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N.~~ CT ’S~~~VATI ONS O~’ ~-1E-AVY ~~ S ONS

Cb s c rv at i o ns  of the ex I s te n c e  and decay of new
t: cs of heavy ~c~ ons have r~cent1y b een ob ta ined  fr om

~~~
-
~c~:ra ?hi C plates. As a result of thcs~ nc~: f in d l r ~ 3

;ne neavy iac sons pr evious ly designated as kappa—mesons
• have now been f ound to cons ist of two di f fer en t types of

parti cles: (1) Kappa—me sons (mass 1080±100) whIch decay
in~o a charged ‘i—meson and two light neutral partlc1cs~(~~) chI—~esons (mass 1470±100) which undergo a 2—bodydecay i~~t .o a charged n—me son of unique energy and a
n e u tr a l  p a r t i c l e, N °, of mass 900.

The D~~~~~ of Ch i—Mes ons

• in a d d it i o n  to  f ive  H—mes ons previous ly repor ted
(Technical Repor t ONRL—5—52), the cosmic—ray group at the

H University of Bristol has now discovered five more br ing—
their total number up to ten0 (The event previously

re~ or~ ec as K? in ONRL—5—52 and ESN 6? 5 (1952) iS now
f~~; to be ambiguous since it may represent the large
an:le scatter of a ~—meson~ In addition another K—meson

been f ound at Pa ris , one at Mi lan (descr ibed below),
ena one at Cork. The latter gave a primary track 2mm
.on; wi th mass about 1350, but the secondary track was
too snor t to be measured.

The masses of all the (pr imary) K—particles
sce:~’.cd to fall, into two distinct gr oups when determinedbc~th  cy conventional methods (scatter ing and r ange) and
by the photoelectric method used at the University of

• L~rd. The crucial evidence, however, came from the fact
that in about five cases the secondary particle had a
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un~~:ue : ):.~~n t a .~ c o ’  p one~ ng to a va1u~ e~’ p~ o: i~ o :: ~v/ c .
T:~i’ee o~’ zho ~;e t~’aca~ were icag ~n~ u ’;a ~c a~~1e~; tn ~~ r ce n t l —
f i c~~t i o n  ~ —~~e~~en~ • I t  ~ta~ fo~n~. t it i t  tn~ cc re ~ p o: •cing
):i~~sry a iu ~ w~ re thos e ‘•ii th  ~bL hi~~~~ ’ ~•~~ss of about

Th~~ e t a ree  cases corresponded to K? , K8, and K9
i~~s tee  ~~e iO W .

Pr L~ary Secondary
L~ n~~th  :~~~ s Lcn~~th :~z~ss j ;~ K in e t i c  energy

( mi c r o n s ) ( r ~~crons ) (:~~v 1
l2~3o±: f l C0 2500 290÷20 ~83~ l5

-

~~—e 2550 l4d0~-32O 7650 3iC~-l5 l7~~- 7
1330 0~ 19,500 260-r15 1~ 3 i 3  lZO riZ

— ‘~DL) —

In  a d d i t i o n  K3 end the P a r i s  K—m ~ con are assum ~ c~ te
be ch~~— :~esons  s ince  the mean angle  of scatt ~ r~~ng ~-: ~~~~~~~tne seconcary particle again yielded p~ = l~ 0 •~~v/c . r r o m  tne
mass of the primary particle , Kl and K4 are b~ Lieved to be
chi—me son s .

If one i n t e r p r et s  t en t a t i ve ly the n e u t r a l  p ar t i c~~ ~~O

~of mass~~~~9O0.i~,) a r i s i n g  fr om the chi— me son decay as a a c a t ra l
F ;au— me s on one s~~ould expect occas~~onal1y ~o observe its decay

in fl:gnt. This event has been looked :or by examinIng the
plates carefully in the direction opposite tnat ta~en by t.~e

~-r—me son. A length corresponding to 4 x l0 ‘~~ seconds has been
• examined but no such event has been found.

• Decay of Kappa -ba S ons

In two cases the secondary was positive ly identi—
fi~ d as a ~—meson :~ in the case of K5 fr om grain dens i ty and
scattering ; in the case of KZ by the decay of the ~—meson
into an electron. In these cases and others (for example ,
the ~ i i~ ’n K-meson described below) the momentum of the
secon dary was not un i que, and the pr imary mass corresponded
to a vlue of about 1100. For this type of event, the or Ig inal
name ~kappa—meson

t
~ has been retained and it is still assumed

to decay into a k—me son plus two light neutral praticles.

• 
• 

In scanning Ilford 0—5 plates 400 microns thick

~‘e.’ ~—dccays, R. Levi Setti and A. Lovati of the University
02 :~:iIan have identified the decay of a kappa—meson. The
ates had been flown at balloon altitudes , and were exposed
vertically with the e~au1sions facing each other. The prire~ry

• (kappa) meson, traveling downward entered from tne ~Lass of
one plate and decayed in the emulsIon of the other pl~ te. The
total en~ th of the track is 2080 microns. The mass of the

-
‘ primary particle was determined by scattering and ra.~ge

measurements to be 1220+240 electron masses.
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Tao second:~~y t :’ac~ I l•100 ml or or . :; ~~ng
~a de:.~ ity CO ~~~~ o r . ¼ . i n j  to mlnl:~;um ion~~a~~ o:.; :~‘c.

~ :nt ~ of the  ;..~~. ~a ,le of  scattc: . nC a vai’t~ o~ p~
~~~~~ :•:av/c ~~~ octaince . The mass o the seconua:y

a~.n he assu:~:od to  ~c cs s than ~00 m .  Since i t s  momentum
.arger than that of a secondary f~ cm a chi-me s on decay,

~z :.;ay be assumed th at  i t  was a ~— rne s on fr om a true kappa—
ccc av~

r~~cav Ci a i n a — . .~~son

The ~ecay of a tau—me son has been observed by
::~ ~~~~~ C ec c ar e l l i  at tao un~vereity of ?adova. The event
-:e~k ~ lacc ~n a G—5 emulsion ~,200 microns th ick ~~ich v;as
~~~~) O ~~CC ins i de an a ium~ num snie ld at uoun~~ain  altitudes.
~ae t r ac k  o: the tau—meson has a length ol’ 8 mm. inc mass
c ’ th~ particle as a~ termine d from scatterIng ane rangea.easurcments is 950 r n .  The rest energy of the tau—zeson
is shared almost equa~ 1y among the three decay—part clcs,
aseu.aoc to ~e i~—mesons. It is the best e;:am- i0 o± ~~~~• type ~ound up to date. An independent cotcrzinatlon of
the mass of the tau—rne son by applying c o n s er v a t I o n— o f —
momentum c ons i derations to the decay gave a value of 960 m .

The photogr aph Ic  pla te group of the Un I vers it y
of Padova Is p 1a~ning further exposure at mountain alti—
tudos oI’ pla tes located in an extremely strong magnetic

• f i~~i~~. At the present t ime, a magnet capable of producing
70,000 gaus s Is be in g  constructed and w i l l  be put in to
opera t ion  this  sur~ner.

~ALF~ L 1FE AND D~~ AY OF ThE NEUTRAt Tr-~ ES0N

A neut ral rr—m e son could decay in several possible
ways: (a) i~O_ >y + y

(b )  rr ° ~~( + e~ +
0 + —

• ( c) Tr —~e + e

• La a~~ ition to the well kn own pr ocess ( a ) ,  evidence for
the ex is tence of decay scheme (b) has jus t been obtained
2:cm photographic plates by the cosmic ray group at the

• Un i v e r s i t y  of Bris to l .  They recognize these decays by
tae existence of electron pairs very close to the nuclear

171

L a

~a ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-



event  in wh i ch  the n e ut r ~~ ~i—me sons are produced. These
pr.i:s have been ter~ cd f l d i r~~ct t~, whereas  p a i r s  produ ced
by the convers ion of ~‘—rays from decay ( a )  are termed
t t _ , — ~-

~ ~~~~

In the experimental investigation , 1425 sho ’.;or s
were used giving 6770 ch~rged mesons. From th i s  figur e
t..o number of neutral mo sons was estimated as 3400. The
na:,f cr of id~ n t i f i c d  direct pairs was 15 but  it was e s t i —
mated that an additIona l 25 were not idcntifi~ d becaus e
t :-eir tracks were too short. The ratio for the p r o b ab i l i t y
*~~~~ eCC ~ .y ~e )  to decay (a) is then 0.0l2~O~0O4. ~ne
experimental value is in excellent agreement with the
the o r e t i c a L  ratio , 0.01~~, calcula te d by R.H . Dalitz of
the Univorsity of dirmingham on the basIs of a second—
order electromagnetic pr ocess.

For the purpose of’ the exper iment~ di rec t pa irs
~:ere d~ 2ined as t hose a t a di stance less than 5~i from the

-• star . An Interesting ccmparison Is afforded by p l o t t i n g
the d i s p a r i t y  dist ribut i on for direct and related pairs.
Tao energy division (~~1/(E1~ E~ ) or m2/(E1+E~ )) zor re~ ated
pairs is seen to be in acc~ rd~rice wiCh tr.eo~etical expecta-
tion for (—ray pair pr oduction, while the direct pairs give
a pr onounced peak for equa l division of energy. However,
the plots of total energy of’ the pair vs. frequency are
found to be in excellent agreement in the two cases. The
absence of high energy direct pairs eliminates the possi—
bility for decay scheme (c) which should have twice the
energy (i.e., the full energy of the 7r0—meson~,

It was pointed out by Dalitz (Proc. Phys. Soc.
~~~ 667 (1951)) that the lifetime of’ the Tr0—meson cou ld
5a determined more accurately fro~~~~e ~~ ect pa i rs by
measuring the distribution of R/ (1 — ~~)/ ~ where R is the
dIstance between the star and the origin of’ the pair. At
the prcs~ nt ti me th is method yiel ds an upper l im i t of
5 x 10 ~ seconds. When better statistics are obtained,
this method is believe d to be capable of’ g iv ing a very
accurate determination of the half—life of the neutral
ir—meson.

~~~~~ D I T ~L2C T~ IC CON STAN T OF SELEN I W

;i:r. H.A. Gebbic of the Services Elec t ron ics
• 

~e5earch Laboratory, Baldock , Her ts., has recently measured
t;-~ Index of’ refractior of selenium in the visible and
infra—red and the dielectric constant at frequencies of

‘I
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~~ ~~C7OlL5 . The atter ex’ c:’iment was done In cooperation
•r. D.c. Kiely. The index in the infra—red beyond

e.:o microns is about 2.45. The square of the index Is

~.C0 w h i ch  should be the dielectric constant at infra—
.‘ed f~’o~ ucnc ies~ The measured value of the dielectric
cenotant at ~~b0 cps is 5.~~7+~’iO~l. The loss tangent varied
ee~o.~g different s~ mp1cs from 3.2 to 5.3 x 10~~ .

The close agreement of the dielectric constant
tao two widely separated frequencies stron~~y suggests

taat s e l e n i u m  cias no s i g n if i c an t  aosorp t ion  ~anas betwC~A
tao ~nfra—rc d and m~ 1iimeter wavelength regions , ana that

~. should be very useful as an optical material in these
•.;avclengths. it would not, of’ course, be possible to make

• p r i s m s  w i t h  good resolving power because of the low c~ls—porsion In this region. On the other hand , lenses of high
cower can be made with low curvatures because the index
of refraction is so high.

~ I3i-i—SP~~~ FLOWS ThROUGH AIR FOIL SYSTE$

• A comprehens ive program on the study of high—
speca gas f low s  th rough  blade systems such as are en—
coun t e r s e  in comp~es sors a~td gas turbines nas been started

• t t ao _ n s t i~ u~ iur c-ass tromungcn of the ~echniscae r ccaschule ,
i~;u ttg a r; .  P a r t i c ui er  empnasis is to  b~ given  to  I nve~~t i —
a5 i ons concerning compress ibility and viscos ity effects In

both stationary and non—stationary flow re~ irees. The wor~c
is in charge of Professor A. Weise, the institutC t s d irector ,
and io ropidly becoming the pr incipal research concern of

• hi~ team of eight associates and assistants.

cui pmcnt

The central :‘acillty for the experimental phase
H 0..’ t h i s  p r o gr a m  Is to  consist of a glass—wa l led test chamber

in  which the flow thr ough two successive blade systems, of
one ~oay be moving w i t h  respect to  the other , can be

s:ac e a  ay optical methods. For this purpose ~ae custoaary
ax ial fleet pattern is to be converted into a radial one,
she blades of the moving sys tem being mounted on the rim

a large—diameter wheel with their span—wise direction
:~a :e l l e l  to  the wheel axis .  The test  chamber has it s  glass

Is pa r a l l e l  to the plane of t he wheel and I s loca ted
ve : ti ca . ly above the axis  in such a fashion that the wheel—
som e slades sweep ~hr eugn Its lower portion oet wee a ~he
g~~ ss p~.ne1s. in tae upper portion the f~ xec casceec oz

i r  ~o i i s  is mounted with their span—wise e~ rection again
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to the  ~ Id~ —W~ l i~~. The f low is t o  b~
by e m a w i n 3  a i r  in  a r a d i c i  d i r e c t io n  a own i n to  the  t e st
ch a ; d e r  pa~ t th;; ~‘ixed and su i~seq ue nt ly  thr ough the mov ing
~~~~~~ of rolls.

Opt ica l  ana ly ses  w i l l  be made by means oi’ a
four—plate iis tc:foromotcr of the :~~ch—zchnder type ~.‘nIchis to  be i n st a i l e c  around the t e s t  sec~~io n . ~ac s ig at
source is a h~ ga—~~stens~ ty discaarge lamp, and for  ~ne
rccor d~ ng of noa—s ;~~t ion a ry  ph enomena a m at~ r~g mm’ror
is to cc inserted into tao l:gat path ai~ er tao test
secti on. Tao mirror wi~~l thr ow the image in sequenc e oneach of a ba t t e ry  of ten Kerr—cell shut ters , synchronously
tr~ g~ cred at in tervals  oi one micr osecond.

Steady flcws past a single cascade or thr ougri a
• pa i r  01’ s t a t i o n a r y  ones in var i ous r e l a t ive  pos i t ions  can

be examine d respectively by omItting the blade system on
the wheel or by clamping the latter in a fixed position .
A supersonic blow—down tunne l of abou t 8 cia x 8 cm cross
section is also available in which flows ar ound the m di-
vidual profiles can first be studied.

The pr ogram Is m o t i v a t e d  by the b e l i e f  that
significant improvements in the effIciency of gas t u r b i ne s
can be obtained by reducin g the losses in the aerodyname c

• s l o w. ~iith  tao pr ogressive ease of manufac turing n i g a —
te mp er a tu re a l loy  blades to detaIled pr ofiling specifica—
t l o n s~ it  become s a ma t t e r  of impor t ance tc de te rmine  aer o—
d y n am i c a l l y  e f f i c i e n t  blade shapes which min imize , in
p a r t i c u l a r , the losses having the i r  origin in the non—
s t a t i ona ry  f low phenomena due to the fac t that the b lades
of any one r ing sweep alternately thr ough the l aminar  and
t u r b u l e n t  flow reg imes  f ound In the wake of the preceding
bl a d e — r i n g .

I ns t r um en t  Deve l opment

The b lue — p r i n t s  for the r o t a t i n g  wheel in st a l 1~ —
t i o n  have been completed and nego t i a t ions  for  I t s  manufacture
are in progress.

A set of very good inte r fer orn e ter  plates, 20 cm
square , has been preserve d from the war years. These have
now been assemb le d by I~r. K. Steegma ier in a lIght but
r i g i d  a luminum f ram c , us ing  an ar rangement  or I g in a l~~’ pro—
poses by H. Kindier , In which the p la tes  arc  p laced at
the corners of a rec tangle  whos e sides are in the r a t i o  of
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~~~~~~~~~~~~~~
to t \ .’O . T .~; ~:~ o1c ~ns tmtssont is bo rne  c:. an

re~~ h Its c~ r~tem ol’ gra~•Ity r .orrLal  to  Lbs centre.. •~is• a e ,
~a’o~~nd wb~~Ch i t  is  f r ee  t o  r o t a t e .  T hi s  ‘ecrr ~i t s  che :o_ —

s ia p l~ and ra~~id p rocedure  fo r  a dj a ~ t ~ng, tee in ser—
_‘e:’ome;cr: f i r st d tbe  i n str  at is t i l t e d  so th a t  she

~a order to ~e ~n ~nc~ r pr oper pos s~~i on5 , wouLd
n i l  have t o  be h or i sc i st a l ;  th is  is now ach i ev ec-  b y  t u r n —
ins each of them individually until a sensitive leve l m di—
cater shows i t  to be h o r i z on t a l .  Next , the i n st r u m en t  is
r e t u rn e d to  i ts  n o r m a l  p o s i t i o n , and only au app: ’ op m i a t e
p a r a l l e l  d i sp lacem en t  of one of the p l a t e s  is r cc~u~ r ed.

~x o r i m c nt s  arc  c u rr e nt l y  be ing  c a r r i e d  on by
::c chler  w it h  a s i n g l e  ~ cr r  ce l l  in order so test

t~ o L e as~~s~~l it y  o~ o ct a in in g  a sat ~~~sac to ry  saut ser  e s :cct
et it h  m o d e r a t e  v o l t a ge s  fo r  wh ich the sw i t ch i ng  p rod s:.. r e —
:m:as mana~cabie . So i~~r sais  work is cnc o un c er i r c g con —

d~~-a e l o  cl ii  f i cu~ ty.  No chemical ~ iris in Ocrr:.a:.y ass been
s’~ e~ d eapanle c~ e is e ~~i l i n g  n~ tro~eazcne to cas n~ccosai’y
s p e c i e  icesson  of p u r i t y )  and the sma l l  amount whIch wa~
m:’ oeacec i c r  ~ e i z e ’s Ins~. i c u ~ e cy she Cr.o:sistry ~cpartm er .~
of tee Tochnische i-lochschulc has f~~i led to  r e t a i n  i ts  p u r i t y
in the cell containers which could so far he pr ovided .

A high  in t e n s i t y  lamp, us ing  a 5 ~f con denser
d i sc h a r g in g  thr ough argon, has been assembled with the
assistance of the ~hysics Depar tment and is operating satis—
factor i ly.

The small supersonic wind tunne l is completely
installed. It is fed from a compressed air reservoir ,
:-~°- ‘

~~-~~~ 
t i n g  runs  of about 30 seconds duration . The reservoir

a i r  is apparently not dried so tha t, as a precaution
a :a i n s t water vapor condensation in  the tunne l, a sequence
o1’ e~~~ht aercrait engine coolers has been inserted between
the pressure reduction valve and the upstream end of the
test section . These eng ine radiator s, however , will with—
st~.aa on~ y a limitec pressure , wel d. ~elow tha t of the
r es er v o ir  a i r .  A special system is therefore being
developed by ~r. G. Fr is for the control of the pressuremed - a c  s i on  valve . The control si~jna i is generated by a non-
linear electronic device which is steered by the differ—

4 once in curr en t f l o w i n g  throu g h a pa ir of co i ls , one of
them .~eing wound ar ound a mercury manometer measuring the
pressure in the caanne i and the other one ar ound a mercury
cc sa.•n indicating the desired standard pressure. The non—
li:oar i ty consists in hav in g  the control signal follow th~
error signa l with a variable damping whose size increases
with the latter . In this fashion the buildup of excessive

• o~ci~~~ateons Is e f f e c t i v e l y  avoided a l t hough  the cI r c u i t
r eac t s  to  smal l  error  s igna l s  with great sensitivity.
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•n a 1 c - ~’,’ ::st~ •~~e .  a r e  _ e~. n u5 ..~( Lu i~~ ~~~~ ~~~~~
en  e ~~~~ ~eJ. ~~~~~~~~ c: ~n’ i .~ ds ~~~~~~~~~~~

~‘ e . . p~. liy  ~ r n:•~ t . ;  v~~e . : o .r ~t c• .. t r s . r
e•ne:-aster:~~LcC s ~.t e.. ~:r , at  c’~• e C ~~t~~e5 .  U . e  e L s e

is • e : as  s i i o ’ .;as s ~~~~ cc’ ~~~~~~ ~~~~~ n~’c, . l . . 5  sue s
cen t c ci’ an e n e s .  :‘cse c n ~~e :l c ’.~ ter uu : ,. t ee  cea~caa~.. L..O

~~ loc j ty r sea i e~ as aea~’ly eo..~.tans a.. ~o sibi. svs:’ the
Ian sb of the af.. ~~~~.. ~j ucb  c...ec~.das seeu1c tee:. La
r e l . c i v c ly in s e n s i t i v e  t o  c o:.pr~~e s i b i l t y e f 1’~~Ct~ even
in h i g h — s p e e d  :‘iows . ~ oi’ tb i~ pu r p o se  :r o .~~e a re
aeve ..cped in ar. c ec ~c ’olyt  cc teen an~ teen t m a n e ; e r r ~ c to
a s h o ot i ng  water  f l um e  c~h i ch  is an a l o g o u s  co ei.s cc.. mess
b~e c l ew  b r  a sas wncsc a c c a~~a ti c  c :-:pen~~nt  f.
en gece e ous smt .~oe ens been aeve~~opeo fo r  : t s . .  e s s na r s
en such ~~~~~~~~ Sence curves o~ constanc pm~~s su m e  a r e
mepc’oscn t 5a  by the leve l cumvc . s ol’ the -ecter sur face , a
fine pointed probe is mounted so as to be ‘rec iy :sova. ie

a ncm..zontcc~ p~ anc at a c i~-:ce ~us ao~ us;..n~~ ;e-..get
above the bot t om of the ‘.~ater seem This probe is coupled
to a secona one exccu teng  exac t ly  congruen t  m o t : o n s  at a
sn a i l  d i s t a n c e  fr om a m e t a l  dma’ .:ing board on which is

~laced a sheet of specially processed p~..per .  A s ::,e.. i cur-
rent is fee ~o see p:o~e system . use ins tant use sac
u r o ne mov ing  over tee t ane t oucacs tee w at er  sur 1~~ce , a
spare  c iscea rge  occurs D e t w e c n  tee cr a w e n g  pr oce ace tee
under  y in g ’  mct a~. sheet , ~eav i n g  a Ju s t  y e s  s a l e  nur r .t  s~~ot
on tee pap cr As tee prone is movee saci~ ens e o:’th over 1’

• t he  tank in a sor t 01 b u n t in g  motion , the orawing pr obe
generates a sequence 01 p o i n t s  weich can easi .y cc con—
nect5o cy a SmootcL curve.

?neorct coa l  worn  es  cai’m e d  on cy Dr. ;\ . : .C$S

on use p ro n ie . s  of use SlOW setween amrfoe~ s ~n re~ etevc
m o t i o n  t o  cace ot eom , s pec ia l  a t ten t i o n  b e i n g  g iven  to
tee ~ ues t e o n  oi the occurrence or non—occurrence of snook

• ‘.esvcs uneem triese condetions . This is again a preparation
:or tnc analyses ol non—stationary flows between cbs fixed
and rotating blade rings of turbines and compressors.

~1~bC~’~ 
:
~~ so:;~c ~ii :~ Th?:~:El. AT C~~AN~

- 
An ES~ i t em  un der  the  a b o v e  t I t l e , 15 Jun e  . C5Z .,

i:~~ . . e e d  tL.~~t t .•a CL ’.. senlc wine tunnel at :.:ecl~ ne cc.
n.y She ?rencis  A l e ’  ~~in i s s m y.  Le. t u n ne l I s  op e r a te s  n~ the
O..’f lee N a t i o n a l  d ’Z u e e  ot de hecherches en.utius...s,
c i vi l i a n  o rg a n i z a t i o n , and bk’. .~~ lavar~ is fr om O.N .~~.R.A.

- ~ 
~~~ 
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sTA~T::~~ PP~ NT _;:~~ TL ~ SYb Tb~~ 
(Y::’:SCYy

In  ~~~~~~~ o:’ tb. - . u~ t isess  o. t..e su~ ’b.y c b i le
acids fre.a weich  s’e. th~ tic co :tcsore c eas ne:..~~’to cs-sn
m • 5e , th.~ p o s s e b i _ t y  of  u s i n g  v e g et a b l e  c . t~.c ’c:ec. f a r
t e i s  purpose has lately attracted much attent i on. Ccc
such is the sapogcnirc named hecogenin

which is present in sisal waste (R.Y.. Callow, J.W . Cornf orth,
and P.C. Spensley~ Chemistry and Industry, 699, (1951)).

Dr. Callow and his group in the National Irists—
tute cor :.:ecxcal Research at ,dell ~iel i , Lon d on, nave recently
founs  t h a t  becogenin  can advantageous ly DC extracted fi~cm
the juice of the leaves of the sisal plant , Acave sisainr .a
?u’:ine Q The pr ocedure for the preparation of the crude
s e p o j~eein  can readily be inc orporated into the industrial

• process zom the manufac ture o~ sisal :iber . The liquic
eepr ssec cm or. i  use waste pr ocuc~ of tac ~dry~ decor t~cat1on
of the leaves is allowed to ferment , when the steroid

• secrecy r e eased f r om the saponin precipita tes out. This
is colleCted by centr i fugation and dried ; the resultant

• b r i stl e solid amounts to near ly 2 per cent of the weight
of sr-c o r i g i n a l  ju ice  ob t a i~eed f r om the older leaves of
the p le at . Juice from young leaves may yield as little
as 0.3 per cent.

This crude hecogenin can readily be prepared
on tee p1aa~ at i on s , as only simp’e equ ipment is required

n o  chemicals are necessary. For purification , it is
saa:-e.seed in norma l sulfuric or hydrochloric acid and
;-.sezce  at about 100°C. for 3—4 hours in order to hydrolyse

• .‘ssi~~u . l  sa~ onin . Activated charcoa l is then added; after
• 

~~~~~ : or more this is collected and ~iasbed successively
cold water , dilute alkali , and water. i~ecogenin is

then extrected fr om the dried mixtur e with car b on t e t r a —
chiorioe and r e c r y s t a l l i z e d  from hot alcohol.
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The prec.sse, a ch..ccriptlcc o ’ ~..ese :.c.s. .J5u.
used sy P.C. S .~...e• _ sy  c cc’ ,unlLcas ~ oi. us

see ~neussry, e5s y~~ a~~~ over a •u _o~ r..er. e ~ur5 :..~ce~ eccn
us Dc’. ~..alie~.;-s us..~e.’c.S amy. ..~Ct. 0c,c. ~ c.r e tc .  c e:.vcr sus: .

• ~..co corusscne arc ceini, e nve st_ gated n.y h’~ C orr.:c:te.

~~ontrinutcn n.y tee State Department Sc~ erxc.e L 1 1  ic e . )

— ,~ThJJ~ ~~~~~~~~~ ~~~ h ID~ IN CT ,~ FIN CHE:.: ISTb Y

NOVC I syn thetic methods in old ie che::. stc’y.
ne:ieg usc of lish um a lum num h y d r i d e , a re b e i n g  dev.~lo ped
b’: Professor h. Ziegler (:.:ueaheixn). They yield c—mont.—
c cfens and a , ~ ) — o i o . u sfe r . s  cc v a r i a o ce , contr o~~cee cn a s n —
lusete uneem relatively simple and mil d conditions . The
generec feature of the reactions invo1ve~ is tcat ~nitia~ :j
a sempce olceen (or acetylene ) is enterposeo cc. the A~ —

bond (by hydrogen mi~ ration ) without polymeri zation of the
i eee radicals.

a—~ ono—olefins are prepared by the following
reactions in ether solutions :

50°C
LIAIM4 + 3CH

2 
= CM2 ~mio a~~~7 MLIAL(CM2CM3)3

0
~0-c0O C( I )  + CM 2 Cl-i2 15 atm. ~ 

l-ILIA1(CM2CI-12(CM2) CM3)3

where n varies between 15 and 20.

(:1), upon heating at 160 — 200 °C , decomposes t o  y i e l d
~~~~~ aad C-~2 = CM-(C 

~~~~~~~~ 
an a— -~o-- o-o~ ef ~n. ~g-’a—t:on ~c sne couble. cone nas c~ en observed in s ome cases

~cf. Ang . Criem., ~~~ ~~~ (_ g5~~1). a, ~~~~~~~~ D olel ens are
prepared in an anafogous manner using acetylene In the
first step of the synthesis:

LiA1I-i + 3CM ~ CM > HLiA1 (CM = CM )
i~~l 

2 3

( : I~~) treated with ethylene (as above ) yields 1-ILIAI
CM~~) 3. Upon heat eng, the latter ;.vcs

_~~~~~~
-.Lt + C~-~2 = C~

-i(C 1-
~~)~ Cl-i~~ hz.

me reaction of cethium a~ um:num hycrioc witepropylene and butene—1 yields useful udim ers tt :
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= Ca-C h ,— dh.. — ~, o:-.• c: C: O... :k~~~:-h~~ 0 

C.:.3

l a t t e r  rc.uiily unnergee s cyclisatcon weec coated w.th
to y i e l d  oO 

~~~~ 
cent p—xylene, 20 per cent o—xylcne,

ens ~~ p~.n’ c~.nt c t eyieeec.ene.

• :- : \r ~~ ~~~~~~~~~~ CN i’.::SThY AT ~.: .:c~: - ~ T•?~. U ’ ~~~i

S ome of the wor k in she P hy s i c a l  Ohem ss r y
2 a s a r  sec ret a t  .•.arschnc. ~cr Uecvcrs e ty ens neen dec.om cn.~ e

• n’cvccus ly (n.s~. .-i .~ o9 -~ô): e, 3c7 (ts’c~~fl~ us-s re-
search in this active dc?ae’tment , beadus by Professor
.•k2.~ n.V5-CS, covers a ~~~~ r an~ c ol suoJocts cc ~~ c c c  las
o~ ceee’ aco~ .~emc s t r y,  .~~nc tccs 01 e1~ men~ ae’y c-s ac5: ccc., cone
cnor~~ces , crec raocca~ chemistry, energy transier , etc.

Drs. l-I.C . Longuet—heg gins , ~t. Szwnmc , ace
hus~ s l  ~~~~ n.e leaving ..ancnuster tais susaner to go to

• Lonson, Syracuse , New Yoe-u, ace Prenceton , ~ ew Jersey,
respectively.

The D s c ’r c l i z e s i o n  of Cyc l opr onane

use unimo~ ecule: vapor phase t r a n s : o m m at c c n  0:
cyc curou.ne ceto pr o:..yusnc 1S cu i ng  : nv e s t i g at e e  n.y t.r.

• T :esmnn— .ickenson , wise has extended the measurements to
muo . lower pressures shun prev :ous investigator s~ The
ce ercnCeta l data continue to agree w i th  theoretical
-sc’cn:Cticre s eov~ to tee ~ossest pressures. use transIor—

• eat: on \,r C l ~~ be studeca ~n the presence of nycroger e t o
~::‘sve seat i~ es a true monomolecular reaction. Dr.
T’o ma e—Dicnsc Sor .  is also planning to study the k en c t i c s
cc a s1rstd ea~~ec ser:es of vapor phase r e a c t i o n s invo lv—
ceg seeple moiecules (sucri as Zr + D2) usin g the reactionA-~~Z’ + CM 3 as ~zie st andaro of comparcsori.

~ a e c o e t i cs of C o o r d i n a t e  Bon d ~ cr m at i on

.r. - .A. SkInn e r  has e’eccnt .v survevc.d ~be acer—
:ec cs of cocme ccate l ick fo:’asasion , wise p.~rtccshn_: c - \~’—

• .~ ..Ce to Dor oct comp ounec., ace astur.ptea a c~u..~.ct at~ e
e~ see e~ ectron trans:c: ~rocc~.s c nvo~ vca tee :oe’ma te us
•~2 tb~~~c con-s .exes. The es~se ln:c:’sc.ns f a c t o r s were  found
so be the  l o n i e c t i on  7ot~~r~~ie l  o she donor , the electron
ci’- em.:ty of tee acceptor , ccc sus.r:c r e u ~ uson. A~~
ave c  ~~n i e  ev idenc e i~~ci ca t~ s tha t  moiecules w i t h  a h i g h
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i o : s i zn t i c e  : : ot e at i a i  do  not r e u d i l y  set  as conore. in
complexes .

The m e an  i~d d i s c .o c i a t i o n  e n e r gi e s  are lIsted
. 010 W .  use erroi’ en usose may ce neg;:.

Dond dolccule ~ (B—X) Kcal/mole

140. 5

3-0 B(CR)
3 

110+5

-Cl BC1 93.6

3—Br BE3r3 74.7

73.9

The electron affinity of B~ .• was estimated via
the reaction

+ F ( g )  > BF~ (g) + x Kcal/mo e

U s i n g  known d a t a  fo r  the necessary quant ities ~inc1uding

~3 .tcal/mole cor  tr ie elec tr on a I :i n it y  o: f2.uor c ne ) tee
of the above reaction was estimated as 75 6 i~cal/molc .
This leads to a lower lim it of 16 Kcal/molc for the electron
aff in ity of 3F3.

The following values were obtained for the heat
of addition of several gaseous anions :

• S
. 

3F 3 + Cl ~~, ~F3
C1 + 25 Kcal/mole

• + Br > BF3Br + 11 Kcal/mole

+ CM > BF3OH + 79 Kcal/mole

These r e s -u l t s  are in satisfac tory agreement with the kn~~ n
instability of BF3Cr and of B?~Br .

The e ner g et i c s  of the bor on trifluoride—d imothy l ether
complex was examined In some detail. Its energy of d i s soc i a -
t i o n  is —13 .9 Kcai/mole. By combining this datum with the
kn own ionization p o t e n t i a l  of the donor (242 Kcal/mole) and the
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~—3 .sa.s:~ y, a su. lu~ D~dt~ is s ;t ~~~n~~d 2~~a’

C c t c u :~~~~.~~~~ c msre ~ ~ _ a . .c c.. , a st i ai / a ..~ . sur
cc’ use us’ .. ..e. ..ct:’ y Cf c.i. i C . ~~~ O~’ t e~ e_ o o t r o . a .  ~~~~~~~~~
e.~~ :~.:ea . s-s _ n ... T hi s  v C~~ UC octacece by ce~~a- .-: - c .  us

~~~~• . t  ._gce.s ;..~.as ‘.~ e t e  tea s obtc~ nod cy Sut ton : r o~di po l e  mom~ nt  ~u s ta.

Ox idation of ::ysr~~:iee

l-P’drazine cue be o;- :ldic~-d in soiuti~~ Ifl two
•.-esys according to the reac tion schemes:

N~:-: — e ~~—

— 2e > 1/2 r~~~~ + 1/2 
+

The second r e a c t i o n  may involve  she inter ::.ediase Nh.~.
r. W.C.E. Niggins on substantintes r v1Gc~ c.c~~ec.s~:.ussteat  es is tne numoer o~ e l ec t r o n s  su s t rac~ ec n.y tee

ng ufeet wreece eos-erecnes the courac of set mc—
acecon. ~-iydroxy i racecass were sreotin to t . X S C C C C  :: ~ em c e c ne
accordeng to tree c:rst reaction , wre:~ e sea .ccc i ons oxeceec
e c c o r s e n g  to  tee second reac~~con. use eyorox ~’ rc c cca~
oxidation was pe r fo rme d by add ing  2-i ,~O~ t o  a m i x t u r e of TiC I 3and :.I

2k~ .Z1-iCl. The f o l l o w i ng  react~~ohs tu .~e place :

M2
0
2 

+ Tl 3
~ — > OM + OM + Ti 4

~~
-
~~ 0:-i > i/z N2 + NI-I

3 
+ H 2 0

N 2M . + ‘IOM ~~~ N
2 

+ 41i
20

The latter reaction is favored at high OH concentrations .
The detailed mechanism of the ox~~. ation reactions is being
further studied using Isotopic Nj~I-1 and analyzing the
p :ocucts mass spectroscopically. ~

• - 
~~~~ •—“—

• ~.c - ._- . ~~~~~ ~~~~ ~~~ &

The following reports have been forwarded to
C d-k, ~:ashingLon , since the last issue of ESN. Copies  may
bk.. o b t a i ne d fr om  the Technical  I n f o r m a t i o n  O f f i c e , Code
sg B , C,f f ice  of Nava l Research , W a s h I n gt o n  25, D.C.

• C::~~~.L— 3 b— 52  ttCentre do Recherches Sclentifiqucs , cdustcic~~~~
at ~aritimes ~caz’se~~l~ e, ~rance

tt c, ~~~ 4eaas

~~~~~~:~~... — 4 i — 5 2  tt Tne i n s t i t ut e  of Optics  in :~a d r l d ~’ oy ‘~.L. Hyoc

lôl

~ 

~~~~~~~~~~~~~~~~~~ 



C; L—~Th—5Z ~0ecfemucce on the Zr I t i c h  Centr lact i :~ . t o
Te C v i s l o n ~ cy .?.n.. :-~~ce ar.c -e .~~. •,ecer

oNkL—~i~l—52 
11Thc- C p s i c u l  I n s t r u m e n t :  a t  the ~~sh p.nnual

- 
Physical Society EXhlbitjOflti by N.h. :-.yee

CNkL—54—52 ttConference on Adhcs i on’~ by R.W.  Mooney

CNNL—57—52 ‘~Approach to Postgraduate Medical Education
• in Great 3ritain’~ by J.P. Wood

- ONRL—5 8—5 2 “Fur the r  S t u d i e s  on Marine B i o l o~y~ by W .J.  Perry

0NRL— 66— 52 ‘1Atmospheric Radioactivity Following Nuc lear
Ex p losi ons ” by W.L. Hyde

NEW JOURNAL

A new i n t e r n a t i o n a l  j ournal  or. the :.:echs.nics
and Phy SICS of S o l i d s  is b e i n g  ~ub l i s h e d  by the ?ergamcn

- Press  L t d . ,  London.  use ~r i t i s h  red i to :  ~s B:. R. e:~~e ,
Depar tment oi Theoretical i.ccnanics, Universety o~ .sristol.

FOR~~IC OI~IN3 TPIL\~TS

A summer school in pro gramme d e s i gn  for  auto-
matic digi t al c omputing machines will be held in the

• bncversety ~ateema~-:cal ~aboratory at Cc.mb::dge d u : en g
the per i od 16 — 26 September . It wil~ be along the same

as treose heid preveous ly. A cctce~~sc sy~ cabus ana
app lication form may be obtained fro .n G.F. Micks on , Esq.,
M .A . ,  Sec re t a ry  of the B oar d of Extra—Mural Studies ,
Stuart reouse, ~amoridge .

- A one—day conferenc e will be heid ~t Macc rscster
University on 29 October 1952 on Optical and Elec tron

• ;dici ’oscopical Pr oper t i e s  of Text i le F ib r e s.  The confer—
• ence is spons ored by The iv.anchester Section of tne In s t i t u t e

• of Physics. Further information may be obtaine d from th~Ins tit ute of Phys ics, 1 Lowther Gardens, London, S.W. 7

• The Fourth Internationa l Astrophysical Confc:ccc~is to be held at the Astr ophysIcal Institute of the Ur.:vcr—

-

~~ slt y  of Li~’ge fr om 19—21 September 1952 , and w i l l  be on
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~Tht Ph :;ics ef COLsttS t t . Session: will he d~ vot d to

~ c c ov e ry ,  p h o t om e t r y ,  spectroscopy, spcctrc)hcte .etry,
cx~ cre Lntei ant. the o r e t i c a l  r e l a t e d  sp c c t re sce .~:c t op i c s ,
s t r c~~u r t  o~ tee hone and t a d , proC~~~~~ S O~ i ee’~-.~~t~~on
and c v c - l a t i o n , and come t atmospheres. Thirty p:crs
h ave already been announced and others will be we lcome .
Cor:cs~ Ond-snCC ~h~ uid be addressed 

to .‘rofessor P. Swings,
les t i t u t  d’Astrophysiquc, Coi~ te—Sclcssifl, Belgique.

Prep ared  by the S c i e n t i f i c  S ta f f
Submitted by Dr. S.R. Aspinall

Deputy Scientific Director

• _ _  _ _ _ _

PM I LI P D 7/ LOM~V1ANNCap ta in,v USN
Assi s t an t  Naval  Attache for  Research

~;.:
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