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A S P ~~ E~~ HARGE ACCELERA 1tR FOR PROTONS

Professor H. Alfv~n of the Roya l Inst itute of
T~chno1ogy, Stockholm , has described a new method forthe acceleration of nuclear particles. A preliminar y
a~count of the idea has already appeared In the Arklv
f~r Fysik 5, 175 (1952). Since then a more detailed pr o—
posa]. has been made, and apparatus is being constructed
to test the ideas experimentally.

To decrease the length of linear accelerators ,
it is necessary to use yery high electric field strengths
for acceleration . Alfven has suggested the use of the
strong Coulomb field in the vicini ty of a dense electron cloud
moving with an appr opriate speed. One of the advantages
of this method is that it utilizes the self—focusing force - 

-

between the proton and the negative space charge.

A sheet of electr ons Is emitted from a long
cathode and focused along the path of the protons so that
the paths of the individua l electr ons cross the proton
path at right angles. An electr omagnetic wave traveling
along a Lecher—wire system is used to split up the space—
charge sheet into well focused electron clouds which pro-
ceed with the wave. The phase velocity of the traveling
wave is adjus ted by means of loading capacities between
the Lecher wires (Fig. 1).

Cathode

Figure  1.
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A beam of pos i tive i ons is shot along the line
on which the focus proceeds (Fig. 2) .
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Figure 2. cathode

if the veloc i ty of the i ons equals the velocity of •the
focus (i.e. the phase velocity of the waves along the

• Lecher systems) the i ons which are ~ornewhat bcMnd the
focus will be accelerat,e~ by the space charge field ofthe elec trons at the focus. If the phase veloci ty of
the Lecher system is higher at the end than at the begin—
ning, the focus wi li increase its veloc i ty anc the ions
behind the focus will be continuous ly accelerated, in a
certain region near the focus the i ons will be in an
equilibrium which is believed to be s table both in the
longitud inal and transverse directions .

The accelerating field experienced by a proton
in this apparatus turns out to be~—~

_’V /d, where V is the
cathode voltage (or electron energy) ~nd d the th~cknessof the electr on cloud in the direction of pr opagation.
At present a moael is under construction with V 10 kv
to test the idea, it is hoped next to achieve 

~e 
= 50 kV,

d = 0.2 cm , which would give a field strength E = 2.5 x
iO~ v/cm.

An alternative focusing arrangement for the
electrons using a static magnetic field is under investi-
gation exper imentally (Fig. 3) and is hoped to give an
electric field strength of ~~~~~~ y/cm. This pr oi lem is
being attacked by several -workers in Alfv~

’ent s laboratory.

/~~~~ ~~~~~~~~~~N
Ca t h ode ‘ .
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Figur e 3.
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QUICX TES T OF ECHA ’.ICAL lRR~GULAR 1 TI ES OF A MICROSCOPE
STA3E

In the study of tracks of i onizing nuclear
particles in photographic emulsions the measurement of
the multipl e scattering of the t rack plays an important
role. In order to obtain accurate values for the multiple
scattering it is essential to have a micr oscope whose stage
possesses comple tely linear movement and hence does not
contribute appreciably to the scattering by its o~~ i’regu—
larities. Sucr~ irregularities arise from mechanical error s,
dust particles , and temperature gradients.

R. .i. Tennent of Imper i al Col lege , London~ hasinvestigated methods for measuring quickly and conveniently
the straightness or a microscope stage movement. An optical
methoa, using a Michelson interferometer whose mirror is
attachea to the stage of the microscope, pr ovides a test
which is Independent of the optical system of the in3trurnent .
However, as a quick check, the measurement of the ~‘mul tiplescattcring U of a known straight line is to be preferred.
Tennent uses a stretched quartz fiber for this purpose.

Previously, unsupported stretched quartz fibers
had been used as reference lines , but these were round to •

be unsatisfactory because they had to be examined with a
dry objective of low magnification (and hence low resolu—

• tion), Also, being transparent and col orless , they were
aifficult to observe.

~ simple pr ocedur e for pr oduc ing a permanent
stra ight line was deve lopee. ~ quartz fiber is stretche d
over a clean glass plate and rleid in position by shellac
at both ends. The plate and fiber are then silvered by
cirect sputter ing in a vacuum, anc the fiber peeled off
leaving a shadow ~f unsilvcr~ e glass about 2.5 microns in
width . The silve r plate is then coated with a thin layer
of collod ion. Such a plate has been in constant use for
the past few months without snowing any signs of deterioration.

ThE Th~~~ CDYNA~iICS OF CLAThRA ThS 
-

The occlus i on compounds forme d by hydroquinone
wi th numerous gases have been studied systematically by
H. -~. Powell and his associates (Oxford) by me ans of X—ray
c r y s t a l l o g r a p h y  (cf.  ZSN ~~~~, 31 ( 1950) , and numerous pub-
lications in the J.Chem. Soc). The th.~’modynamics andthermochemistry of some of these clathrates are also being
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i nvestigated in several other laboratories. The results
obtained by ~.F. ~vans anc R.E. Richards (Oxford) m di—
cate that the formation of these compounds is strong ly
exotnerinic and that the enthalpy change is roughly pro—
portional to the polarizabi lity of the occ luded mole-
cules. It is also pr oportiona l to the extent to which
the lattice is filled with gas. Some of the conclus ions
reached by W.F.K. Wynne—Jones (Newcastle) on the basis
of vapor pressur e studies do not appear to agree with
these views, however.

The thermochemica l investigations of J~vans
and Richares were per formed in a new twin differential
compensating calor imeter. This calorimeter is made en—
tirely of glass including the heater , thermometers , stirrer ,
and breaker to fracture the sample bulbs. The first in— —

vestigat i on, to be published soon in the i. Chem. Soc.
(London), dealt with the heat of transition from a—~~~hycir oquinone . This was a fundamenta l quant i ty needed in
the work becase the crystal struc ture of ~—hydroqulnone
in the clathrates is different from the ordinary c.—
hydroquinone (~T. Chem . Soc. 815,(1948)). Using this
quantity, the heats of solution of the hydr oquinone
clathrates containing argon, nitrogen , hydrogen chloride ,
methanol, sulfur diox ide, and acetic acid were compared

• with the heats of solution of the pure solid. As the
dissolut ion process is endothermic the temperatur e change
could be compensated by heating. The heats of formation
of the clathrates increase in the order listed from about
6 to 11 Kcal/mole.

Wynne—J ones reported recently on some equilibrium
vapor pressure determinations on the hydr oguinone c .atnrates
containing methanol and sulfur dioxide . The Claus ius—
Clapeyr on equation indicated heats of vaporization of 9.2
and 14.2 Kcal/mole respectively. The value for methanol
is abou t equal to the heat of sublimation of pure methanol,

• suggesting that in this case the heat of formation of the
clathrate Is zero, and that its sta~ ility is due to an
entropy term. The value obtaine d for sulfur dioxide in
its clathrate is considerably larger than the heat of vapori-
zation of bulk SO2 suggesting a heat of formation of about
9 Kcal/mole, whic~ would be in rough agreement wi th the
direct value oDtained by ~vans and Richards.

AE 3nY~~ -~ IC SLOW ANALOGS

The Computation Laboratory of the Office National
d’Etudes et de Recherches Aer onautiques, Paris , under the
direction of Dr. 1.. i.alavar d, Is deve loping electrolyti c
analogs for the potentia l flow around aircraft wings.
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For wing s of constant pr ofile the following
technique has been succcsst’ully emp loyed in order to
determine the induced airstream velocities : first the
two—dimens i ona l flow around the pr ofile is realized in
an clectrolytic tank in which the equipotent ials repre-
sent the streamlines of the air flow. For this purpose
a conducting model of the air foil section is placed in
an originally uniform electric current field whose equl—
potentials represent the streamlines of the undistur bed
flow; a current is then supplied to the model until the
family of equipotentials of the disturbed field satisfies
the Kutta—Joukowsky condition of having no singular i ty
at the trailing edge . With the strength of the original
field modelling the flow velocity at infinity, the cur—
rent thus determined is analog ous to the circulation .
In order to determine the induced ve locity field ar ound a
wing of finite span possessing the above profile over
it s entire width, an electr omagnetic ana logy is used.
The wing appear s as a finite segment of a vortex fila—
ment to whose end points the filaments of the tip vortices
are attacheci , running d ownstream to infinity. A wire is
shaped to represent this configuration which looks like

• three sides from the periphery of a very e longa ted  rec —
tangle where the tip vor tex filaments are represented by
the two long sides and the wing by the shor t side con-
necting them . When supplied w ith  the current found in
the electrolytic tank experiment , this wire will be sur—
r ounded by a magnetic field which, except for calibra-
tion cons tants, is the field of induced velocities around
the wing.

The three dimens i onal flow over a lifting sur—
face of finite plan form can be modelled appr oximately • -

in an electrolytic tank by realizing its ve locity poten—
tial as that due to an originally uniform field which Is
disturbed by appr opriate electrical sources and sinks.
This uniform field is established between a pair of’ con-
ducting sides of the tank and is in the direction of the
undisturbed air flow. The ~ottom of the tank is a plastic
sheet on which the plan form of the lifting surface and
i ts  downs tream wake are ou t l ined .  The forme r is pave d wi th
many small electrodes into which differential currents are
fed in a manner representing the local inclination of the
presumed lifting surface. The area downstream from the
latter is paved wi th long conducting strips in the direc-
tion of the modelled air flow. Each of them is maintained
at the potential prevailing at the point of the trailing
ec.ge ~ihere it meets the iatter (Figure 1.). In this
fashion the Kut ta—J oukowsky condition is once more satis-
fied , and the potential now prevailing in the tank dupli-
cate s reasonahly well the veloc i ty potential of the cor—
responaing Steady air f L o w.

208 
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i~iodel of Swept sack Win~j(Shaded areas are conducting )

Figur e 1.

A particularly ingenious method has been found
for the case where the lifting sur face is a plane lying
in the flow field at a constant angle of attack. Instead
of supplying the electr odes of the lifting surface all
with the same current , the entire area of the lifting sur-
face is cut out of the plastic sheet and a uniform field
norma l to its plane is applied over this area. It is now
necessary to maintain the trailing edge potential in the
str ip electr odes downstream from the lifting surface. For
this purpose small electrodes are placed on the vertical
edge of the cut—out; the potential is measured at these
electrodes and then repr oduced in the correspond i ng s t ri p s
(Figure  2) .

~~~~~~~~e r:t~~
t
~~~

r~ ~~~~~~~~~~~~~~~~~~~~~~~

>0 
~~ 

_ _ _ _ _ _ _ _ _ _

ed~~ ~~~m~asur d here

~j1odel of Lifting Surface 
at Constant Angle

- of At t ack
Figure 2.

In order to realize tne pr oper electrode con-
figuration on the sheets of plastic , narrow strips of
adhesive tape are laid on to mask the areas to be main-
tained non—conducting . The mashed plate is then painted
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with a conducting silve r paint; the adhesive tape is re—
moved and the configuration is ready for insertion into
the tank. This technique is currently applied also to a
problem which originated in the David Taylor Mode l Easin.
It is that of realizing by a stationary current field in
an electrolyte the flow field around a towed ship model.
Assum ing one of the vertical walls o± the tank to be the
median plane o± the model , the area of the wall occupied
by the latter is again paved with small individual elec—
trodes . Current Is supplied to or wi thdrawn from each of
them individually in such a fashion that values of the
potential are realized on the locus of the model ’s hull
which match those having been found in an actual towing
test. In this fashion a source—and—sink equivalent is
found for a given hull configuration .

CAPILLARY DAMAG IN G EFI’ EC TS OF IRON

At a ir ~ of the Physiological Society inOxford on l8—l~ J.A. Nissirn of Guy’s Hospi ta l
~Jedica1 Schoo / reported observations on the
pharmacologic ~~ts of iron salts.

Marked capillary oedema without hemorrhage has
been ncticed in lung sections of animals receiving ferric 

-
•

glucosate in doses of 20 mg of iron per kilogram. Higher 11 -dose levels pr oduced hemorrhagic lesions which were evident ly
due to a combination of’ marked capillary injury and the
anticoagulant effect of iron. After fatal doses of ferric - -

chloride lactate , pulmonary oedema was the presenting toxic
feature and appeared to be the immediate cause of’ death.
Histologic study has shown that capillary injury is pr oduced
~y many iron preparations and a triad of pathologic ye—
sponses as oedema, semicollapse , and hemorrhage can be demon—

— strated. Wnen the pr oduction of capillary injury is associ—
ated with high anticoagulant activity, as in the case of
“ferrous chloride ascorbat&’, massive pulmonary hemorrhages
result. Capillary injury seems to play an important role - •

in the toxicity of “ferric hydroxide ferrous ascorbate~,ferrous ascorbate, ferric ammon ium citrate , ferric tartrate ,and Ferronascine (Roche). Saccharated iron oxide appears
to possess the least capillary damaging effect in aadition
to being the least active anticoagulant . The mechanism
by which this capillary injury is produced is independent
of the diffusibility (or particle size), precipit ation ,
or valency of the iron in the preparation .

L 
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CYS TE I NAMINE Fo:~ PROTECTIC~S AGAINST I ON I Z I N G  RA~IAT1C:~S 
—

At the Physiolo-~iCa! Society 
:-~:eeting mentione d

abovc , Professor Z,~~. Eacq and A. 
herve of tne Departments

of General Pathology arid Radiotherapy, University of
Liege , Belgium , re orte~ that cys teinamine given In a
dosage of ZOO mg intravenously to human subjects under-
going radiation therapy can reduce and in many instances
near ly abolish symptoms charac terizing the radiation
syndr ome.

The investigator s have studied the protective
effect on animals of 45 substances bearing the amino gr oup
and have found that in all instances amines gave better
protection than the corresponding amino acids , but the
protection was greatest with cysteinamine.

Maximum pr otection is afforded the patIents
only if given just prior to radIation therapy. None is
observed if given immediately after exposure. (cf. ~SN
6, 136 (1952)).

OBSERVATIONS ON VASCULAR RESPONSES IN ThE RAE~ IT’S EAR

Changes in the amount 0±’ blood in a rabbit’s
ear have been recorded by S.M. Hilton and Pamela Holton
of the Physiological Laboratory, University of Cambridge,
using a photoelectric method descr ibed by Holton and
Perry in 195! and, at the same time , the venous outflow
has been measured by means of a plastic .dr op chamber
deve l oped by Hilton.

In this latter device , which will be described
in the Journal of Physiology, the blood is passed in a
closed circuit thr ough a chamber after a selected vein
is cannulated with two lengths of polyethylene tubing.
The dr ops of blood , falling in air , are momentar i ly in
contact with the electrodes , and the rate of dr op forma-
tion is recorded in any convenient way. In the repor t
and exhibition of their observations at the Cambridge
Meeting of the Physiological Society, both the changes
In amounts of blood in the ear a~ d the flow of blood were - —

recorded on smoked drums .

The photocurrent is affec ted predominantly by
changes In the patency ~ne diameter of the smallest vessels
(mainly capillaries), \i:~er—~a~ :ri~ volume ou tf~ cw ~ridicates
the stake o~ ~—~e vessc~s prescn~ing the main resistance to
f low . The si u l t a n e o u ~ usc of both methods thus aliews mor e
precise informatIon to be obtained than is possible wi th
e i the r  metr.od alone .

211
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Arterial injections of small doses of histamine
give rise to capillary dilatation (sometimes preceded by
cons triction), during which the flow may be considerably

-
• recuce d. Similarly, smal l  doses of ad rena l i ne of ten

cause a cap illary dilatation , whil e the flow is unaffected
or slowed. Acety ichol ine in s ma l l  doses was foune to re—
suit in dilatation of both arteries a.d capillaries. The
investigations pointed out that these observations serve
to emphasize Lhat the terms ~~~~~~~~~~~~~~~~~~ and ~vasodi—la tat i onU mus t be used with care.

~~CUPP~E~CE OF VIT AM IN B 12~~FOLIC, AND FOLINIC ACID ~NS EAWEED

Dr .  L.E.  Er icson of the Roya l Ins ti tu t e of
Technology, Stockho lm, has studied var i ous species of
bro~~ an d re d seawee d fr om the Ba l ti c and Nor th Seas to
determine whether and in what amounts vitamln B 1.,, folic ,
and folinic acids occurred in these plants . Tht~ e b r own

• seawee d~ , Sphacelaria arctlca, Larainania sacchar ovia, and
Fucus vesiculosus , a~ d t hree re d seawee ds, Furceflaria
T~~ €Tgiat Polys~phona ~~~~~~~~~~~ and Rhodo~e la s~~l’uscawere r ep~~ te d on by Er icson at the In te rna ti ona l S~~ipos ium
on Scawc~ d Research held in Edinburgh 14—17 July 1952.

Vi t amin B 12 in the form of B 2 was found in all
spec ies of the s ix  weeds examined and 1 b var i ed  f rom 0.5
to 1.0 mg per gram of dry we i ght . The con ten t  of B~~ in
some samples seems to be comparable with that of liver .

The tes ting of vitamin B12 ac tiv i ty was d one
using Lactobacillus lactis and L. Ieishrnanii.

All seaweeds contained folic and folinic acid
except . Rhod omela ,

~ ICRC~ 1OLOGY OF DRIED AND LIQUID ~ULH EGGS

A symposium on food preservation was held in
Cambr idge  on 24 J u l y  at  which t i m e  ~r .  ~ .R . ~ nowles of
Belfast indicated that since chipped arid second grade
eggs were used in the preparation o:’ d :ied  egg yolk, a
figure as low as five million organisms per gr am would
be a meritor i ous achievement in providing eggs Intended
for human consumption.

- 
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Althou~h i.C. it eg~~; ar c s~ ieo;.~ in c r i m i n a t e d  in
food D o l s o n l a g  i t  is s ig n i f I c a n t  t o  repor t that of l’ -I
r a n d o m  samples  t ak- ; :i  f~’o:i~ p r oc e s s in g  p l an t s  in  I r e l a n d
ove r the  ;ast ~ev~n months , s x  w~— re p o s i t iv e  Ion

• Sa l c’nc l~ a; f ou r of ~h~~ c y i u i d e d  •~~i1I~Or.C1i tvi -)~~i r~2 r i u n .
• Sa:~.p i e s  of l i~~u~ c ~~~~ cn..-e~ eggs u’-n’ e sno~;;n to  ~e re -i -a~nt

Cu vc;o-’s c~ ~~~~~~~~~ n a — t  c a l a r l y  U 
____

This  ~n h a sj z ~ s thu~ c.ucke ca:i ae symptom ess f accu l  cx cr e—
te:’s of ~almonc.Ila t~;rnI n-’~:ri~:: and tha t  t h e i r  eg- f e , if
in ge s te e~ may cause  ~-rutc  is tr o — e nt e r i t i s ~ I n t h i s  con—
n e c t io n  i t  is of f ur t h e r  in t e r e s t  to  note  t~~~t in  the l~

• J u l y issue of tnc ~r it i i~h ;.:ecical Journa l , two f a t a l  and
two severe cases of :ood r o i s on in g  cue t o  duch eggs w er e
r e p o r t e d .  i~y means  c~ e act e r : c n t a ge  t yp ing  oi tne s t r a i n s
of Salmonella tvnhi rnur~~~ and by agglutination tests on
duck sera the i n cr ie . i n et e d  eggs  were t raced to  the appr o—
p r i a t e  f locks  of ducics ..

T~~ HNIC AL REPORTS CF CC ’

The f o l l o wi n g  r epo r t s  have been f or w a r d ed  to
ONR , Wash ing ton , since the las t  issue of ESN. Copies  may

• be ob ta ined  fr om the Technical  I n fo r mat i o n  O f f i c e , Code
250 , O f f i c e  of N aval  Research , W a s h i n g t o n  25 , D.C.

ONRL 51 5Z “E . v1.l . Ph o t o m u l t i pl i e r  Tubes ’~ byW.L. .  Hyde

ONRL—6 3—52 ‘~~x p er im e nt a l  Psychology in I t a l y’2 by 1-l.A. Imus

ON RL—64 —52 ‘~The Burch R e f l e c t i ng  :dicros c ope ” by W .L. Hyde

ONRL—68—5 2 “Nuclear  Ch e m i s t r y  Research  at  Cha lmers  i n s t i —
tu te  of Technology ” by R .W .  Mooney

ON RL—69—5 2 “ The I n a u g u r a l  d~e e t i ng  of AGARD~t by F.J. Weyl

ONR L— 70— 52 “ The Pr ogram of- the I n s t i t u t e  N a z i o n a l e  per
le A p p l i c a z i o n i  del  C al c o l o ’~ by F.J. Weyl

ONRL—7 2—5 2 ‘2Copenhag en Conferenc e on Nuclear  Physics
and leme r Lt a r y  P a r t i c l e  i hysics ” by S. F .
Singer

ONRL—7 3—5 2 “ The I n f l u en c e  of ‘A c a p t i n o l ’  and V i t a m i n  A
on L \ 1g . .~ s~~on~’ cy ~~~~ Imus

c:’:RL-74—52 “Research in P h y si o l o g i c a l  Psychology” by
~~~~~~~ ~mus
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~EPCRT CF :dEDICAL RESI~ARCH COUN CiL, GREAT B R I T A I N  1950—5 1

The 37th annua l repor t of the MedIcal Research
Counc l c over ing  the year e n d i n g  September  30, 1951 , was
publ shec reccntiy. I t  fo l l o w s  the p a t t e r n  e s t ai Ai s hed
last year of describing progress n a selection of the
sci~ n:ific f i c i ~~ in which the Council is promotin~j rc—• sL~arch. Thesc ~i c iu s  ar~~: ( a )  p r o t e i n s , ( b )  the preser-
vation or living cells at low temperatures , (c) statistics
in meaical  researcn , ( d )  in f e c t i o u s  di s oas es , ( e )  recent
worr~ on antibiotics , (r) diseases o~ tac eye , (g) s~-~ n
a~sease ,(h) tne experimental s tudy ol :~um~n s~~~~l, ( i )  c l i —
matolo~ ica1 medicine , ( j )  m a l a r i a , (

~~
) cnemica l  agents

in the causation of cancer , and ( . )  cor t~scne ane AC fl-i.

- The annual cos t to public funds for maintaining
these research projects is r oughly E1,500,000 with rather
more than ~Z5O,O0O extra for capital expenditur e on build-ings  and major equipment .

The repor t is printed and )ublished by Her
:-.:ajesty’ s St a t i ona ry  Ofrice , ‘~Z3 Oxfor d S t ree t , Lond on,
W.l. The price is six shillings.

PERSONAL Ne WS I Thrvi

Three recent appo in tmen t s  of astrophysicists in
the Lond on area have been announced.

Pr ofessor V .C.A. Ferrar o, u n t i l  r e c e nt l y  at
U n i v e r s i t y Co l l ege , Exeter , has been appo inted  Pr ofessor
at  Queen :dary Col lege , U n i v e r s i t y  of London , to t ake the
place  of k~r o fessor  Cr .C. McVi t t ie , who is now at the
U n i v e r s i t y  of I l l i no i s .

Pr ofessor  F e r r a r o  i~ w e l l  kno~~ for  h is  wor k
in c ol l a 3 o rat i on  witn Pr ofessor Chapman on the theory of
magne t i c  a tor us and aur ora arid for  the ma thema t i ca l  t reat- ’
meat  o~’ th e  a c t i o n  of a n e u t r a l  ion i zed s t ream in  a ma g-
n e t i c  i~~~ lc . .,.os t r e c e n t l y  h i s  work has been c oncerned
wi th the p r r  !cm of s tr i r s  h a v i ng  a v a r i a b l e  m a g n e t i c  f i e l d .

_ r .  -
. • sold of tne Cav~ r.d i sh Laoora tory ,  Cambr idge ,

has been a7~i o i n t - .~a ~ Ch i e f  As~;i st a nt  a t  the R oya l ~r~ enwich
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Observatory, Herstmonceux, Sussex. Dr. Gold has achieve d
pr ominence by flis collaboration wi th Bon~ i on the cneory
of continuous creation . He has most recently ceen con—
cerned witri magnetohydr odynarnICs and the pro~ lei~i 01

’ the
p o l a r i z a t i o n  of s t ar l ig h t .  D~~. Gold was the f i r s t  to sug—

• gest a t  a conference on the “Dynwlcs of ionized  iviedia ”
-: in London , that  po in t  sources of r a d i o  noI se  ( the so—cal led

r a d i o  s t a r s )  may be of e x t r a g a l a c t i c  or i g i n  and i d e n t i —
li ab le  w i t h  ga lax ies  whose spec t ra  i nd ic a te  h i g h l y  tur-
bu len t  mot ion .

Dr.  P.A. Swe et , who was mos t recent ly  at the
Univers i ty  of Glasgow , has been appointed Ass i s t ant  Direc-
tor of the U n i v e r s i t y  of London Observatory at  i i i il l  H i l l ,
whose Director is Professor C.W. Allen. Dr. Sweet will
be concerned w i t h  theoretical astr onomy; his special  inter—

• 
- est has been pr oblems on cosmi c magnetic f i e l d s .

Prepared by the Scientific Staff
Submitted by Dr. S.R. Aspina ll• Deputy Scientific Direc tor

Captain”, U.S.N. ‘

Assistan
~
t Nava l Attache for Research
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