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~bY?T CN 34 ISCTC? LA~ P

Dr. :~ E. Engeihard of the ysil-Lalia che Tach—
:~~sChC ~undcsansta1~ , Dra sch~t~ i~ , Ge . y ~ has been
s~~-a~

. ’r ~~n~ tha usefulness of the Kr~~ isoto:~e ia~~ as a
ci’ monochromatic radiat i on. For this purpose It may

~ co~:pared wl~~ the mercury 193 isotope lai.~p now ~requent—
r used in the U:xited States. The Doppler  br oadening of

t•’~c spectral linas o~ mercury is less at any given temper—
a;ui’c anan tna t ~auna w~ tn  ~ryp ;cn , ~~~ ~ne ~:ypton r amp may
hc O:)0’ated at a :~ucn 1o~.ie r ~emp era tu rc ~ tne freezing point
ci’ n Y ~r o~ en , ~:hare its vapor p r e ssur e  is stIll adequate for
a brillia nt discharCe. The Doppler broadeninj at this te mp—

at~~~ is about ZO percent less than tha t I ound with the
:acrcury lamp at room temperature. ?ath—length differences
as high as 30 cm have been observed.

Thc ia :cps used by Dr. ~r.~einard are f~ 11e~ to one
:ac/)P~cre 0: ~cr y P t C f l  at room temp.i~r at ure ane tne  va por

::r~~ s~ire fails to the correct value when -~ne tem :~c~ratur e is

~ucc i. Th~rc is thus no char.~e in the properties of the
•:~uc to ~clean_up u , I.e., a change in concentration of

t :-
~~~ baa .

• B o t h  t .ic ~ 1 an~i cn~ 53 i s o to~ e have be~ n s t u d i e d
e~ ~sot o~e :s pr :arrcc accause tne ve~ en~tn b and

c a .:;~~t c x i ct ~~y t ;.~ t f a u n a  w t . c n a t ur a l  k ’y :)tor.. Tn i s  has
~~~~ t a r a~ ~-:rypton can be usce : or a l l  but

t;•~~ :,ioat a c cu r a te  e x7 e r i a~~nt t , The :-:r yp t on lsotopc s were
separated by :K. C lus i us and c~. DiCkel.
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cc~~?:~~FNC E ON P~IASE C~ :~TRAST

A conference or. Phase Contraat and Interferenc e
Contrast was held at the Institute of Optica In Paris on

~bay 15—21 , 1951. Sixty—seven delegates were present from
12 countries. There were two papers or. biological topics,
five on novel agplications of phase techniques, anc 1~
concerne d solely w i t h  the optics of phase and in terference
phenomena.

The emphasis of the papers was on the prcdictlon
and observation of the relationship between the ob~ cct and
i t s  image. There seemed to be a note of’ unrest and tin—
ccrta~nty among those wrio use pnase microscope s) as it
bccaiac obvious  t ha t  the appearance of an object thr ough a
phase microscope bears only a distant relationship to its
actua~ l orm . As was poin~oe out oy Dr. C. P~ Saylor of the
N at~~ona1 Sureau of Standares , W~ s•i ington , ~he ~iu11 compre-
hensi on of the form of an object can be acqu ired only by
employing a variety of proceduresU .

In particular , the optical system which is suitab~~
or observing the fine details of an object wiil in general

- not show the larger details. m i s was ~11us tratee ~n a
paper by L. C. ~artin and ~~ V. Ramsey (London ) who cbser:a a
polish and index of refraction defects in glass plates using
phase discs of var ious angular sizes, sometimes in combinatic~w i th  phase r i ngs .

A paper by ]-L H. HopkIns (London ) discussed the
• v i s i b i l i t y  of s imple objects which  a r i ses  by t he i r  r e f r a c t io n

of light outs ide the objecti ve of’ the microscope.

M. Locquin ( Pa r i s )  desc r ibed  the way in wh ich  an
in te r fe rence  f i l t e r  can be used as a phase r i ng  whose phase
r e t a r d a t i o n  can be varied by a small  change in the i llumi-
nating  wavelength.  The i l lu rn in a t  ion Is convenient ly done
thr ough anot her in ter ference  f i l t e r  which is tilted slightly
to change the transmission wavelength.

E. Ingeistam (Stockholm) In a series of papers dis -
cussed the  appl i ca t i on of phase cont ras t  t o  the mcasure :~cn t
of r e f r a c t i v e  index grad ien t s, opt ica l  gr a t i n g  e r ro r s , a rid
wind tunne l observat ions (c f.  ESN 5, 95 ( 1 9 5 1) ) .

The reso lv ing  power of phase cont ras t  micr osco :De s
was treated theoretically by d. Fr~ nç cn (Pu r~ s) anc ~~.

p
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~: a d r i d ) ,  wh o showod how it increased  a i t h  an i ncr ea se  of
t :~~~~ di~aw’tc: a: the phase r : n g,  ac in g  1~ mi t cc  t~~n a l Iy  icy
the a e:’ r~. .t i u n s  of the condense:. Yranc cn also delineated
in an o th e r paper the cases in which interferenc e methods
arc s up e r i o r  t o  phase methods and vice versa ( c f.  Rev.
d’Opt. 30, 221 (1951)).

The pr oceedings of the meeting will p:ob~b1y be
publishe d by Revue dtopt ique, ~ Blva. Pasteur, Paris.

:~:T: U-~ IC~~-~ DIS~LaaI0N C~ ~~~ a~-~~---a-( SP~~T~CSC0~Y

An :nl orma l i nt e r na t~~ona~ ccn:ercnce on
ala: Spe ctr oscepy ~ o r gn n i a e d  by Pr o fes so r s  ii~ dies che r
~~ase.~jand ?~. ...ac~:e (i- i ’eiuui ’g 

~~~~~~~~~~~~~~~~ 
was a d o  at ~asc l ~i une

23—3 0 , 1951o About 150 scientists representing the United
States , Great 3r~ ta:n, ano most western iu~’opaan countries
a t t e n d ed . This  s u r p r i s i ng l y  l a rge  i n t er e st  may st imu ate
the repetition of such mee t ings  dur ing  f o r t h c oming summers.

The 50 contributions dealt  with a st r o ph lr a lc a l ,
chemical , phys ica l , and op t i ca l  aspects  of u t r av eb~~;~
: n f rar e d , and v i s i b le  spectroscopy ;  the a lmos t  c oic.pi etc ab-
senc e of Raman spectroscopy f rom the discuss ion  is notewor thy
in i n d i c a t i ng  current  trends of int cr c st ~

Technical  Repor t  ONRL—62—5 l, summarizing some of
z .-ie papers , w i l l  be ava:~ ab1e from tao i ccnn~ cal m n : o rm zt l cn
D i v i s I on , Code 250, Off ice  of Naval Research, Washin g ton  25,
a. ~..

N eg a t I ve  Hy drogen I ons

Convincing experImental evidenc e was presented by
scchte—Holtgreven (Kiel) that negative ly charged hydr ogen ions
can exist under laboratory cond1tions~ Previous- calculations
a:’ Cnanerase .’:aar have suggestec taat prac~ :ca~ 1y all the sun—light comes from this species. In this work e;perimer.ts were
pcrfcrmec us ing pure  nydrogen at effective temperatares of
l0,C00~/. and l3,000°K and at pressures of 1 and 50 atmospheres
reoaectlve iy. Calculations performed in Prof. Unsoeldt s 1n
s;itate have indicated that these are the conditions under
waich there will be a concentrat ion of bot h electrons erie free
atoms such that the absorpt i on continuum produced b:r ihe
drogen atoms and the hydrogen anions Wi ll be about equal. A

p — 1’) 
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comparison cc’ cb..e.’vcd .and calculated i i r~L~ intensitIes ~i
the ~:a line in d i c a t e s  th:zt the coritribatia ; of t~ e ~~~yL ~~~~~~~~~~ t: -

.

anions must be t ak en  int o account .  i ixpc : iment s  were a se
t r i e d  at very  h i g h  p r ecsu :e s  1a~ d in g  to  s im i l a r  conc i as i cn~,

~. r icra~ evc l S r I  i t t  r~~s in Canale:-. cris

The s r l it t in ~, af ene r gy  leve ls  of i ons in  ac .a T ct
So l u t i o ns was d i s cu s se d  by ~~~ -iarar ann (?:‘ankfurt). :~::sr e s u l t s  p r o v i d e  a c lear  i l l ust r a t i on of the manne r in ‘a~ich

• the electrostatic e f fe c t s  of l i ga no s  in ccmplcx i ons e f : kc t
a srlitting om the ground state o: tao centra ~. ~on~
non: ultraviolet absorption spectra of the triva ea: i sas
of Ti, V, Cr, end ln were satisfactorily interpreted under
the assumpt ion of ocannedral s ymawAry :n t a e ir  ccm~~ exe s
forme d with water rsoiecuLs. Iri all these i ons the c ffci’~ ..:
between the first two electronic levels Is so great tha t ta~i
corresponding absorption shou d be in the very far ultra-
violet. The absorpt ion spectra are due to the splItting or
splittings mentioned above~

Titanium and manganese both have a D grou n d  s t a te
and the sp l i t t i n g  is o a t  i:.a t c d  cat a h cc : e t ic a l  li- ounac to
:i e : an ab:o :pt i :r. b:n :  a :ca~~: 35D :.., The ob:e:~’oa ;en:~

c. . . _ _
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~~an : a s c  in a ::h:li: sc~a: :n: :. P l 3 ~ The :~~l t - .i n --

in ~U a  tha I A -
~~~

-
~ an d th e  maxima a:.. a s —

p laced  t o  IonIc: t:av~~dngth ~ .

bond elc hanents

Thom sor. ( Caf or d )  :;:csontc d va uab l e  new
r e s u l t s  on head dipole m oannat: obtain~ d from int .neity
s t u d ie s  and a l s o  on ~o’~; to .s;~ :eta:s. c:~.’st~~l s3act ’.’a~ Tho

a c n e  : n t c n s~ t i es  wore  nor. a~. :rig ~,: ~scn~a: r:cssu:c br caccn~ ng .  C02, ~~~~~~~~ 
C~~~, .~~O ~~~~~ c:-~:- ,

C::d Ci , c :-iC:r , and C - 3 1  \ ierc  in v e s t i g a t e d  s ome ol’
cu a a t it a t ivc  r~~au1t s  ar e a a . t - : . a r l ac d  ir i  the f o lc\-/ i~~g t a e l c~

• -• - - - ‘- -- ~-- — — - _c’- ‘-‘ • • .• • ,.. . • - . .  .

• 0— k : • -
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Addit Ion Com~ oands of bor on T r i f l - :o :i d c

A la rge  n umber of a d d I t i o n  c ompounds of b F — ~
have been studied by means of Raman spec li’oscopy cur~ng
she past several years in the laboratories of prof~ J~
Goubcau (Gbttirigen). Three distinct pr oblems arise in
these studies;

( 1)  S t r u c t u r a l  change s in  ~ O 3 in the a d d i t i o n  c omp ounds ,

(2) The natur e and s t r e n g t h  of the b i n d i n g  forces  be-
tween the bor on atom and the nitrogen, oxygen, etc.
of the added c omp ound ,

(3) Changes undergone by the added molecules,

The force constants in the ~~~ un i t  do act change much upon
fermasic .n of a d d i t i o n  compi ex th ~ b ones between  the bor on
and nitrogen or oxygen atoms are also qaioc norma l s r .~ le
bonds , whose s t r e n g t h  is not very di f cc : ea t  f r om  that  of the
bF bonds.

The changcs  in the added molecules are more marked
ana use:ul  irn oi’mat~~on can ac octacrioc. aaou; s;.c~ e oy
studying the changes in their characterIstic 2racacncies~The r e s u l t s  i nd i ca t e  a p l a u sib l e  altei ’aa : sag e f A~ct on sb-s
st r eng th  of the b onds , as the ho~ d i iosed .a;e y :.ont to the
c o o r d i n a t in g  l i nk  is weakened , the ne’~t one is strengthened,
the next one is weakened, etc, Very s:m:lar effects are ob-
tained if protons are used instead of bor on triflucride such
as in coordination compounds with aluminum trichioride.

I n fr a r e d  Fr ecuencics  of t h~ Carhoxv i  Grou~

The infrared absorpt ion bands of the carboxy? group
in acid  d im e r s  were i d e n t if i e d  by Sheppard and r~ad zi
(Cae .ar idge ’~. To avoid the ambi gu i ty usua l iy caused by the
simuitane ous presence of both monomeric and dimeric carboxylic
acids , tais work was carried out in the c r y s t a l l i n e  or pure
i s gu s o  3nasc; tnc systems xnvest~~ga ted  thus cons i s ted

cc ru rc ly  c im e r i c  ac~ ds, A se rie s  of 13 acids
‘.-:as i nvest igatea; ~nese cnc~ udec aes a s smp_ e and long can in,
monccar~ oxyllc and dicarhoxylic acios. Inc c:i’ect cc’ r~ —
piacir.g tue riycircgen atom of tao cerocxyi group by ceuterium
was a i s o  i n v e st I g a t e d  ~n eaca C e s C .

— l7’~ —
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In the  spec tr a l  r e g i o n  f r o m  1500 and 5300 cm i ,
t arec  nacn  onanges were observcc on cout e ra t c on , ~hc banc
at 1-l~I0 cre~~ di sappear s  on deuterat ion  and is rep laced  by a
new band at 1050 cn~~

1, This was identified as the ~ in
plane U de format i on f requency of the 0-~ o:’ OD bond . The
s t rong  br oad band at 930 ca~~1 also d isappears  in d e u ter a t i c~
and is replaced by a new band at 660 cm 1. This  Is i d e n t i —
fi e d  as the b out of p 1ane’~ de form at ion  frequency of the Q~
or OD bond.

The 1300 crc 1 band of the hydrogen acids appears
at somewhat h igher  frequencies in  the deutero acids. This
band is due to the C—a s t re tching  mode .

STR~~TURE OF LiQUID SL~GS

Dr .  J. O’~vI. BockrIs of the Department of’ Chemistry,
Imp e r i a l  Col lege  of Science and Technology, London, Is
studying the s t ruc t ur e of l i q u i d  oxIdes  and s i l i c a t e s  (see
a l so  E~N 4-, 216 ( 1 9 5 0 ) ) .  The da ta  provided  by t h i s  work  is
01 at-eat v a lu e  cc unoerstane:nc tao ocnav: or cc c o m p _ e x

c:a~~~sn’~:i ea l  s l a g s ,

The structure ol’ these liquids is being investigated
through  measur ements ci’ elec tr ical conductivity, electro-
ly t ic  behavior , and viscosity. The c or iduct iv it i es  of a la rge
number of substances have been measured and the a p p l i c a b i l i t y
of Faraday~s law has been studied. A deviation from the
Faraday law ind ica tes  non—ionic  coaduct i on~ but of the many
m e t a l  oxides and s i l i c a t e s  i nves t iga t ed  onl y .ltO has showri

• appreciable deviation. In this case, 60 percent of the c on-
duc t ion  is ionic , the balance presumably being e lec t ron ic .

S ome measurements of t ranspor t number are a l so
be ing  made. For example , the t ranspor t number of the ca t i on
in K20.Si02 was foun d t o  be abou t uni ty ,  w i t h i n  the exper~ —
mental  e r ror ; i.e., v i r t u a l l y  none of the cur ren t  is ca r r i ed
by the s i l i ca t e  ion ,

.:casurements of the viscos ity of s i l i c a t e s  of the
type :.:etal~ 0~ Si0 2 w i l l  be made s h o r t l y  by the r o t a t i n g
cruc ib le met~iod. The apparatus consists essentially cf a
graphite rod dipping into the liquid silicate c o nt a i n ed  sr. a
rotating crucible . The torque applied by the r o t a t i n g  liquid
to the graphite ro~ is balanced by an opposing torque applied

— 175. —
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nacactically to an ar~ asu:e attached to  th e  us~ er ~nc of
th~ r ce . Af t er  sui~~ab1c c a l i b ra t i o n , the m a~ n e t i s i a~
c u rr e nt  th en  be come s a measur e of the v i s c o s i t y  ci’ the
1ic ~uid . The v i s c o s i t y  In tu r n is expected t o  give va luab l e
j ns’ ormat ion  on the s t ru c t u r e  of the s i l i c a t e,

s:x hOkhCN S IN P IAP ETES

On 3 J u l y  195 1, Pr of 0 B. A0 Houssay of the In—
5 t it a t c  de ~ i o l c g i a  :dedccin a dxpcr i r seata l , Buenos A I r e s ,
d e l iv er e d  the T~~ir d  Ciba  Eounda ;ic :~ Lectur e on ~Sex •-~crmonc s
i n D i ab e t e s ” . He d i scussed  the work of his ~aborat ory on
sex norreones sac. c xp e r i men t a s iy  ~rocucea ocace~ es in .~~~ei o: —

story  animals . ..a c rats were founs  to  cc more su s c c pt sb i e
to  d ia bet e s  :tr od~~.ed by s uot ot a l  pan crea tect omy than were c e —

~u.1es. Gonacectomy ifl young ac ui t  r aL s  oc coc a so;-:cs recucea ,
out aic not climsaa~e, t r i i s  d c c c  erence. cxper cmen ~ s wncch
gonadectomy is per fo rmed  at a very ea r ly  age are underway.

In further experiment s partially paacrcatectcmlzed
r a t s  were t r eated  w i t h  andr ogens or e st rogens .  Dsace ta s
ocve~~oped quccke r ana i ts  seve ri ty  ano cac:acace were grea ter
in tac androgen  than in the es~~~gen t r e a tc o  r at s ,  Tue
e f f e c t  of othe r r e l a t e d  s t e ro id s  was s t u d i e d  in the -same
manner but  th e ir  e ffec t  on the d iabe tes  appear ed to  be
e sr e c t ly  r e l a t ea  to  t h e i r  ana rogen ic  or est: ’oJcnic  acccvcty .
~ i et ny l s t ilD e st r o l  c~ cI e r s  cr o m  n a t u r a l  e s t rogens  in tha t it
causes an e a r l y  t r a n sct o r y  olabe togeni c  ac t ion  so i lowe d  by
the a n tid ia b e t i c  ac t ion  shown by the na tu ra l  es tr ogens . The
ear ly phase is abo l i she d in fo rce  f e e d i n g  expe r imen t s,

Pai r  f e e dIn g  exper ime nt s were used to  de t e rmine
tha t  the e ffe c t  of n a t u r a l  es t rogens  and androgens  on the
e~ aDet eS is not due to  t ne i r  e f f e c t  on food  consumption 0 The

; ~s ’incipa 1 p h y s i o l o g i c a l  e f f ec t  of the sex hormone s is to  mcd—
i fy  the number of i s l e t s  of Langerhan s , Testos terone caused
a r educ t ion  in the amount of i s l e t  t i s sue , wher eas  e s t rogens

t caused the p r o l i f e r a t i o n  of new i s l e t  t i s s u e  f rom the centro—
acina r  ce l l s,  The I s let  t i s s u e  of s t il be st cr o l  t r e a t e d
animals was found to be four times greater than normal .

•:ETICAL Ai- ALYSIS OF DRUG RESiSTANCE

At the F i r s t  I n t e r n a t i o n a l Symposium of C h e mi c a l
~ icrob io 1ogy held in Rome Z5—~ O J une l95l~ r .  L. Ca va l l i ,

— 176 —
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h~~-orator i sc ie nt iliol cell~~ st~ tut O Sie:c raai ot i a—
h~.s via.:a on benet ical Anaiy: is

e ~ r - g  h e s i s t a n C c~~.

The discovery of a sexua l phase in E. coli by
Ledcrberg and Tantum has made anothe r type of expac-imen tal
appr oach po~ sib e in studying drug resistanc e in b ac te r ia ,
namely,  ;.endeliari analysis.

I nv e s t ig a t i o ns  by Cava~~~i and co—w ork ers  demon-
s t rat e  the  f ir s t  case of geneS ica l  ana lys i s  of gradua l r e —
sistance , a lso  called the “ p en i c i l l i n  p at t er n t

~ a f t e r  Demei ’ec,
Gradua l resistance is e a s ily  e ;- :pln ine d a p r I o r i ’  by t h~th eo ry  of physio logic adaptstisn~ It also can be exD1aln~ d
on t h e  a l t er n a t i v e  the ory of ge n e t i c  adascat  or. on the basI s
of a c omplex p i c t u r e of inh e r i t an c e , namely  tha t  of a n umber
01 i n t e r act in g  loc i , each c o n o r c o u t i n g  by mu t a t i o n  a ~sw
cegr ee  oc r e si s t ance, a d d c n g  up waca more .~ocs :.av-~ routateat o  gcve n c g n c r  and n igne r r e si st ance . ~acs poeygcnic pcctsrewas in  fac t  borne out by the r e s u l t s  of b a c t e r i a l  cr osees~

Ca the who e, t : -
~~~~ r e s u l t s  ci’ th e  crcs~~es sup to r t

the :y-~ot:~.esis ci’ :~~.e :ms t aa ianc  is ~a n t e ,
a

•auc r c a  at a: s- ~na . ~~~~. ‘eat a ‘ -~ :_ a: w a r r an t  a .-~
• :.oa-e ccr:an :ns can oI i’er e x c e l l e nt  o~ p o r tun i t i e s

~or ama cnvestcga~ ion cc the ‘~bete noir&t cc gene ti cs ,r.ameiy
po iy gen ic  i n her i t a n c e.

~~~~~~~~ ~ fEhT~

The foliowing meetings are considered to  be of
f u tur e i n t e re s t  to  ~-sr.crican s ci e n ti st s ;

Da ’se e et l n ~ Place
5—19 Sept  ~~~ ci ~:ecting of the . - Aus~~ ia

Ir o n  and Stee l  In s t i tu t e
( c or r ec t i o n )

8—10 Oct German Ge ophysical SocIe ty  Stu t t g a r t

? reoar cd  by the Scient~ :ic S t a f f
Submitted by Dr. S. R. Aspinall

Deputy S c i e n t i f i c  D i r ~ ctor

Ca3m. l :~ U.s.N.
• Assistant :;.-m.: ~t tso1to for Research
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