniea 1  ?..eport C’J~L—109— 53 .
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f-.:~~ i n f o r:a . i h~ r . ti c ~~~~ J~~~. f e : enc o on
S c t r e c~~~ , ~~~~. . ~~~~ 1.~ ~~~~~~~~~~~ 

— o
va l~~ .. sarvov ti... •.c~~~v_ t i e_ .  ~~~~~ ~~~va.’i o a s  ~ia:c • ..a 5 )OC ’ L~~C~~~’ ~~~~~~~~~~~~~~ C~vcr one

ita :tar m )a r o w e r e  :e~~en t ~.: , I n c  :~.lnfl v i r  ~~~~~~~~~ C l i
b:’ .ache s of s?~~c t : ’CscC~)y. ‘

.
‘..e :.~. c t i n g  was ):‘ eos:: . . n u a t_y

e:- )e ’ in e n t a  , wi of  ~:.c ~a ) e rs  ~ ei o  t ed to i n f r a —
r oe a: tr~.v: c c c .  •; )CCt r  osc C ‘ . ~r e i  :mma. ry  ~~~~~ or
t a s  m a o c c a ; a-arc ;aau c a :  tao rovccas  one a; ~~~~~ two
:°~~ C.fO ~c: . .scc. ~, _ ‘

~~~ 
;~~l; ); cc appear s i .:ccy

tact  .aoso :•m ctcc :s  occome re pa~~~r ~~~m nia..

cc ~.cc o~ean sc oat:: c scene . ~ac
:y r o s p o n s  ~s:e : or tao succ~ ss cc ~acsc :aoeccaC S

are h . \ [. ?hom soa ( Oxf o rd) ,  3. Lecont e ( P a r i s ) ,  and
2~. , ~.ecae (~~r e~~bu:’~~j .

T e ch n i c a l  hepor  ~ ~::h L— :O7 —53 , samma :’ i c i n G  some
e: ~ae p ape r s , i s  aye :  ~~s l e  _ r c m  ccc c . a :ca~ ~ u~~l i —
cat ~~cns u :: ~ce , ~ oee i~.u , cc:  ccc o: £.ava~ .~~sea r ca ,

• a s a :n.~ t on  Zs , ~~~~. ~~~. t i s  p : a n n e e  to puslish snor t
• ( :~r e n c a )  vors~~cns a: a l l  tao p a p e r s  pr e s en t e d , :n tac

3. de Phys . (Paris).

S s cc tr o s c c p v  a t  ~:i~~it i s u r e s

“ - ‘  -‘ -‘ - ~‘Th’•’-.- ‘ a. -,-
a ~~~~~~ ~n i.~~ . . u.. ~~~~~~~~ 1.~ .

• a sso r pt :cr .  spectra Ci ~ascs a; a~~a pressures were o:s—
cusses sy wo:’.:ors :rom ~n rdam , ~orcnto and ~ar~~s.

aa ron :  or t , n u:ver ane ~ aoe cc o~ s~:y ~-.ms t o r c a m ~ c c s~ rved
the p r e s s u r e— i n d u c e d  in f r a r e d  a b s o rp t I o n  sp e c tr um  of
c ar b o n  d :ox :dc  in tao r o c i o n  0: 700 — 7o.~~ c m -  a;
p r e s su r e s  a:) to  125 a t m c sp n e r e s  and :cmpccctarcs  up to

~~~~~~ P. numb er  of new abs o rp t i on  banu s  wer e  obs erved;
those w o r e  i ce at i . .’ i o J  and saic.  to f . . li  i n t o  two ; roups ,
one ccr i ’ o sp a :a i . n ;  to  tac  a c cow e e  ver~.r w~cca t r a n s  .t : o n s
a: t ac u a p e r t a r s e  , . . o cccu_ e , tao o:.te r :~o~~:~~ tao : c r —
a : t o e n  t r a . . s : t t o n s  tc ;:va too  ~y tao :;ress~~’c — _ a e u Cc o
sertar .:atlons cf. .Oh , - ~~~ s O j ) .  Pr oi’essor

L. ‘.~‘e l s h  ( To:’ o n ;o )  cas t cons~~h;r~~ale  don :) ; on the
val~ cc ty O_ ~~~~~ P m s c c .’~ .an r c a u . .; s .  

~~~~~ :~ O~~ .;ec out
tac t ccm’son cc cxi~ e ~t cc :-~ 

:)r cssa:’es iS ~ n oxt . romeiy
Go od so l vent  oi’ o i l  ~ rw. cc..; L n  ..is ep:n.an most , I~ not
all , of the new baa~~ ~~~~~~~~~~~~~~~~~~~~~~ ..~.y be .ue ~o impa r i t l e s .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Pr ofes sor  Y~.~~ah  ~~~~~~~~~ h.h . ~~n r e Cu n :  :‘cc~~ ts
on 1n ’r a r e d  :.bso:’ot ~ on ssec : -a of ::‘~ :‘o-, ...i ~~;
up to  idOO at..:ospher~.s :. \~~~~0 :;nv~ . .. .  to e
a: s ome 1cO\: ~.c c ect s .  a. ne lon t .y n: :~n r a t e  o: cc—
c r e a s e  o~. the assa.’n loa CCu ~~_ :c~~en~ ~~~~:s ascr ibod to tao a in:  to vo:uaa.. a: t.t.. ;soacculLs •
Q branch a: the fundcmcata  .~ absorp;:on uneu:~~oes increas-
ing  s p i it t i f l g  w i t h  Inc reas ing  dens i ty of the per tu rb lng

The effect of hiGh— treosuro in e r t  ~as on the
r o t a ti o na l s tr uctur e  of the f u a d u m ~.mts l i 0 1  ban~.~ ~ cc
~ o tea fr om  tre  ~~ ‘~~~~~0~~~ r 0  cc’ a..~~, Vod~~~~~~ c~~l~..vt~~ )

- o t a t a . o~.~~ s .. ~-c ~~~~~~ 
..~ i... a. ~~~~~~~~~~~~~~~~~~~~ .. ~~.. on. ~.0 ..

h igher  dens i ty t i tan in n i l r c C- an ;  ~a a e d i t i o n , w i th  nl t r o—
a p r e s su i ’ e— i nd u cc d  Q branch app ears  near the cen ter

of the band whos e intens i ty incre ases  r a pie ly  w i t h  r . i t r o —
con p r e s s u r e .  fst unsuccessfu l  cca:’ca was ma de b r  a
co pc: ’abcc Q sranch ~n carson rscnox:cc.  .ac snape of the
pe r tu rbed  HC 1 band s s im i l a r  to tha t which has been ob-
serve d for  t his  mo lecu l e  in cer t a in  solvents .

Tha I r t  .mcIecn ~~ar m yers lea  nf

The dlo.octric abso:’ptlon of a number of amines
in dilute P~ujo so utions , and far s ome cc the pure
iiçuid state, was ciocussed by li- . :.h~;sc: Davies and
Dr. P.. -i. ?:1c .. •~-::~~‘y~ c y t . . ) .  ‘c c ir  exp er ime n ts covered
the f r ecuencv  ranca  O~ t o  10° cas .  n the case of t n —
e thy lamine  they a opa:’en;lp- oucc eocOd in ob serv ing  the
inversIon frecuency with th~ cacc’ac ;e ris c c c  r e la x a t i o n
time of O. cc.O~~ sec . .a~ dt~~cccti’:C ..a~s curve co—
served for this subs tanc e aces no ;  conf orm to the Debyc
r e l a t i o n s  fo r  d ip o l e  r e l a x at i on  but  the rosu ts f i t  very
w el l  the contour  deducee sy ~‘rsa .cccn : or a resonance as—
sorption . inves tI Oat I~ G the concentration dependenc e of
ta i s  resonance ascorpcccn  tao pr ocuc t 01 tao caar ac t cr—
istic time one tao concentrat on was :‘ounc to so constant;
t his  is a p p ar e n t l y  ana1o~~ous to t ao fac t ;:.a t in ammoni a
the pr oduc t a: tao pres sur e c.nc tao r e_ ax a t : o n  t ime of
the i nversion 15 a cons tan t  quar.t :s’r .  .-. cai ’:ous conse—
çuencc of ta~s anciogy :s tao :n~~ca;~ on tao ; only co:—
l i ccon s  between trietny1am~nc :ao~ec uccs can ac~ ivatc the
i nversion .
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goes a ; :uns for :::atlon .r oan • . — - .~~—0 .. ~ Ivc a hyth ’ogaa
~ o:’o x i d o  so lu t i on  of abou t  500 3 5 :rca~~th.  The pos s i—
s i c c ty  tau t an i somor : c  ~ orau a: nyca’ogea p c r ox i d~ ,
~~~~~~ :5 ccva..vee aas seen :‘.~psa ;uccy e:scusccd w: tn no
d ef i n i t e  c onc .usion s  b e i n g  :‘each .e. Pr ofessor
2~ 

~~~~ 
u : gu c r e  ( c a o s o c , Canoes )  .~~ s ob~~orveo sac ~n f ra—

roe osso:pt:ora. spcc~ rum ci taa g.~assy mater ad aria
repor ts a new band of med ium s tr e n g t h  at 1300 cm~~..
Using heavy water , she scce ad band hoc again been ob-
served, while cii other bands aridorgo an isotopic
shift. Thus, this ne~.i band is not duo to a hydrogen
v ib r a t i o n  and may wel l  correspond to the semi—polar  0—0
band involved i~ she hypothe t ical, isozaenlc hydrogen
per ox i de s t r uc ture .

~~n a i cs~r e t . w e n  R a d i o  Fre cusncv  Tr z.n s it i o n s  and
Rar .n.r. :~f f cc t

P r o f e s s o r  .~.. :~astjor (Paris) drew attention to
a s i c n u ii c an t  analogy betwocn :‘aeio f:ecj uency tran-
sitions invo:ving two ejuarim. sac tao a~~a~~.afl ecc ect. He
re:•ar:ca to LhO expcr;msnta: resuits of urasner  and
-.ug ncs (x~ays. .-~ov. cc, s9 6 (~~~s . .) )  wao osserve d tran-
s i t i o n s  setwesa tao eL ~~ct r i c— c j u a a r u p s l e  hyperfinc —
structur e levels of Rhb~~ by moans of she molecular—
beam clcc;ric—resonance ice thoc. They reported a tran-
sition produced by the simultaneous action of two
elcc tro—rsagnet:c quanta such tact tao sum, hV 1+h\)2 = m E .
~r o i c s s o r  ~~ s;:cr po :n;cd out tact  suc h a (.r~.ns i t~. on :s
fo rm a l ly a na l og o u s  to those w hi c h  in the o p t i c a l  spectra
give rise so tao ~ accn c_ i cc ;, ccci tau t this analogy may
be exp io l  toe so predict se~ ect:on rules and a~so rules
for polarizat :on pncnomono. icc suggestea that a search
for transitions :fl the radIo :rcc:uoncy range involving
differences setween qi~anta such ;raat hv~~hV2 =~~E WOU ld

be of interest.

A. ~~

_ _ _ _ _ _  -- -~~-- 
- —

~~~
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.~~~~. .  ~~.. U L ..~~ . .. ... . .  —

a peo~~r ::.~. e~ :~~~:hy a~~~~i t a
~hd° ccc. —~~3°C bI d r .  f~ ~~~~~~ ~Cr a z ) .

~.t.-Y C t o  ‘~~msr~ i:ac.~ are ~~~~~ ~ .- ‘C ce:3cn acnt ,
ncc. a nor  :~~;os ;n:.t ae..~... occccoa ~~~~~~~~ cue to  sac
jn ’ogress  Iv. .. b r e s h a g e  of ~he in te r n c c  1.1,r i : c gcn  b ond
ahe c i s ~‘orm ~~ Ihoes , how~ vcr , ~~~ r uc iub  Ia amounts  of
t:.~ ~~•a; ~~~

‘;;
~ 

acc-. - P c:ccu. cceso e t al  ~t are thtm at
- , ‘‘ , i r~ c 

L.~~.. .1 .. u..- ~5L.. 0.. ..~~~~. ~~~~ ~~~~. C ... 
~~
. ,

5 a ) )  who In I~ r ) r a t ~ d i n i rar c c ar~d u l t r a v i ol e t  spectra
oasa :n t er ms  o: r ot a t i a na :  :sc:s~.r : sm sa~~.;een the cis
and trans forms .

S. T’~TY C~ :.:OLfloiJL..~~
~ .cc~ 

-. : ~

ccc aanu.:,l mees:a~ cc tas Ooc iatte cc
...cas , Paris~ P — 13 u... ~~~y~~;od to (:Rccen:t

in :do:ecu:. ...r S tr u c tar9 ~ tud ies~~. The meet In g
u r g a n : s a e  or. ~ 3..na.’acct ncvcc _ :acs: coca s ec tion  was
CL ..CCL _ I ~~C -~~~ ~ .S V~~i ....3 C 

:, and ..hi~ ‘.:;e fo l ccu .d by an spa.: d i s —
cus5loa. ..ha .c s s:. the :.::c:e~~ . .cc theds  c: cur r e n t

o_ ~..ciant.~.sa ca mo :.oaiar s t r uc t ur e
ware :‘e’ l:~ a..., :‘~~ Is~~~:e~~~ b. .: :cci no  ..~u mts wore

u c i g a . . .~~icsnt  ~ . opc t.. c:. cc’ thot~ came f r o m
Sac L 1 m C r c elec tr on a c c . r~.e;:ea g:c.u~ ua e m’ . ~~~. Su t t o n
and some of ~heso _rc or :~ f y  described sclow.

The can tn b ut i oa s  cd’ oh... cccsian p a r t i c i pant s
Ori Raman i :; ;eacit ies (cc’. P . ~~~~. Shory~~ia1 aria on por e—
m agn e t i c  r esonance  (Dr . P . ~~~~. ozyrcv~ ~.ce:’e interesting,
but in regar d to expe:’:meascc rcsa ts, c~c not go beycnc
work they have previ ous ly p u b . i s h e d .

210
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‘ a.... ~~~~~~~~~~~~ i. . ._ ’ , ;ij  ~~ .. ..~ a ; .~cc ..f a . ;
g e o t .  ( a )  ~~. . ....‘oss enu:..: ... -cc .:a’ ~.. ‘ ...; ‘. cc s..~a.’ ta~;

~:t;o~’tO.tC e o. ..~~~~...u:. L. o.. L . e t r o .~~~p a _ : s  :;
caamm. ~ry .  .ae unsa....:’aa o~~..u ~ ‘a:. :~. ...r ;  .‘e ‘p..n . r a i :j
~~~~~~~~~ to s . a:o c  cco...s t n  ...~ ;1r s;m ’ u oc a a.~:ca.~. ccin~ e—
caeaces.  ~s)  The lmccr sanc .~ c: a ....no a oro. .  ;alt ifl
~1;sm ca i  bl : .01ng ~ ...s ; .o o.. .....’ :~:obIe:e of a 
i : . t er est .  L. Cr~~ . ( 0 : : fo r s )  e::tend~ d t:-..c o’,u:107
s u- .g e s ;i o n s .  of - liho .; and cc . . h . C C O . j  . r c m  s— a
era: tots so anctoc... a_ so a .~‘cc .o..s. a ;  cca ec. taz.~
tcc. r e...at:ve . . t : e a g t a  cc ta.. s a-n. - spt anee:...._ 3 : ’C: t—
a ... t so tao cp° te tr...cc.ar a ~~~Ca~ . . t O  cco to  .t , ra~~aar
taans ;o 2 os p:e. ctca sy .-’._u_ a ,~ ~~~a_ co c::.pa...—
5:5cc ccc :mtor ;ance a: atom:c  e~~oe cc or~~:sa.. over-
lap c on s id o : a t l ca s . Large  S o rb i s a I c  a. ...:. f o r m  p
bonds  wi sh or b i o a . s;  a - s o 0  o:-:mccla of th is  is
pr ovided by a camps:’ i c o n  of t : imc thlr c:. . n c  wi th its
s i l i c o n  cnaiogscc  ~~~~~~~~ is  pj:am:SaL and a str ong
base , w a i t e ~\~~oi h 3 )3 Is p_ 5 na :  and ncnbas lc .

St r u c t u ’ e  of ~ or~’cm.no

The fo i:.cwirig p a ramete rs wer e  ob ta ined  by
~eibo1d and C.’ge. ..a an c..eC~ :’on ccc::ac;:on study of
ferrocene vapor (e:cyc:o~ontaa:cnyl— :rori)

I— . ~- -~ .-. 
•) (-S 

~
.• t~ ~~~~

- C — Li C ~. _. . ....a. ~C Li A .,  ‘i  — Li . Li

C — C d i s t ance  ‘ri th in  1.’13 L O.OLA
the rings

C - H distance 1.09 ~ 0.02

The açuiiib:ium ccaf~.gunation is one in which the
p a r a l l el  r i n g s  arc  s t agg er e d  with r e sp ect  to one
an other , as would  b~ expec ted if hydr ogen repu ls ions
are operative . i t  is c c t cr e s t ag m:a t tne C~~
a~ 5 ;ance r~..po rt ca  aca.’e :s c o ns . . a e ra s i y  ~ongcr Lhan
tha t in bcnzcnc . Dr .  G. F i m e n t a l  (i3 cc’l~c ley) pointed
out tha t recent infrared and Ramc~ spectra of this
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S :c s : is .~~. ...cc. i.~1 . e  ...‘ .e.....~ :i.t~ V. —
~~~ t oo~~.

- . . . . C.. .. - . . - . ~~... . . ~.. .~ .~ . ~. ... —. L..’ .... .- -, .

.~~an . .:r e n c e  an the Theory
she P l a s t i c  L e f a r : . mt l e n  m ~~~~~~ ::oic a t  1..r cto l

~ n :v~. . r s : o y,  :cche.’s ‘.o..?e . . r e a o n  te d  on v a r i ou s  asp ect s
cc p c c s t : c  ~e.. o.’m et t s o  :nc :...s:ng cr eea~ a c c s . lc  ama

b e h~.v io r m :~.e.-.ec: a ;n .o , ~aw. to~ f . .t : g a e  of
cc the a c c-snag, 0.10 of  t . .e m~ ~

Cen. r :5L..StCas arc su:.ucc’.s¼...d. ~-. more  camp _ ste cc—
Sc:’ ia0i en of the :5c c s in g  is  g i v e n  I:. Techni ca l  Repor t
C~ Rb- 103—53 .

The Rn hs c2:~ot i 1ac Crack Oro.:th

::~~s (:.~~ lbo::r:. e and R r i s t o . )  has
made a zIs..o.’e t i c a l  tr o~.tcc-.tt cc ha., r a t e  of gr o ~-rth of

r . s :f ~-o c r a c h.  fcc a :so .- . . I  he ~ hccce a crock  in on
, .,. .. ._. J .: . . . ... .

¼.. .. .-. _) ~~~~ ‘- - -¼. ¼... — ..-. _ — .  £ .... . ... .. .. ¼... - . ¼.. U — .~~ U ¼.. • .) — S ¼# .. . L

;r esccv e)  .~ ccess :~e:’n.na:cn5ar to ~.t . cc sucri a case
a s t ress  cc cce atr at : o . t  osn5 as cc toe on e s  cc toe cr0c~
Soc t..erL.a or c ? t S t t : C  ea :cccct . ion occur s to oiss~~~eoe
the :ntons if:ea stress • n:e pr ocess canno t  cc n t : n u c
sinc e the cc. ~or icc wor a— n o r c a m s , ant .  anu s  sac crac~
grows :nto UOC :m. c e n : a _  sy extons:on 01 : ts  cries. ~aee n t i r e  pr ocess r ep e a t s  i tse l f  du r in g  succeeding cycles ,
ccci sac cn ac~ coccccucs to grow .

To simpiafy the m a th e mat i c a l  t r e a t m e n t, the
clast c modiste nca- rephaco~L by a set of Interacting
mech a n i c al  e l em e nt s ;  I s~~..~as f ~~r the: ’ assstccc. tac t the
element at the  head of the crack had an ¼.la stic—plas tic
behav i or , and tha I the amostat  of wor :—h ardcn ing  per
cycle is low . ~iac resu t a: -~caa~ s aor :vat~on is the
f o l l o win g  equat ion:

L... 
_ _ _ _ _  . _ _ _ _ _ _ _ _ _ _ _ _  .
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whe re  :_ l0n~~t .  c_ c.- ..oh ,
- . — 

~~~~~~~~~~~~~~ ¼...

= :5.05 ~ic :cco i_ iue  a: r a t e  of ‘ c c k — h a r d o n i n g ,
a — ~~I t , . . I o  :.•¼.0... .~~~~~,

5..:e¼. s c c t s s,
S .=  t e n s i l e  s t r e n g t h  ci’ fr a c  t ar e s t r es s ,
S0= yield s..r...ss,

- width ci’ the 9155 t i c  r e g i o n  a r o u n d  the t i p
SOC cr aca.

ccas  rcc.a ;_ e n s a_ p  t e a t s  t o  toe c c _ o~.1:::g aqua  t :on i c r
toa crac~t c c n g t o  as a : u . tc~~~~~ on a: nstm. ar a: ..ycles ;

= (:~/~) (N - n)

whor e  N = number  of cycle s  f o r  c o:spia;e f r a c t ur e .

f c c  ¼ . tt  ~~~~~~~~ -
~~~ ~ ) e ~~o c ~

~~~~~~ -~ — — ¼.. ¼.. .. ¼..  ¼.. — 0..~ ) ¼.. - ~0 .. 0 ¼.. 0 _ 0 ¼ .  ¼.) J ; ¼. ... ¼.. • ... S 0.) U U.. • U.

strc:g:.t S t O C S  a n  p a c t s  s: versus t.ae nusmcr a:
c y c_ a s .  .mctrapocc ;cca o: ~ c o n e t t- ... east .  to s a ra  naccer
at cy cs o s  c iv e s  an ifltttds crac.: s:zc :n ta t
of 5 x i 3 - ~ inches. Pan ther , a n aly s I s  indicates tha t
there is no stress at which an existing crack will not
grow .

Tao a n aly s i s  d o e s  not t5he into accoun t the
con tr : a u c c  ens to cr ac. :  g rc , ;c c  mace ~~y sac joaning up
cc’ ;:a:..enous s.sc~~ cr...cas~ 0s :s .-saaata so occu:’ in
cer t a i n  c a s es .  an  a a c ct : o a) it  .ccy cc cr :t :c :z ee  cca
the t heory  ~~ c on t r a r y  to ate ohs arva c t on  t aa t  sa t :  gue
c rack s  do on eccas ioa , cease  to  g : o w  w:to  successive
cy cle s .  The da ;~~i i s  of heca ? s work  W i l l  be pub l i she d
in  r h i io s c p n ic e l  :.laa n e .
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S t - t i c  ::~~-d~ :’i :~~ ~~ - . socca.’

C a t t r s  I I  ( .- m L  :w h n n )  dO . .C i~ .0CC.
.; ..:mC \., e: ’~~ c. eo.. . :n c a .. ¼ . . ¼ . .~~ . . t : U :. W i .  ...a~~ ... • .

C :~c:n . cc’h~ ~..i:-; .h:~~h c... :.e-.; ...: n a 1 L ~. L c c t i, a t o  J Tech-
ccc. the e f f e c t  of :er~.; c-.: cc oh~. t e n s  l Ie

of s .000e:” s t sa i s  of nn:~. : . lsmioso...  Thc- :- 5 c c s l t s  of t h I s
exp~.rimoat c eambv  -skew the l a t e r  tSOC¼.. :f d I s l o ca t i o n s
on two’ so:: cc cc:~ c c a cr a c c : : . g  - .r to ccc;; o th er .

t a  L t ~~~0 .:..1nt c .no io to ci’  .lli:cc a
- - a t :~~ ¼ ¼ . . \ . ~~~ ..h. :. . .  U t e ~~o:~~l c::  :.~~~ t0 a s l an

cc , .‘~~ : .e \~in g  the  U C O S :  La Ia:.d , i ’r o—
Pcc’o.~.a t : . t  d cah :-:.... bo ’n  t~~:’s an cc.’ t h r e e

:si~~a t o e  .a.’ nrt :.~e r ee . t i m 0 . . c :  0f ien oh, and f i n a l ly
— .. .~~~ J. _ , : - . . . .. .  _ ... . .— -.-¼.. ¼..~~ U — . - — - .- U. 0 . . .~ 0 ¼ . ¼ . . , U .  — U ~~~. C ~~. .c 5 . o
-ou st :;roduces cono i darabla -aon : :— h a r s c n i n g  in the
crys tal (tea Pig . . ).  The effec t ol’ the twist on the

J ’A
F i g .  1. ~ f f e c t  of t o r s i o n a l  d e f o rm a t i o n

on tao stress—s tratri curve cc
an. a l um i n u m  monocrys tal

s t r c s s— s t r 0 i n  curve Ic much mbr ger than tha t w hi c h
wou .i ci be exuoct ec  m o m  sac sur:ace sUra:n resuit :ng
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C¼~i~S 1 • . .. 5 .~~- :.... . g  I.. ~~.e....l f o r  . a a t i . t g  cI~~l o —
C..;t i c . . t~ i C ~.~~O ~~~~~~ c:’L ’ s_ C l , sad ..h~. s~~~p sy.

t ¼ - . — ¼ . .  ¼.. ¼ ¼ .  ¼ _ ¼.¼. U U. i..~. — ~~.

‘,:oo’.¼ .... :n~~at:ng r ¼ . O O i U t~~~.0 ..:oa: t : .¼..  ~~~~~~~~~~~~~~~ cc
aS~~~_ ..mS.d bt t ha  p r c t t e m c 0  ef d i ;  loc a ;lao~~ p: ’aou ced
tn a c c c q se  :;l:•cco cc a r e s u _ t  a.. :ce’ s : cc.~ c c_ c a  coon
in t e r a c t and rot  cr o . in  she :;s’.r0 00 .;a cc’ sit  . o —

i o n s  In  s . c  s u b s eq u e n t l y  o ar a ti ’ as  ;ansl  la- s L i p
*

Cot t :o~~. ha-s cc. cmb a t0d ~~~~ o t r o s i .  .tt. c7~
:‘~eed ed tO ¼.r a t en s  L j e  o.is icc: .  ~~_ ¼ . .. to .’ ough cc.
a :-ra of ob l i qu e  d i s l o c a t I o n s  a a moan opa cing,..~~.
To c u t  t e r c a gh  coo r an ; of the :.c . tt a .-~ a :SO t i O r i  of
l e n g t h , .-t~ , of the  t~.cci Ic S~~. Thcc t lo : :  has to  :tova a

¼.. — 0 ¼. ¼.. 0.. ¼.) 0¼.. 0. ¼.. ¼. ¼. 0 ¼. C — C —, — — — C 
- - - - - - . -- - .

‘ 
z -- .-~~~ 

/ ! ‘ - ~~~~ ‘ ‘i~~Z
¼. 0 . ¼. 0. U, 0 . — — 0 U. ¼.. 

i s  ashen aS 000. a t o mi c  spe c :ag  i’or t a  av er a g o
cc0 r o a s t s  cc a c : s a c c a t : c c .  c-et : :ng

t:.reugh smasher is so at-odac a a dislocation ~ eg
a t o m i c  s s a cin g  l c-:sg; she coor gy  of t.l~ ~ og : s

0 is the sh ¼.o.r mod u ss an~ a i s a  n um e r i c a l
cans  toot of she or de r  of u n i ty  ¼ s o e  :. , :-i . C ct t r e l l ,
biolc :aticr.s and P:astic P l ow in C ry s t ak a , Oxf ord

¼ l - s53h p.  i?-~~ . .tu t ocua t tri g ccc two energy terms :

--
¼ — ’-- I~~~~~ —’~~~~~~’-~- - -  I

o:- = c0b/ ._~ . ( )

cc itc o ate d : sl cca t : c . n s  pr ocucee sy t o r s to n  arc :a : r iy
saii’ ormby Si -o tt’ i ou t c a  an  ticc tort s ccc s .i.ip piano ,
e Cu at i o n  ( 1 )  can be wr i t t en  as

L~~= ~~:. (2 )

whe r e ~ = ~~~—Z Is the dont ty Cf insoreocaing dislo—
c a t t o n a . .aus Lcr cart cc o V a . . u st o e  :r om tao cicns~~ty,
P , of d i s lo c at t o n s  pr ca u ce¼.  as a r a s s i t  of to:s:on,

to  tur n can co a ouna cv c on s : u e ra t : o n  01 0
ou r  --en s  c : r c u:  t. ~~~ ccrgors c::cu:t is cc: t r i a d  as an
a t o m — t o — a t o m  c t r cu t t  tn aver s:r t g o n y  ‘~gc.oc” r e g i o n s  of

_ _  - -  -— .- - -~~~~~~~~~~~~~~ . ,--~~~~~--- . -- . -~~~~~~ -.—_---- - -.  ..~~~- rn- rn- - -.  ~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~
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t h0  c.-;’0 t a l ;  i~~~t ¼ .  :c c r f 0c : cccs ta:.  th . u r g o r s  cit- cult
.5 C _ C t o o~~ U : ,.  _ . .~~~~0. ~~~~ ¼. 0.  .~~~~_ U~~. U . .  ¼.. ._

a ia t c o oc :a lct e  c 10.. 5rc b - f 9 ¼ .  ;ota ..ncc ;e:..
Ic. t :a.. c ’cL O. dccc u. dhcc:::..y ¼.t al ,
1005 In  Na0:  ‘j  f- , .r f ec  t Cry .. ~~~~~~~~ f I  i..~

;, N a -..;
‘.cc’.c \~~~t ’0. .~~ ~ oo9 . l _ .  Ca ’t’:.n. _~ C O: ;5 . . e t . .. a sc:-..c r c
c l rc ..:t c: .c n ,:la a on a ~~~~ .a a 9..¼.. .0 :;.~rpc::o1cu~or50 ~~~~~~~ ...o’si on .: 0115 t ;  1:’ 1-s t :cc p.~aa t I c  ~ccs t nor
sa l t .  l o n g  a.; , She c ir o - o l a ::itt ’scs c ci ng  c l o s e d  by GS~— .
To0 t o t a l  cf ~mb. l o ca t i  cat; p L c t ’c  I:-., the c i r cu i t

- 
) one U , •~~ :0 ~~~~~~~ t O  . . . ur g e r - s  VCC ccc p i e r c i ng  tne

c . r e u l t  is t.~~ — b .  Tha~~e f or e ,
I

0 0//

ar-S .i~IJ ~0 ( P b ) T  * (3 )

P u t t i n g  a ., I n o e t ’ l i n ’  the  cc9r o nr i o tc  0-
an0  b V~~lsos The ..h.sminsa In ¼.qu¼. ’t ien ( 3 ) , , one t 0hing

= 3 ’ arc/c rs , C o a t r e l l  c cs.ps ;0s. s ’.~~~ 20 gram s p ar
s q uar e  cii I . i m e t0.’ , w h ic h  Is in  cx ce l ie n t  agr e e men t
wi th the  cx e e : i m o at c l ly  ob servee increase in
shan-;ri s c h em a t i c al l y  in F i g .

SP3C T~~~.Y:.PCS Th c:; f: ~\~~~~“35 CF lNThksT:LLqR

s m al l  s~ri.;osisa., sponso:’ed by ths :ntcr—
n a t i o n a l  Tn i on of Tho a c c at i c a l  and i ’.pplied dcchanics
( :TT Th ) and the :nt er : ;at ian al  h s tr c nc mi c a i  U~ iCri

was h o l d  at  Cssssnidgc ? Ii -ag land , 6 —
fo r  t~.e :~ur 7 coe o..’ d i s c u S s i n g  p:’ob 1a~~s in the gas—
cfaam:cs  0: c ct o r . . c o :_ or  c .occs . ate su o g o ct o  t r e a t ed
I n clu d e d  turbulence ci’ i n t e c st l:.ar gas , var ious  types
Ot’ obsen’~rod d iscor..~.inui tios , tao n a t u r e  of the sp i r a l
at - rot of m o b u ac , co l l s I o r i  :)hcr.om.e na , a c c r e t i o n, arid
the c on s t i t u t I o n  of :n’a .o ns to i i s :  c . o a c c c.  ?abl cc t i sn
of the pr occea :ngs cc p ar.nec twsto.r toe C c i i t O t ’t i t i7 c:
J.  d. 2ur gcr :  ~~~~~~~~~ ..~~ Li . van Sc ; . a t tt  ~ _ e : s3ri ,,
ari a ~~~. i. ccr : ~.em..en 1 . ta o sympcs sto :s surveyed ifl
Technical ~epor t CN~ L—lOl—5 3 .
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. ¼ —, ¼. /. a . - ..  ... — - - .. .. . .. ¼ . .  :.~ . ; .

) ¼ , 0 . .  ¼ . . . . ¼ ¼. ¼. . .0¼: l0 . .’ 0 .I: .0,fOS.. . . : .  at
;.:ae .~ ¼ . .~~~~~~0 C .. . • ~~~~~~~~ _ O o . . t _ . 5~~~.. . ¼O : Z C  cc

t ¼.: _ : 0 O t ~~i¼.1  c c c c I 9 ; : r  Oat . _~~~ 
. .~~~a s ; _ . .- I o c S  sy

(5. tat. tu:bc..0o ’l . . ¼ C . .  ..u.. ’ ¼ ;0 , . .e. ,  the
of th e c.0 ..n tur . . . u . . ;n t  v¼. . iao . cc t 0  the  ...s...;. V c i OC i tj

of eu.-.S. To .~ c . :... . c te e  t •:e ci’ t h :  a.. t u r c u—  
sat 1: ough t . ;¼.t  ~~~ •h .U con ;:‘ b ..t:  oat of 

. ..  o . . e c o e l or  coon —
b: ’ic .g0 , . n 5 ~~~. :.., ~~~~~~~~ : . :0 : :- t ; .  ~~~C0¼ ;

~~~C: .~~O_ . 9 I~~

eff ;cta .o.... t b .. e ’ or :atat . o nce mc
w It .; on.;a:- 0 f f0 c ’.:s~ th ... asab - - la t -Oe tc.’e sac ener gy
mu; ; I....rgc con ..:0.. wi ala U .O( _ her 0.oej:.e : ._ c ;rcc. —
sur e ¼.~~~c cocegy ,  ama sac .t a j C t  pc: :: cv. 0: ~na Cnor 3j
c l ot  :ans l  ~~~~~ v i cca t .  U I  ..n.. :-.~~~.. c occ.-ec tio:t
0 0C c .’ c :r e ct l y  r a t he r ak...:. rn_ art s of’ a c a s ca d i n g
pr ocess sacc; so cc present cc sac ‘; -crbu leoco of an
ir.c om ::’0s..:bl... fTh .hn_

:.:;.~~nctc :n_ d: -oS- ’na :- : ic  ~;f f o c t a  a re  c~~p c o ’t c d  to
so :m;o :ta. . ..  ::. sa~ r,..e. .. U ’m~o.cccnCe accost s o: to.; 

-
. :: . ~c r o  t a _ a c : ’  ~~~~~~ ¼ . •  I’. cCO :’L . :r i

to  ...sacoe 9 o:- , :.Oat ncS:c en e r g y  as :o:ocb000e as a rei. u~ t
a: zoo s tr e tc i an g  ca toe . . .:.. .,0 e U t C  ccr.es 31 l o r c o  cy
t:cc sma cc scc:.c m ot : on ~ aria eCuat5 t  ca  t :on skoo ld  os
ex: cc ted sotason tne acgnct:c energy and the sna_i
s o s_ c  -turou~ n_wc enargy. LI:. ~~~ O U . .e. ocnc~ ccc:;: nas
s ug ge s t e d tha t a çu i pan t i s i e :a  s h o u l d  be be tween  the
moonc t ic energy and the total turbulent energy . One

in the r e s o l ut i o n  of t h i s  c o n t r o ver s y  is
sac p r e s en t  cccx 0: u n u o r s t a n d a n g  as to the na ture  of
n igh  ...acci n oer sureu lence .
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¼. ..~~. C~~ ... .¼. . . t ¼. r C~~ U I : ~~~’ C ¼ ..~~~0 :, ~.t i n  the
S 0. ¼. ¼. ¼. .  — 0 ¼., ¼. . .  - ¼. — ~~. ~ . — ¼. — -_ .. . - ~- S ,. - ‘ - . L_  . ¼... - .  - .  ¼..

.:~.tC:’ ¼... ,’ , 0.;.) 0 ¼ . . t t . ¼ . : ,, . .  s ;¼.: .. , . . — I, 0_ Se e ¼ . _ r gj  satan -c a
a s tr cn .c r :r:c~. i ¼_ t o . .  _ as c c:’: .c-s Io .: to c an d i t a t r t s

c..r.racto :’a..t~c Cc fa . . 0 e.._ .’J ::o.. sm..o. . . . .-.. ..s at 0ezi tc~
0.0.. t O O n _ C e  ate :.o ¼.. e5~~ :.. . o .~ .5 . , a .  a.:-.:. at cons :dered
~m ..e to  Ice.;  ea t r g y s:o’ eu~~. t - .e coo I t a s l a n  of a l aw—

c . ’:c a U e ¼ . .  s .t a t e  ~~. . or ¼.. 0 _ _ J .  oat c~’
oneS f/  . o r t c.d .  t ;-.c lo- .- .’— n _ v~~I ...e Sat 00.. I~ st a t e  it. much
:..o:’ e e f f e c ti v e  :;t i m g f .  S e o s i S a t, and  wi .h
CX tei’n_0’ I a¼. . : . .. 00 t a ; . . . . .. . t u. e  S O c O g:von pr ..s-sur s ,
:.: m’e .000 o.t.; 5505c r 50:u t :; . ;  ..o: tat c0mat ty one
a ~ac m’ u;: toncez’sss:’e ccc cc-m a s. ¼ . n_n; at. :uc:e s:mnccfy—

~~~~~~~~~~ . cnst:a as ; t aO; ’ toa  ?:‘oss;:ro ve r sus
f o r  tuck  a gat. wi sh e ; :t e :iar  :‘ sd:at ion  tempera-

tu r e  as a ‘m.:’c:.o tee , ...c Thn¼..~ ¼d.c t ;~~o rasu sing curves
app ea:  as an in v er t e d  van car ‘foal - a  g as .  If the

~x t c r  lo t  t cmac :ctu :’C Is I ow the t e s e l  toot curve  is wi th-
ou t  i : :f l oo t i c a  aol no c o n d e n s 0 t i on  :.‘.a be e 2 f o c t~ d.
..c.csvcr , ti ’ toe c xt o r :o r  t em ~ er c t ur a :0 .n_~~O , then taree
s om at ; ons b r  n_a e an s a s y  ar c  po ;s:s:a .  t r i  cer L~~:n p r e s—
su r e ca n oes • .-as wi th a van Sc:’ .‘aa l  s gas , the ex-
i s t en c e  ci’ a ~hasc  d i s c o n ti n u i t y  is Seduced.  A lt h o u gh
o th er s  have s t u d i e d  such of~~c a::tinsi t i c s  f o r i n t e r —
s t oc car  c;a t c r : a. ,  Zsns. tr a ’ a con t r :a u ; : on  ~r C S c r i L s  a
c on ceptua l  s i mp l i f I c a t i o n  w h i ch  is  very welcome .

A Now S niral .L.:c: In  Cur faia : -nr

J. E. Cor t ~at i d cn )  r e s or t e d  r e c en t  f i n d i n g s
w i t h  the ra .d io  t e l e scope  (~~i c o N  r a d i a t i o n ) ,  p r i n c i p a l —

~~~~~
- the ir i c . I ca t : o n  o: tao presenc e o: a second spira~ arm

C S t S i O C  ta o coo in ~at :cn out’ ~~~~~~ ~5 ao c at oc; this is in
a d d :t i c r i  to  toe outer  arm p rev :cus ly I OUriL .

L i O l i l O t O r t s .  cc L n L O : s c .)L :Or  C :osca
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