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NEW O3SERVATIONS OF HEAVY MESONS

o

Observations of the existence and decay of new

s of heavy mesoans have receatly been obtained from -
graphic plates. As a result of these new findings

thc heavy mesons previously designated as Kappa=-mesons

have now been found to consist of two different types of

particless (1) Kappa-mesons (mass 1080+1C0O) which decay

into a charged p-meson and two light neutral particles;

(2) chi-mesons (mass 14704100) which undergo a 2=body
decay into a charged w=-meson of unique energy and a
neutral particle, NO, of mass ~~900,
The Decay of Chi-~Mesons
In addition to five K~-mesons previously reported

(Technical Report ONRL=5=52), the cosmic-ray group at the
University of Bristol has now discovered five more bring=
ing their total number up to ten., (The event previously

3 reported as K7 in ONRL-5-52 and ESN 6, 5 (1952) is now
feli to be ambiguous since it may represent the large

1 angle scatter of a p~meson) In addition another K-meson

1 bas been found at Paris, one at Milan (described below),
znc one at Corke. The latter gave a primary track Zmm
long wiith mass about 1350, but the secondary track was
100 short to be measured,

The masses of all the (primary) K-particles
seemed to fall into two distinct groups when determined
4 poth by conventional methods (scattering and range) and

by the photoelectric method used at the University of
Lund, The crucial evidence, however, came from the fact
that in about five cases the secondary particle had a

o
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unique momentuw corresponding to a value of pi of 180 iev/c.
Three of those tracks were long enough to 2allow their identi-~
fication as mw-mesons., It was found that the corresponding
primary particles were those with the higher mass of zbout
1500, These three cases corresponded to h? K8, and K9
listed below,.

Primary SccoLdary
Length Mass Length Mass o]} Kinetic energy
(microns) (microns) (Mev)
R=7 125Of5580 2500 290420 18318 120+:12
X=8 2550 14380+3R0 7650 310+15 174+17 112511
K=9 ldbO*JWB 19,500 200315 163+13 120xik
=45

In addition K3 and the Paris K-meson are assumed (O
be chi-mesons since the mean angle of scatiering (F =0,148
the secondary particle again yielded p3 = 130 liev/c, From tae
mass of the primary particle, Kl and K& are beclieved to be
chi-mesons.,

If one interprets teatatively the neutral particle N°©
{of mass~»900i,) a‘lSlnu from the chi-meson decay as a neuiral
lau-meson one should expect oc045103311y to observe its decay
in flight. This event has been looked for by examining the
plates carefully in the direction opposite 38 that taken by the
w-meson. A length corresponding to 4 x 107 seconds has been
examined but no such event has been found.

Decay of Kappa-llesons

In two cases the secondary was positively identi=-
fied as a up=mesoni in the case of K5 from grain density and
scattering; in the case of KR by the decay of the u=-meson
into an electron. In these cases and others (for example,
the Milan K-meson described below) the momentum of the
se¢concary was not unique, and the primary mass corresponded
to a vlue of about 1100, For this type of event, the original
name “kappa-meson" has been retained and it is still assumed
to decay into a p-meson plus two light neutral praticles.

In scanning I1ford G=5 plates 400 microns thick
for p=decays, Re. Levi Setti and As Lovati of the University
of Milan have identified the decay of a kappa-meson. The
plates had been flown at balloon altitudes, and were exposed
vertically with the emulsions facing each othere. The primary
(Kappa) meson, traveling downward entered from the glass of
one plate and decayed in the emulsion of the other plate.

—~,
.

ac

total length of the track is 2080 microns. The mass of the
primary particle was determined by scattering and raage
measurements to be 12204240 eleciron masses.
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The secondary track is 1400 micro long and
araia density corresponding to minimum ion¢_“uioz; £y
zasS ureine 1.».: CI. tAL\.a mean \.uk(,bc O¢ scattier - C' a ‘Ju:—uv 0- 2

of 260460 Tuv/c was obtaincd. The mass of the secondery
assumed to be les han 400 m_. Since its momcntum

can be~
is larger than that of a secondary from a chi-meson decay,
it may be assumed that it was a p-meson from a true kappa-
decay.

Dccay of a Tau=Meson

The decay of & tau-meson has been observed by
Dr. M. Ceccarelli at the University of Padova, The event
took place in a G=5 enwulsion 1200 microns thick which wes
¢xposed inside an aluminum shield at mountain zltitudes,
The irack of the tau-meson has & length of 8 mm, The mass
of the particle as determined from scattcving and range
measurenents is 950 w .o The rest energy of the tau-meson
is shared almost equa ly among the three dec j-Pu.u.ClGS’
assumed to be w=mesons, It is the best example of this
type found up to date. An independent determination of
the mass of the tau-meson by applying conservation=of=
aomentum considerations to the decay gave a value of 980 T, e

The photographic plate group of the University
dova Is plamning further exposure at mountain altie
of plates located in an extremely strong magnetic
i, At the present time, a magnet capable of producing
0O causs is being constructed and will be put into
tion this summer,
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THE HALF=LIFE AND DECAY OF THE NEUTRAL 1=-MESON

A neutral w=meson could decay in several possible
wayss (a) m%e—sy + ¥

(0) o0y + T + e~

(¢) M°—se¥+e”

o addition to the well known process (a), evidence for
ac existence of decay scheme (b) has Jjust been obtained
on p“otographic plates by the cosmic ray group at the
jniversity of Bristol. They recognize these decays by

ne existence of electron pairs very close to the nuclear
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event in which the neutral w-mesons are producbd. These
pairs have been termed "direct®, whereas pairs produced
by the conversion of Y=rays from decay (a) are termed
“nrclat -.dlt

In the experimental investigation, 1425 showers

were used giving 6770 charged mesons, From this figure ,
ta¢c number of ncutral mesons was estimated as 3400, The i
number of identified direct pairs was 15 but it was esti-
mated that an additional 25 were not identified because
their tracks were too short., The ratio for the probability

; o cecay (b) to decay (a) is then 0,012::0,004., The

' experimental value is in excellent agreement with the
theoretical ratio , 0,014, calculated by R.H, Dalitz of
the University of Birmingham on the basis of a second=

ier eleciromagnetic process,

! For the purpose of the expurxnung direct pairs
: were defined as thoee at a distance less than 5y from the
tar., An intcre ting ccmparison is afforded by Hlott‘n“
the disparity distribution for direct and related pairs,
Tne energy division (E,/(E,+E,) or L7/(u1-p7)) for related i
airs is seen to be in~acc chnce wiTh theofetical expecta=
ion for Y-ray pa1L production, while the direct pairs give
pronounced peak for equal division of energy. However,
:c plots of total energy of the pair vs. frequency are
und to be in excellent agreement In the two cases. The
bsence of high energy direct pairs eliminates the possi=-
ility for decay scheme (c) which should have twice the
wergy (i.ee, the full energy of the w%-meson)

P{J

s}

O tr W by o O 'Y
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It was pointed out by Dalitz (Proc. Phys. Soc.
667 (1951)) that the lifetime of the wC-meson could
ietermined more accurately frOﬂ ‘h‘z§1 ect pairs Dy
asuring the distribution of rR/A1 - where R is the
distance Detween the star and the or1gin of the pair. At

;.
|2

ne

K1
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(c ®

5 % lO" seconds. When better statistics are obtained,
this method is believed to be capable of giving a very
accurate determination of the half-life of the neutral

p TM=MCSOne.

THE DIBELECTRIC CONSTANT OF SELENIUM

1 Mr. HeA. Gebbie of the Services Electronics

: earch Laboratory, Baldock, Herts., has recen~lj measured
ne index of refractior of selenium in the visible and
infra=red and the dielectric constant at frequencies of
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les. The latter experiment was done in cooperation
D.G. Kiely. The index in the infrae-red beyond

ons is about 2.45., The square of the index is
0 which should be the dieleciric constant at infra-
Lbnc1e“b The measured value of the dielectiric

at 10 cpq is 5 7+,a04, The loss tangent varied
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The close agreement of the dielectric constant
at the two widely secparated frequencies strongly suggests
that selenium has no significant absorption bands beiween
the infra=red and millimeter wavelength regions, and that
LL should be very useful as an optical material in these
wavelengthse It would not, of course, be possible to make
>ri¢no with good recsolving power because of the low dis=
pcrsioq in this region. On the other hand, lenses of high
PO

HIGH-SPEED FLOWS THROUGH AIR FOIL SYSTEMS

A COmprehcnsive program on the study of high=-

speed gas flows through blade systems such as are en=
countercd 1n compressors apd gas turbines has been starte

at the Institut fur Casstrbmungcn of the Technische Hochschule,
Stuttgart., Particular emphasis is to be given to investi-
cations concerning compressibility and viscosity effects in
poin stationary and non-stationary flow regimes. The work

is in charge of Professor A, Weise, the Institutet!s director,
and is :apxdly becoming the principal research concern of

nis tcam of eight associates and assistants.

The ceatral facility for the experimental phase
of ithis program is to consist of a glass-walled test chamber
in which the flow throngh two successive blade sysicms, of
which onc may be moving with respect to the other, can be
tucied by optical methods, For this purpose the cCustocmary

exial flow pattern is to be converted into a radial one,
the Dlades of the moving system being mounted on the rim
¢’ & large=diameter wheel with their span=-wise direction
warallel to the wheel axis. The test chamber has iis glass
walls parallel to the plane of the wheel and is located

v;.;.va-;y above the axis in such a fashion that thc whecel=
sorne ades sweep through its lower portion between the
glass panels. In the upper portion the fixed cascade of
wir foils is mounted with their span~wisc direction again
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¢ side~walls. The flow iIs to be establ
r in a radial direction down into the
the fixed and subsequently through the
)

normal to th
by drawing ai
chambher past
system of foi

Optical analyses will be made by means of =2
four-plate interferometer of the Mach-Zechnder type which
is to be installed around the test section., The light
source is a high-intensity discharge lamp, and for ihe

recording of non~stationary phenomena 2 rotating nmirror
is to be inserted into the light path after the test
sections The mirror wiil throw the image in sequence on
ecach of a battery of ten Kerr=-cell shutters, synchronously
3 iriggered at intervals of one microsecond,

Steady flows past a single cascade or through a
pair of stationary ones in various relative positions can
i be examined respectively by omitting the blade system on
4 the wheel or by clamping the latter in a fixed position,
3 A supersonic blow-down tunnel of about 8 cm x 8 cm cross
section is also available in which flows around the indi-
vidual profiles can first be studied,

The program is motivated by the belief that
nificant improvements in the efficiency of gas turbines
be obtained by reducing the losses In the aecrodynamic
With the progressive ease of manufacturing high=
rature alloy blades to detailed profiling spccific;-

it becomes a matter of importance tc determine zero=
nically efficient blade shapes which minimize, in
T *calar, the losses having their origin in the non-
stationary flow phenomena due to the fact that the blades
cf any one ring sweep alternately through the laminar and
turbulent flow regimes found in the wake of the preceding
blade=ring,
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Instrument Develooment

The blue=prints for the rotating wheel installge
ticn have been completed and negotiations for its manufacture
are in progresse

A set of very good interferometer plates, 20 cm
A square, has been preserved from the war years. These have
now becn assembled by Mr. K. Steegmaier in a light but
ﬂxnic aluminum frame, using an arrangement originally pro-
posed by He Kindler, in which the plates are placed at
A the corners of a rectangle whose sides are in the rctio of

o
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le« So far this work is encountering con-
1culty No chemical firm in Germany has been
of distilling nitrobenzene to ilie neccessaery
of purity, and the small amount which was
i Weisets Institute by the Chemistry Department
echinische Hoclischule has failed to retain its purity
11 containers which could so far be provided,
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A high intensity lurp, using a 5 wf condeﬂscr

The small supersonic wind tunnel is completely
It is fed from a compressed air reservceir,
runs of about 30 seconds duration. The reservoir
arently not dried so that, as a precaution
inst water vapor condensation in the tunnel, a scquence
eicht aircraft engine coolers has been inserted between
e
e

o 3
Ly e 7]

o

() b

ressure reduction valve and the upstiream end of ihe
ction. These engine radiators, however, will with-
only a limited pressure, well below that of the

velr airs A special system is therefore Dbeing

loped by lire G. Friz for the control of the pressure
ion valve. The control signal isgenerated by a ncn=
electronic device which is steered by the differ=
urrent flowing through a pair of coils, one of

g wound around a mercury manometer measuring the
in the channel and the other one around a mercury
1cicating the desired standard pressure. Tne non=
consists in having the control signal follow the
nal with a variable damping whose size increases
lutter. In this fashion the buildup of excessive
is effectively avoided although the circuit

o] small error signals with great sensitivity.
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PADTING POINT 202 THE SYNTHRES IS OF CORTISONE
i i 1 \

NEW S TAR MCr UL N UK |5 13.-‘.\ nola Ui DL o o B B ) 0 o
In view of the shoar Lnu s of the supply of bile
acids from which synthetic cortisone has hitherto been
made, the possibllity of "*lﬂ vegetable stercids for
this purpose has lately a»tructec much attention. One
such is the sapogenin named hecogenin

HO

which is present in sisal waste (R.K. Callow, J.W. Cornforth,
ané P.C. Spensleys Chemisiry and Industry, 699, (iS51)).

Dr. Callow and his group in the National Insti-
tute for Medical Research at Mill Hill, London, have recently
found that hecogenin can advantageously be extracted from
the juice of the leaves of the sisal plant, Agave sisalana
Perrine, The procedure for the preparation of the crude
sapogenin can readily be .ncorporated into the industrial
process for the manufacture of sisal fiber. The liquid
expressed from the waste product of the "dry™ decortication
of the leaves is allowed to ferment, when the steroid
thereby released from the saponin precipitates oute This
is collected by centrifugation and dried; the resultant
brittle solid amounts to nearly 2 per cent of the weight
of the original juice obtained from the older leaves of
the plant, Juice from young leaves may yield as little
as O+3 per cent,

This crude hecogenin can readily be prepared
on the plantations, as only simple equipment is required
and no chemicals are necessary. For purification, it is
suspended in normal sulfuric or hydrochloric acid and
neeied at about 1009, for 3=4 hours in order to hydrolyse
residual saponin. Activated charcoal is then added; after
an nour or more this is collected and washed successively
with cold water, dilute alkali, and water., Hecogenin is
then extiracted from the dried mixture with carbon tetra-

crniorice and recrystallized from hot alcohol,
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The process, a description of which has been
su mittcd by P.C. Suu“v*uy Tor gu;licaz;on in Chemistry
and Industry, has yielded over a kilogram of pure hccogenin
in Bo. C2 lvu-s laboratory. Metiiods for its conversion
into cortisone are being investigated by Dr. Cornfortin,
(Contributed by the State Department Science @ffice. )

LITHIUM ALUMINUM HYDRIDE IN OLEFIN CHEMISTRY

Novel synthetic methods in olefin chemistry,

making use of lithium alum’num hydride, are being developed
by Professor K. 2iegler (Muelheim)e They yield a-mono-
olefins and a, &'=dioclefins of variable, contirolled chain=-
length under r laylve y simple and mild conditions. Th
general feature of the reactions involved is that initially
a simple olefzn (or acetylene) is interposed in the ﬁ; - H
bond (by hydrogen migration) without polymerization of tie
free radicals.

a-mono-ole ins are prepared by the following
reactions in ether solutions:

50°%C

= CHZ 5=-10 atm.> (I)A“(Ch 2CHz) 5

LJ.AlI-x4 ax SChZ

o]
$0-100C
T + C! = EH ._\—.—_—..—. i ot
(1) *6n, = €h, =iy ?§I§1(ChZCh4(CH2)1CH3)3

where n varies between 15 and R0,

(11), upon heating at 180 = 200°%, decomposes to yield
LiAlH, and CH, = CH=(CHp),~<CHs, an a-mono=olefin. Migra=

irst step of the synthesisg

o tion 6f the double bond has béen observed in some cases
E " (cfe Bnige Chem.,‘gg, 323 (1852))s a, &= Diolefins are
- prepared in an anaiogous manner using acetylene in the

LiAlH4 + 3CH & CH > ?%1?% (CH = CHZ)3

(II11) treated with ethylene (as above) yields HLiAl
(CHqCHZ CH,)nCH CH ) - Uoon heating, the latter gives

z
— -
The reaction of lithium aluminum hydride with

propylene and butene-1 ylelds useful “dimers®;
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2CH, = CH~CH_=CH_ > CH.CH.CH,CH_C! LCols
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| Thac latter readily undergoes cyclization when heated with
Cr,0, to yield 60 per ceat p-xylene, 20 per cent o=-xylene,
1 and 20 per cent ethylbenzene,

PHYS ICAL CHEMISTRY RESEARCH AT MANCHESTER UNIVERSITY

| Sonc o* t“c vork the Phnysical Chemistry
g iversity has been descri
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s down to the lowest pressures.
1 be studied in the presence ol hycro
is a true monomolecular reaction. Dre

son is also planning to study the kinetics

c series of vapor phase reactions involve
ecules (such as Br + D,) using the reaction

e C:’r:[x > HBr + Ch3 as the“standard of comparison.
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Energetics of Coordinate Bond Formation

Dr. H.A. Skinner has recently surveyed the ener-
getics of coordinate link formation, with particular reler=
ence to boron compounds, and attiempted a Quolayuu-V' analysis
of the electron transfer process involved in the formatica
of these complexes, The most important factors werc found
to be the ionization potential of tihe donor, the electron
aff;n-~/ of the acceptor, and steric repulsion. All
available evidence indicates that molecules with high

L1
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ionizaticn potential do not readily act as donor

mean bond dissociation energies are listed

e
error in these may be high.

3ond Molecule D(B=X) Kcal/mole
BeF ?Fs 140.5

5-0 B(OR)3 11025

BE-C1 BC13 93.6

B=Br BET 4 el

B=C B(CH3)3 7369

The electron affinity of BFS was estimcted via
he reaction

ct

BF5(g) + F (g)

Using known data for the necessary quantities (inc
83 Kcal/mole for the electron affinity cffluorine)
of the above reaction was estimated as 75 I 6 Kcal/mo
This leads to a lower limit of 18 Kcal/mole for the e
affinity of BFS'

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

BF, + ok W

BF3 + Br

BFSCI- + 25 Kcal/mole

\/

> BF Br_ + 11 Kcal/mole
3

BFz + OH > BFgCH + 79 Kcal/mole
¢ results are in satisfactory agreement with the known

bility of BF,CI  and of BFBr e

The energetics of the boron trifluoride-dimethyl cther
complex was exazmined in some detail, Its energy of dissocia-

tion is =-13.9 Kcal/mole. By combining this datum with the

known ionization potential of the donor (242 Kcal/mole) and the
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B-~O boadenergy, a .~l O,~J is obtained for K in the
cicctrostatic term K € /" k is essentially a measure
of the vunu.buxv of guu.L,; Oof the electrons forming the
coordinate link. This value obtained by Skinner is in

-\~ 1 N
CXCeLlicCliL

_—

agreement with that obtained by Sutton from

dipole moment data.

P
i%2!

~
LA ) J

Oxidation of Hydrazine

Hydrazine can be oxidized in solution in two

e terTe oy

ways according to the reaction schemes:

+
i\ . - i -
N’:.‘A-'_' - e e 1/2 I\:Z = P\H[_
2= £
v .- ~ L -y .,.+
NoHg = <e 1/& AN, + l/ NH., + 2H
S 3
The second reaction may involve the intermediate N, H,.
Dr. WeC.E. Higginson substantiated previous suggyesTions
that it is the number of electirons subtiracted by the
oxidizing agent which determines the course of the re=-
action, Hydroxyl radicals were shown to oxidize hydrzzine
according to the first reaction, while thallic ions oxidize
accordlng to the second reaction. The hydroxyl radical
oxidation was performed by adding H,O, to & mixiure of TiCl3
fis take place:

and N H[.ZHVI. The following reacti%o

<

HE @ T

2R

N2, CH
NH, + GO0

he latter

aF > cH” + od + Ti*t

1/2 N2 + NHS + HZO

> N\ 51
> N, + 41,0

reaction is favored at high CH concentrations,

'he detailed mechanism of the oxj atzon reactions is being

further studied usiag iSOqulC N2°d4 and analyzing the
products mass speciroscopically,
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ChRL=41=52

The following reports have been forwarded to
/fash 1nbuon, since the last issue of ESN. Copies may
ained from the Tecihnical Information Office, Code
f{ice of Naval Researcn, Washington 25, D.C.

"Centre de Recherches Scieatifiques, Industirielles
et Maritimes Marseille, France®™ by H.A. I

®The Institute of Optics in idadrid™ by W.l. Hyde
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CNRL=43=52 "“Conference on the British Contribution to
Television" by W.L. Hyde and R.R. “eber
ONRL=44=-52 "“The Optical Instruments at the 36 h snnual
Physical Society Exhibition" by W.L. Hyde

ONRL-54-52 "Conference on Adhesion" by R.W. Mooney

ONRL=57-52 "“Approach to Postgraduate Medical Education
in Great Britain™ by J.P. Wood

ONRL=-58-52 M"Further Studies on Marine Biology™ by W.J. Perry-

ONRL=66-52 MAtmospheric Radiocactivity Following Nuclear
Explosions™ by W.L. Hyde

NEW JOURNAL

A new international journal on the kiechanics
and Physics of Solids is being published by the Pergamon
Press Ltd., London. The British Editor is Dr. R. Hill
Department of Theoretical Mechanics, University of Bristol,

FORTHCOMING EVENTS

A summer school in programme design for auto-
matic digital computing machines will be held in the
University Mathematl pul Laboratory at Cambridge during
the period 16 - 26 September. It will be along the same
lines as tnobe held p‘eV1oasly. A detailed syllabus and
application form may be obtained from G.F. HicKson, Esq.,
MeBe Secretarj of the Board of Extra=Mural Studies,
Stuart House, Cambridge.

A one=~-day conference will be held at lanchester
University on 29 October 1952 on Optical and Eleciron
Microscopical Properties of Textile Fibres., The confer=
ence is sponsored by The lanchester Section of the Institute
of Physics. Further information may be obtained freocm the
Institute of Physics, 1 Lowther Gardens, London, S.We. 7

The Fourth International Astrophysical Conference

is to be held at the Astrophysical Institute of the Unive
sity of Liege from 19=-21 September 1952, and will be on
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"rhe Physics of Comets™, Sessions will be devoted to
discovery, photometry, spectroscopy, spectrophotcagiry,
cxperimental and theoretical related spectroscopic topics,
structure of the head and tail, processes of forumation

and evolution, and comet atmospheres. Thirty papers

have already been announced and others will be welcome,
Correspondence should be addressed to ’rofessor P. Swings,
Institut d'Astrophysique, Cointe=-Sclessin, Belgique.

d by the Scientific Staff
ed by Dr. S.R. Aspinall
Deputy Scientific Director
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