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KRYPTON 84 ISOTOPE LAMP

Dr. M E. Engelhard of the P
alt, Braunschweig, Ger
fulness of the Xrd% is
source of monochromatic radiation. For se it may
39 vouaared wiun the mercury 198 isotope mp n w frequent=
used in the United States. The Doppler broadening of

a

'J

the spccural lines of mercury is less at any g: iven temper=
aturc than that found with krypton, but ithe Krypton lamp may
be operated at a much lower temperature, the freezing point
of nitrogen, where its vapor pressure is still adequate for
a :rliliant discharge. The Doppler P*oadeﬁxrg at this temp=
erature is about 20 percent less than that found with the
mercury lamp at room temperature. Path=length differences
as high as 80 cm have been observed.

The lamps used by Dr. Engelhard are 7llled to one
atmosphere of krypton at room temperature and the vapor
pressure falls to the co*rect value when the temperature is
reduced, There is thus no change in the properties of the

lamp due to "clean=up", i.,e., 2 change in concentration of
the gase.

Both tne 84 and the 36 isotope have been studied
but the 34 isotope is preferred because the waveiength found
is almos 1Ct1j that found with natural krypton, This has
the advar‘"‘c that natural krypton can be used for all but
the most accurate expurxmgnto. The Krypton isotopes were
separated by Ke Clusius and Ge. Dickel,
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CONFERENCE ON PHASE CONTRAST

A conference or. Phase Contrast and Interference
Contrast was held at the Institute of Optics in Paris on
May 15=21, 1951, Sixty=-seven delegates were present fronm
12 countries. There were two papers on biological topics,
five on novel applications of phase techniques, and 14
concerned solely with the optics of phase and interference
phenomenae

The emphasis of the papers was on the prediction
and observation of the relationship between the object and
its imagee There seemed to be a note of unrest and un-
certainty among those who use phase microscopes, as it
became obvious that the appearance of an object through a
phasc microscope bears only a distant relationship to its
actual form, As was pointed out by Dr., C, P. Saylor of ihe
National Bureau of Standards, Washington, the ¥full compre-
hension of the form of an object can be acquired only by
employing a variety of procedures',

=

n particular, the optical system which is suitabl
for observing the fine details of an object will in general
not show the larger details, This was illustrated in a

paper by Le Co Martin and J. V. Ramsey (London) who observed
polish and index of refraction defectis in glass plates using
phase discs of various angular sizes, sometimes in combination

with phase ringse.

o)

A paper by H. He Hopkins (London) discussed the
visibility of simple objects which arises by their refr
of light outside the objective of the microscope,.

Me Locquin (Paris) described the way in which an
interference filter can be used as a phase ring whose phase
retardation can be varied by a small change in the illuni-
nating wavelengthe The illumination is convenientily done
through another interference filter which is tilted slightly
to change the transmission wavelength,

E. Ingelstam (Stockholm) iIn a series of paper
cussed the application of phase contirast to the measureme
of refractive index gradientis, optical grating errors, and
wind tunnel observations (cf. ESN 5, 95 (1851)).

o ow

The resclving power cf phase contrast microscopes

was treated theoretically by M. Frangon (Paris) and A. Saez
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2
he aberrations of the condenser. I ng
n another paper the cases in which 1nte
c Jupbrior to phase methods and vice vers

j10pt. 30, 221 (1951)).

The proceedings of the meeting will probably be
published by Revue 'Optique, 8 Blwd. Pasteur, Parise
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The 50 contributions dealt with astr
mical, physical, and optical aspecis of ultl
red, and visible speciroscopy; the almost ab-

cworthy

0O Qe

Technical Report ONRL=62=51, summarizing scme of
the papers, will be available from the Technical Information
ivision, Code 250, Office of Naval Research, Washington 25,

D. C.

Negatlve Hydrogen Ilons §

Convincing experimental evidence was presented by
Lochte~Holtgreven (Kiel) that negatively charged hydrogen ion
can exist under laboratory conditions, Previcus calculetions
by Chandrasekhar have suggestcd that practicaily all the sun=
;isuu comes 1 om this species, In this work experiments were
performed using pure hydrogen at effective temperatures of
,000% and 13,0009 and at pressures of 1 and 50 atmospheres
cs;ectively. Calculatioqs performed in Prof, Unsoeld's In=
titute have indicated that these are the conditions under
which there will be a concentration of both electrons and {ree
atcms such that the absorption continuum produced by the hy=-
drogen atoms and the hydrogen anions will be about equal, A
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CO]DQT;;O of observed and calculated line intensities of
the Ha line indicates that the contribution of the hydrogen
anions must be taken into account, ‘Experimentis were alsc
tried at very high pressures leading to similar conclusions,
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Enerqgyv lLevel Splittings y Complex lons
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The splitting of energy levels oI ions 1n agueous
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formed with water molecule In all these ions the differernce
betvween the first two electronic le 3t the

corresponding absorption should be in the very far u
violet. The absorption spectra are due to the split
splittings mentioned aboves
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splits intoc & tripiet, 3 wo abscerpticn bands with
maxims around 4£C0~-6CCay. ere cbserved In {V{H0)g 9%
and elso in _gzlcchelic s¢ £ Wlg. The splitting is
recuced in [V(alcchol )y eand the maxima are dise=
placed to longer wavelen

Bond Dipocle ilomenis

He We T“omjson (Oxford) presented valuable new
results on bond dipole moments obtained from inteasity
studies and also cn .ow temperature crystal spectira. The
infrared band intensitles were obtained using Wilson's methcd

f pressure broadenings COp, COs5, CSz, KZO) CzHz, CHsF,
CHzCl, CHzBr, and CH3I were investigated and some of the
quantitative results are summarized in the following table:
lolecule 3 ond 5u/5rx104Y Moment , u
Ci C=Cl Re® S
Br R e i
- ™l -‘9
C-H lel 0.5
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Table, Contd:

CHSI Cw- 1,0
C"H 009 005

Addition Compounds of Boron Trifluoride

A large number of addition comoounaa of BF-
have been studied by means of Raman speciroscopy during
ithe past several years in the laborato“ica of Pro.° Jo
Goubeau (GBttingen), Three distinct problems arise in
ithese studies:

(1) Structural changes in BFz in the addition compounds,

(2) The nature and strength of the binding forces be-
tween the boron atom and the nitrogen, oxygen, etc.
of the added compound,

{3) Changes undergone by the added molecules,

The force constants in the BF, unit oo not change much upon
formaiion of addition complexés; the bonds between the boron
and nitrogen or oxygen atoms are a’so quite normal single
bonds, whose strength is not very diflerent from that of the
BF bonds.

The changes in the added molecules are more marked
and useful information can be obtained apout these by
studying the changes in their characterisiic frequencies,
The results z“uzpate a plausible alternating effect on the
strength of the uOﬁcs, as the bond immediately next to the
coordinating link is weakened, the next one is strengthened,
the next one is weakened, eice Very similar effects are ob=

tained if protons are used instead of boron tirifluoride such
as In coordination compounds wiih aluminum trichloride.

Infrared Frequencies of the Carboxyl Group

The infrared absorption bands of the carboxyl group
in acid dimers were identified by Sheppard and Hadzli
(Cambridge)., To avoid the ambiguity usually caused by the
simultaneous presence of both monomeric and dimeric carboxylic
acids, this work was carried out in the crystalline or pure
liquid phase; the systens investigated thus consisted

¢Gublc£ly of purely dimeric acids, A series of 18 ac
was investigated; these included both simple and long ch
monocarboxylic and dicarboxylic acids, The effect of r
placing the hydrogen atom of the carboxyl group by deut
was also investligated in each casee

- 174 =




In the spectral region from 1500 and 5000 ca~l,
three main ¢hanges were observed on deuterations The band
at 1420 cm™+ disappears on deuteration and is replaced by a
new band at 1050 cm~}, This was identified as the %"in
planc" deformation fr»quency of the O or OD bond. The
strong broad band at 930 cm~1 also diqapﬂears in deuteration
and is replaced by a new band at 660 cm~ This is identi=-
fied as the "out of plane® deformation zrequency of the OH
or OD bond.

The 1300 cm~l band of the hydrogen acids appears

at somewhat higher frequencies in the deutero acids. This
band is due to the C=0 stretching mode.

STRUCTURE OF LIQUID SLAGS

Dre Je O'M. Bockris of the Departimeni of Chemistry,
Imperial College of Science and Technology, London, is
studying the structure of iliquid oxides and silicates (see
also ESN 4 9] 98 )) a provicded by this \Cfn is
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The structure of these liguids is being investigated
through measurements of elecirical conductivity, eleciro-
lytic behavior, and viscosity. The conductivities of a large
number of substances have been measured and the applicability
of Faraday's law has been studied. A deviation from the
Faraday law indicates non=-ionic conduction, but of the many
metal oxides and silicates investigated only MnO has shown
appreciable deviation, In this case, 80 percent of the con-
duction is ionic, the balance presumably being electironic,

Some measuremenis of transpori number are also
beiﬂg mades For example, the transport number of the cation
in Ky0¢8i0, was found to be about unity, within the experi=~
mental ertor, iese., Vvirtually none of the current is carried

by the silicate ion,

Measurements of the viscosity of silicates of the
type lletalyO,, $i0, will be made shortly by the rotating

crucible method, The apparatus consists essentizlly of a

graphite rod dipping into the liquid silicate contained in a
rotating crucible, The torque applied by the rotating liquid
Lo the graphite rod is balanced by an opposing torque applied
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tically to an armature attached to the up
e ATter suitable calibration, the mag
ent then becomes a measure of the viscosi
ide The viscosity in turn is expected to
Aforﬂatxon on the structure of the silicate,

on 3 July 1951, Prof. B. A. Houssay of the In-
stitute de Biologia Medicina Experimental, Buenos Alres,
delivered the Third Ciba Foundation Lecture on "Sex Hormones
in Diabetes". He discussed the work of his laboratory on
sex hormones and experimentally produced diabetes in labor=
atory animals, Male rats were found to be more sus ceptzblc
to diabetes produced by subtotal pa“C“eatb0uomy than were fe=
males. Gonadectomy in young adult rats of both sexes reduced,
but did not eliminate, this difference. Experiments in which
gonadectomy is performed at a very early age are underwaye

&

In further experiments partially pancreatectcmized
ts were treated with androgens or e°trogens, Diabetes

3 developed quicker and its severiiy and incidence were greater
in the androgen than in the estYogen treated rats, The

b effect of other related steroids was studied in the same
manner but their effect on the diabetes appeared to be
directly related to their androgenic or estirogenic activity,

i Die»nylstlloestrol differs from natural estrogens in that it
causes an early transitory diabetogenic action :ol’oved by
the antidiabetic action shown by the natural estrogen The
early phase is abolished in force feeding cxperimenus.

Pair feeding experimenis were used to determine

that the effect of natural estrogens and androgens on the
£ diabetes is not due to their effect on food consumption, The
Y principal physiological effect of the sex hormones is 1o mod=
? ify the number of islets of Langerhans., Testosterone caused

‘ a reduction in the amount of islet tissue, whereas estrogens

by caused the proliferation of new islet tissue {rom the centro=-

: acinar cellse The islet tissue of stilbesterol ireated
animals was found to be four times greater than normal,

GEMETICAL ANALYSIS OF DRUG RESISTANCE

§ A% the First International Svmaosiun of Chenmical
Microblology held in Rome 25-30 June 1951, Dr. L. Cavalli,
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nese, lMileno, presented his views on "Genetical Analysis
N Qoo - t
¢f Drug Hesislance™,

The discovery of a sexual phase in E, coli by
Lederberg and Tantum has made another type of “experimental
approach possible in studying drug resistance in beacteris,
namely, Mendelian analysis,

Investigations by Cavalli and co-weocrkers demons=
strate the first case of genetical analysis of gradual re-
sistance, also called the "penicillin pattern" after Demerec,
Gradual resistance is easily explained 'a priori! by the
theory of physiologic adaptation., It also can be explained
on the alternative theorj of genetic adaptation on the basis
of a complex picture of inheritance, namely that of a number
of interaciing loci, each contributing by mutation a iow
degree of resistance, adding up u“cn more loci have mutated
to give higher and higher resistance, This polygenic picture
was in fact borne out by the results of bacterial crosses,

ts. ol ses suppert
the hypot detern sistance, full
or gradus g, 4 -LnzT cziz, Al
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FORTHLQUING EVEMNTS

The folliowing meetings are considered to be of
future interest to American scientistis:

Date Meeting Place
5=19 Sept Special Meeting of the ~° Austria
Iron and Steel Institute
{correction)
8=10 Cct German Geophysical Society Stuttgart

Prepared by the Scientific Staff
Submiited by Dr, S. R. Aspinall
beputy Scientifric Dir °ctor
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