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~~~~~ EE~~ NTS OF INTERP IJ NETARY D E N S I T I E S  CF ELEC TRONS
.A::.~ DUST PARTICLES

Professor H. Siedentopi’ of the Univers it y of
T D b i n c e n  and Dr .  A. Beh~r of the F r au nh o f er  Observa t ory,
Frelbur ’3, Germany, have carried out oh~ ervations of the

~ob i aca1 li’jht at the Jungfraujoch High Altitude Ob-
servatory at 3700 meters elevation .

Their equipment consl’~ted of a 6 cm aperturetele scope to which was attached a rot~~t.ing polarizer.
The receptor was a RCA 1PZ1 photomultipiie r . A de—
3olarizer was mounted in front of the photocathode . The
sig nal from the pho tornult ipl ie r was fed into parallel
AC— and DC—amplifie rs and the AC— and DC—portions were
recorded separately. The AC—s igna ’. was , of course , due
to the polarized portion of the zod i acal light. Using
color fi lters , observations were made separately in the
yellow and In the blue region of the spectrum . The
equipment was calibrated for absolute light intensity with
stars of known magnitude.

Dur ing observations conducted in February 1952,
they set up their equipment to make autQinatic sweeps
parallel to the hor izon and extending from the horizon to
an alt itude of 200. The results of the experiments can
be represented as isophots for the general and polarized
zodi acal light , and also for the counterglow (“Gcgenschein’)
which was observed in these i nvestigations . (The counter—
glow could not be seen visually.) In the plane of the

- : ecliptic the polar i zation was found to be -‘.-25 per cent ,

The analys is of the data was carried out under
the assumption that the polarized part of the zodiacal
light is prod uced only by electrons , while the unpolarized
part is due to scattering by elec trons as well as by dus t
part icles;, this pr ocedure is JustifIed by Mie ’s theory of
scattering. The dust particles must be~~ eater than 1O”~
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c:~, sInce otlierwi se they wou l he driven ..way i’r ce~ the
vicinity of the ~un by r~~~i.~t i~~ ‘~.:~~i .rc. WC V C~’, the

• numi cr wi th di ame ter~ ‘;re.~ Le~ t . i~~~ iO~~ cm ~hould :
‘al 1 off

rap ~ ly, so tha t in t ;~c cc Icuict I un~ ~n avc ’r i~~e di ame ter
of l0~~ cm was a s s um e d .  Th~; c — ~i c u l a t i o n ~ a l so  ~.how a
n e i l L ~~i b lc p o l a r i c a t l o n  in the  b a chward  d i r e c t i o n .

So far only the r c~~u l t s  fr om the “y e l I ow~’ ex-
posure have been a n a ly z ed . i3y ~ o 1vincj  the necessary
ln tc~jra1 equations , the following interplanetary electron
densities are obtaine d in the plane of the ecliptic:

0.0 astron . units fr om the ~un.........l00Oelectroris/cc.
1.0 astron . units (at ear th’s orbit)... 600electrons/cc.
1.3 astron , units., .,.,..,.., . ... . . .. .. l2oelectroris/cc.

The distribution of surfaces of equa l electron density is
found to be ellipsoidal with a ratio of axes of two to one
(see dotted lines sketch).

~ e1ectrons

dus t .~~~~~
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Fr o; th~. ~ii f~h:i’encc he twe~ n t . .e ~en e r ~~l and
o a r i ~~ed CO~ p oue nt  of t~. e - .’,oe i~~c a l  l~~j Lt , ~~ f orm ~~t i o n

car ’  be o b t a i n e J  about  the  c l i s  t r i b u t i  en of i n t er p l an c t z ~ry
dust. Its den sity is found to be approxim ately constant

the  p l an e  of the  e c l i p t i c  c own to  abou t  th e o rb i t  of
V enus  ond then dr cix. r a p i d l y  t o~iard s  the su n .  I f  t h e
du s t  p a r t i c l e  d ame t e r  is as sumc d to be l0 ’t to ~O ~ cm ,the  d e n s i ty  of in t e r p l a n e t a r y  d u s t  i s  found  t o  be ~~~~i0 15

~art ic1es/cc. This :‘i~ ure agrees well wi th the e s t i m a t e s
cf the cor onal dust density by Allen and van de Huist.
The su r f a c e s  of equa l d u s t  p a r t i c l e  d en s i t y  a r e  a l s o  given
in the ske tch (by  s o l i d  l i n e s ) .

Siedentopf interprets the c o un t e r g l o w  as i~r o —
~uc ed by a c loud  of p a r t i c l e s  r a t h e r  than  by anoma lous
sca ttering . In accordance with an old hypothesis , a high
c oncentration of dust particles could exist in the vicinity
of the l i b r a t i o n  po in t  of the s u n — e a r t h  sys tem , appr ox i m a t e l y
3.Cl astronom ical units from the earth in the direction
away fr om the sun. The particle density there would have
to be 10 to 20 times that of the general field.

The full details of the present work wi,~.l be
Dublished in the near future in the Zeitschrlft fur
Astrophysik. Siedentopf and Behr are planning to contin~iethese measurements with itnpr oved eguipment at the J uagIrau~och.

::s:~ic RAY STAR PRODWED EY A SLOW NUCLEAR FRAG~ ENT

An unusua l cosmic ray event has been obs~rvedby .A. Tidrnan, G. Davis , an~ A.J. Hertz at 1mp~rialColle ge , London , in a G—5 nuclear emulsion exposed at
hi’~.h altitudes . An almos t Identical event was discovered
a fe’.e weeks ago by Professor ~~~. Danysz, Un i versity of Warsaw,
who communicated its occurrence informally to the workers
In Eng land. The event found by the Imperial College gr oup
Is described below.

A large star was observed , produced by a primary
prot on of ~~ 6 3ev energy; the star showed no shower tracksbut sixteen tracks above minimum ionizat Ion, One of the
ejected particles was seen to cause another star on coming
to rest. This particle had an in itial charge of about ten
as determined fr om the thinni ng down of its track. Its
track length was ab out 25.0 microns . Its init i al energy was
estimated to be about 280 Mev, At the point at which it
comes to rest , a three—pr ong star is observed; the total
energy showing in the star is 50 to 70 Mev. (The event
observe d by Danysz showed a secondary star of even higher
energy).
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i~hc t i m e  interva l Le~ ’i cn cj e ct ~io n and st o p~~i ng
of the nuc lear  f r a ~ me n t ( ~~~ iC 1’. s e c )  is too long to  be
a s c r i b e d t o  a m et a s  t a b l e  s ic  ~e. The p r o I ~~b i  l i t y  of a chanc e
cci nc~~decec c~ i.~g b o t h  o b s e r v a t l  oris ) I s  ~~~ l O— ~~. in  o rde r
to  ex p l a in  t h i s  even t  on so:.~e a c s i a  ot~ er tnan a chance
co inc iden ce , i t is  pr c: osed by Da~ ysz ari a by the I m p e r i a l
. o l l c ~;e group  that a ~r—me son p r o d u c e d  in  th e  p r i m a r y  s t a r
may have been c a r r i e d  a long  -. :it h  the n a a v i ly — c h a r g e d  f rag-
ment and become abso rbed  only a f te r  the f r a gm e n t  c ame to
r e s t .  The ene rgy  r e le a s e d  in such a r e a c t i o n  would  be
suff icient to account for the secondary star.
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THE SPFX~1FIC UEAT OF LIQUID SULFU R

Professor U. Braune and Dr. I.loelle r (Harinover )
have determinc d the specific heat of liquid sulfur over
the temp era ture r ange  130 — 42O~~~. An adiabatic glass
calorimet er was used in this experiment , which is a
relatively difficult one due to the very small heat con-
ductivity of liquid s u l f u r  ( on l y  a b o u t  ten times that of
air). The temperatur e gradier .t between the center of the
sample and the outside wall was 2 - 3cC. The temperature
sf the system was raised at rates which varIed be tween
0,15 t o  0,30  per minute . The absence of any systematic
dependence of the measured specific heats on this rate
Indicates that equilibri um conditions were established.
The precision of the r e s u l t s  is est i ma ted at  ~ 0.6 per cent.Appr oximately 100 determinations were made and the specific
heat curve obtained is shown schematically below .

-4

160 4Z0~~

Temperature in ~C

While  interpretation of the results is difficult
it should be noted that the maximum in the specific heat
curve occur s at 16O~~, i.e. at the temperatur e at which
the viscosity Jus t starts its well known pre cipitous rise
ascribe d to the transition of ‘mononier ic to Ipoly meric e
sulfur .

This investigation forms a natural continuation
of the recent wor k in this laborator y dealin g with sulfur
vapor . Their careful vapor dens i ty and absorption spe ctro—
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scopic studies lcd to tce fai rl y eeiLini te con clusi on
t h a t  the S~ species r,mke .~ a s !b n i f i c a n t  c o n t r i ;~u t i o ri t o
the c o mp o s it i o n  a:’ su l f u r  v a p o r .  ( c f . Z .f .  :i~~t u r f ., G a .
32 ( 1951) ; 7x , 4ad ( 1 9 5 2 ) ) .

CATALYTIC COh?O ~~IT IOU OF - .b~SE3US U’~~Rcx~’U 
p~~ct”ip~

D r .  A.B. h a r t  ( t i l a s -g ow ) Is m a k i n g  a s t u d y  of the
vapor  phase d e c o m p o s i t i o n  of h y d r o g e n  p e r o x i d e  in  the
pr esence of various metal c at a l y s t s .  The ~-i2O2 vapor Is
passed at a low concentration in r .ltrogen tar ough a con—
star~t temperatur e tube c o n t a in i n g  a s i n g l e  f i n e  mesh gauze
hel d norma l to the direc tion of flow. The gas stream after
passing the catalys t gauze is analyzed for

MIs initial work has been direc ted t owards a study
of the kinetics of the reaction. A first order reaction
was observed using as the catalys t a copper gauze slightly
contaminated with boric acid . Simi lar results were also
obtaine d wi th a sample of copper which had been ciectro lyti—
cally pol ished in the presence of phosphoric acid. However ,
a third sample of copper which was apparently unc ontaminated
showed zero order kinetics. At present Dr. ~-iart believe s
that the rate determining step is one of adsorption of
peroxide on the metal sur face, but this conclusion is very
tentative and further experiments will be required befor e a
thor ough understanding of the kinetics may be obtained..

The changes of catalytic activity of various
metals during exposure to hydrogen peroxide have also been
measured. An initial decrease in catalytic activ ity is
observed with silver and copper catalysts at low tempera-
tures (60CC) which may be due to an increase in the thick-
ness of the surface oxide layer. Following this in Itial
decrea se , the activity reaches a m i n i m u m  va lue which lasts
for a shor t time with copper but longer with sIlver and then
rises slightly to a fina l steady va lue. The value of this
activity is markedly dependent on temperature. With copper
at 100CC the first two stage~ seen at lower temperatures
are no jon ger evi dent but ins tead there is a rapid rise to
a high leve l of activity. Cobalt was found to be an
especially efficient catalys t for the heterogeneous vapor
phase decomposit ion of peroxide . This seems rather un-
usua l since cobalt is not a good catalys t in the solution
decomposition of peroxide.

For further Informat ion on the heterogene ous de-
composition of hydrogen peroxide see Technical Repor t ONRL—
122—52, available fr om the Technical Publications Office,
Office of Naval Research, Washington 25, D.C.
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Dir ’
~~~,lCi\ i:~ LIQ lb IkCN

~~ . :-: o~’~ an and J. A . i~i i t ch e n e r  ( l m p c r i ~~l C o i i e - e ,
L~ ndo;i) have stud ied the c~ :‘ fu s  Ca ~~ c~~r : - : : . m.U Of c - ~~~~i t
l~i iron in th e  li q uid state by ~sir .-g ~. :u~c o ~ c t i v e  tech-
n ique . The d i f f u s i on e x p e r i m e n t s  were conducte. in tubes
of s:;tall diam eter (1.7 mm ) to cl imia ~~tc Convection effects.
The tube containing the diffus i on couple wl th r a d i o ~ c t lv e
carbon or cobalt was heated to a temp erature above the
ae lt ir -g point of the solid s arie a f t e~’ di:’fu~ ion had occurred ,
the s~ ecime n was solidified and a c o n c e n t r a t i o n — p e n e t r a t i o n
curve was obtained. The latter was determined by measuring
the radioacti vit y along the length of the  specimen by using
a slit system and a Geiger counter.

Values of the diffus i on coefficient for carbon
in iron were obtaine d at a series of temperature s (roughly
l~00 — 1600~~ ) for car bon contents of 3.5, 1.0, and 0.1

~er cent. These results as well as t,~ose for cobalt in
iron (a couple of pure cobalt and pur e iron ) were all on
the order o~ 5 x i~

—5 cm2/sec. The value s ranged fr om
4 - B x l0° cmZ/sec. depend i ng upon temperature and
composition.

The fact that the rate of diffus i on of carbon in
liçu id iron is much the same as that for cobalt indicates
that carbon does not diffuse as the Fe3C molecule as pr o-posed by others on tne basis of surface tens i on measur e-
ments and other methods of studying the structure of liquids .
Since this rate is not extremely high ; some carbon—Iron
binding is evident , but the precise na ture of this binding
is not yet known.

The value of the activation energy for the high
carbon and for the cobalt experiments was 13 ~ 5 Kcal. The
result predicted on the basis of Fraenkel’s the ory was 17
Kcal, while use of Eyring ’s theory gave 6 — 14 Kcal,

NEW TREATMENT OF CHRONIC MYELOI D LE~ KE- -
-
1IA

A new drug %~MYLEMAN u (l:4—d i methanesulphonqxybutane) ,
deve loped by Dr. ~x.I-i. Timmis of the Chester beatty Institut e ,
London, and pr oduced by ~urroughs Weilcome and Co., has beenundergoing favorable clinical trials in the treatme nt of
patients wi th chronic myelogenous leukemia. The drug ~s moreselective than nitrogen mustard or the folic acid antagonist s
in its effect on myeloid cells and should be somewhat safer
in its use.

- 18



Tb*; most f u v c : ’~~u~~ : effe cts ure ~ rise in the
hemo globin lcve ., a se e~~t~ ve r u c u c  t i  on or e V e f l  Ci s~~~ earance
of  i~ t u re m y c l o i d  c .. l~~ f r om the  b l o o d , a r e c u c t i o n  i n
the c e l lu l a r i t y  of the b c e m ~ r r o w , a ~~~;u n u t i o n  i n  the
sice 01’ the e n l a rg e d  sp l e en , ~~~ r o n s -~ace u s u aJ e c t ~ ve I ra —
provement . The erug Is of no v~~ ue in ~~~ treatme nt of
a c u te  m y c l o b l a s t i c , l ,oaphcb l a s t i c , or m o n o c y t i c  leu~cemi a ,
or in acute relapse of the c~;i’oriic Icuhemias .

in the sm all oral do~ca adm inistered daily where
d ep r e s s i o n  of ;sy e lo ic  t i~~sue is  ~vi~~ent , the re I s  l i t t l e
eff ect upon the l~m;ph ac’jtcs ar.c p.ate~ e ts , and s i de  e f f e c t s
are absent. Larger coscs, howaver , depress the platelet
coun t , cause hemorrha~~ic symptoms , aric there ~s a cang er
of produc i ng an Irreversi ble ce ression of the marrcw wh ich
may not become obvious for to 6 months. These effects
show the necess ity for the mos t rigid hematologlc controls.

Three papers  a re  soon t o  be p u b l i s h e d  In Lancet
on the use of ~~iYL2RAN~ in Great Er~~taln . The drug is
not ava i lable com mercially until further clinica l trials
have been completed.

PERSONAL NEWS I TEyS

Sir Frederic C h a r l e s  ba rtlett and Professor C.K.
Ingold have been recommended by the Roya l Society to re-
ceive the Roya l Medals for this year. Sir Frederic was
Pr ofessor of Experimental Psychology at Cambridge from
1931 until he retired this year. Professor Ingold has
been Professor of Chemistry at University College (London)
since 1930.

Professor Sir J ohn Lennard—J ones, F.R.S., has
accepted an invitation to become Princ ipal of the Univer—
Sity College of North Staffordshire in succession to the
late Lor d Lindsay of Blrker. SInce 1932 Sir J ohn has been
Plummer Professor of Theoretical Chemistry at Cambridge ,
and since 1947 he has been Chairman of the Scientific
Advisory Council of the Ministry of Supply.

FOR ThCO:~:ING EVENTS

BUNSEN SCCIETY MEETING ON TECHNICAL R EACTIONS

The ma in  t op ic  of the next general meet ing  of
the Bunsen SocI e ty  w i l l  be the physical chem ical princIples
of technical reactions . The meeting is scheduled for 14 —

17 May 1953 i n Duisbu r g,  Germany. The six inv i ted speakers

19

I

‘
I

& —
-

~~~~~~~
-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~



• en t h i s  m aid t o p i c  i n c l u d e  P r o f e s s o r  b .A . : ‘ i g c n ,
W i s c o n s i n , and Di ’ . D. W . van K r e v e l e n , o~~l . nd .

Shorter c o n t r i b u t i o n s  to th is m eeting, which may
d e a l  WI Ui pnys ical  c h em i c a l  pr ob lems :.e ludin g those not
rela ted to the main topic , will be weic~~ie.

Prepare d by the Scientific Staff
SubmItted by Dr. S.R. Asp inall

Deputy Scientific Director

‘.~v.
Pi-i~ L 1 / . LoH: i~~ N
Capt .~~n, U.S.N.Assistant Naval Attache for Research
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