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SCIN T1L1~~~’1CN PR CP~~~TlES CF Csl

i~~~. E. hahn and Pr of . J .  Ro sse l  of the U n i v e r s i t y
cf  ~ cuc:.~ tc 1 ~.n Swi tzcr land ;~ave r e c ent l y  ccr ~eu c t c c A  a s tudy
c~ t:-.e scintillat ion pr operties of Csi under c—part Icle
~ on . c r c i m c nt . This investigation is a c o n t i n u a t i o n  of
ea~’ h e r  work by Rossel and D r .  J . B onar~omi ( H e l v e t i c a
Phy sica  Acta 25 , 725 (1~52)) in wh ich  a general study of
t he s c in t i l l a t i o n  pr o p e r t i e s  of the a l k a l i  i o d id e s  was
::~adc.  Tl~e earlier wor k revea led  tha t both Osi and ~ I
pr ove h i g h  lu :.iinescent y i e l d s  w i t h  shor t decay t i m e s a t
io~.; tc~.~p e ra tu r e s .  Csl was f ound to e x h i b i t  two lum ine scen t
c onponents  depend ing  upon the t e m p e r a t u r e .  The s o — c a l l e d
hct com7onent is present at r oom temperatur e but disappears
below about 2000K . An additiona l luminescenc e called the
cold component reveals itself only at temperatures below
about 200°K and only pr ovided tha t the Csi has not been
r:aintaine d at an elevated temperatur e (~~~ 67O°K) during its
preparation.

Hahn and Ros~ e1 have worke d wi th s i n g l e  c r y s t a l s
of CsI gro~;n from aqueous solution . The CsI crys tals were

~r e p a r ~~d wi thou t the a d d i t i o n  of any act ivator and the
lu:Thncsccnce observe d is therefore attributable either to

~~~n’fcctions of the crystal lattice or to unknown im—
purities. The latter explanation seems unlikely since

~ehibcr ate addition of thalium (about 10/0) produced no
chan ge in the luminescent yield at 1~~ temperature.

~~~~~~~~~~~ ~ iP_ ~ u

Hahn  and Rossel have measured the temperature
de~ endence of the characteristic times associatca with the
j~~~incsccnce  of Cs l f rom 770K , the temperatur e of liquid
nitrogen , to room temperature. They used a wide band
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n I tr o ;cn tcI: )cr ature.~ thc 1~uninc  sconCe W~~s ~ uun~~ tu have
an e x p o n e n t I a l  decay Wi th mean Ii i c  u~’ 0.5 ~ 106  ~~c.As the temperatur e was raised the cecay continue d to be
tan t 01 a s~ nglc exponential with somewha t uecrcasca life
t ime  u n t i l  about l35°K. Above this temperature the decay
was f ound to be fas ter and more complex corresponding to
at least two exponcntials.

A study was also made of the r e l a t i v e  1ui~inescent
y i e l d  as a function of temperature. This was accomplishe d
by a pulse he ight ana lys i s  in which the pulse from the
p2~otomult~p1ier was applied to the horizon tal plates of an
oscilloscope while the vertical plates received the pulse
after differentiation by an RC Circuit. Each scintilla-
tion therefor e produced a loop on the oscilloscope which
crossed the horizontal axis at right angles at an abscissa
eçua l to the he i ght of the photomultiplier outpu t pulse.
The distribution of pulse he i ghts was counted by a photo-
cell which surveyed the horizon ta l axis of the oscillo-
scope thr ough a narrow window which could be displaced by
means of a micrometer screw. The relative luminescent
yield was found to decrease monotonica lly as the tempera-
tur e was raised from 77°K, falling to a negligible value
at 300°K. The absolute luminescent yield , i.e. the
f r a c t ion of a— p a r t i c l e  energy t r a n s f o r m e d  i n to  lumines-
cence by the crys tal, was estimated by comparing pulse
he ig ht distribut ions of scintillat !ons in powdered Csl and
powdered Z~.S(Ag). The CsI was found to have a luminescent
yield of 35°/o assuming that the ZnS(Ag) had a luminescent
yield of 280/0 as measured by Kallmann.

The pulse heigh t distribution resulting from the
bombardment of Csl at liquid nitrogen temperatur e by a—
particles from PoZ1O was also analyzed by Hahn and Rossel.
They found that the distribution consisted of a peak which
had a width at half maximum of 50/0. More than 800/0 of
this width could be att~ ibuted to spread in the photo—
multiplier.

C onclus i ons

The work of Hahn and Rosse]. shows that at liquid
n it r ogen tem per atur e C~ i forms an excellent scir~tillator
for the de tection of heavy p a r t i ci c s  and measurement  of
their energy . The decay time is much shor ter than in the
case of ZnS and the energy resolution is, of course, in-
comparably be tter . An advantage of Csl over Nal is that
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the former is not hygroscopic. Sin :jlc crys tals c~f C~I can
be pol ishcd easily by hand with a mois tened cloth and r~ —
ta~n their sur~ ace and trua~parency in aIr ~ or montns. A
d~ sadvantagc waicri is ~crioas b r  some ap7i~ catioas ~s
that the high fluorescence yie’d asc~ snor t eccay t~mc can
be ob t a ined  on ly a t  low t em p e r a t u r e s , r e q u i r ~ ng tac use of
l i q u i d  n i t r o gen  or a i r .  Hahn and Rossel  have observe d
tha t the RCA 5O1~ p h o t omu l t i ? l l er  loses near ly all its
sensitivi ty below abou t 1000K. Consequently the tube mus t
be kept wa r mer than the crys tal and the pr ob l em of the
op t i ca l  c onnect ion  of phosphor and a photo tube  r equ i re s
a t t e n t i o n .

Fur ther investigation of the scintillation pr oper-
ties of ~sl at liquid nitrogen temperatur e are in progress
at Neuchatel. The pr oportionality of pulse hei ght to a—
p a r t i c l e  energy  is be ing  i n v e s t i g a t e d .  P r e l i m i n a r y  r e su l t s
indicate that  there is only a small dev ia t ion  f rom pr opor-
tionality.

BUNSEN S~~ 1E~Y ~EET1NG

The annual meeting of the Bunsen Soc ie ty  in
Du i s b u r g  on 14—17 1~.iay was aga in  a t t ended  by a rec or d number
of Cerm an s c i e nt i s t s , inc l ud i ng abou t 25 physica l  chemists
from East  B e r l i n  and the Eas te rn  Zone of Germany. The
papers and d i scuss ions  t e s t i f i e d  to the con t inu ing  i mpr ove-
ment of phys ico—chemi ca l  r e sea rch  in the u n i v e r s i t i e s  of
/ l cst ern  Germany. Sinc e a l l  the papers presente d w i l l  be
pub l i she d in the Z. f .  E l ekt r ochern . w i th i n  a few months ’
time , on ly a few new deve l opments of p a r t i c u l a r  s ign i f i -
canc e are d iscussed  be l ow .

The Proper ti es of Hydrogen F l u o r i d e  Vapor

The dens i ty  of gaseou s hydr ogen f l u o r i d e  over a
wide range of temperatures and p r e s s u r e s  has been i nves t i—
Cated  by Dr .  W. Strohmeier and Pr of. G~ B r i e g l e b  ( ;‘A~rzbur g ) .
Afl e labor a te vacuum sys tem , made of s i l v e r , and i n c l u d i n g
~ la tinum valves , was used , and the p r e c i s i o n  c l a ime d is
c•~~°/o. The measur ements c overed the temperatur e range
260 — 56cC and were extende d to pressures  as low as a few
:~m. The sample was con ta ined in a s i l v e r  bu lb  of 2100 cc
c a p a c i t y  and the e f f e c t  of ads o r p t i o n  wc~ in v e s t ig a t e d  by

L u n g this bulb with silver Plates and thus increasing
thc total surface tenfold. The effect of adsorption was
sacwn to be negligible.

The results were interpreted In terms of the chain
ass oc I at i on
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whose successive c~ ui llbr Iurn coai,tants were evaluated.
The results suggest that association is s i gn i i i c a n t  up
to abou t ~l0cC; at all temperatures studied , the a s s o c i —
ales are m..~inly cha i ns, while the ring assoc ia t e , 

~~~~~makes a sm all contribution.

Dr. E. U. Francli (G~ ttingcn ) presented  some
recent results on the heat c onduc t iv i ty of hydrogen
f l u o r i d e  vapor which  I n d i c a te  that  at somewhat lower
t e m per a t u r e s , —5 .5°C and +3.5°C , six—membered rings are
of critical imp ortance in the composition of hydrogen
fluor i de vapor . The r e s u l t s  are schemat ical ly  shown In
the figur e below ; i t  is noteworthy that the heat conduc-
tivi ty of hydrogen fluor ide vapor under these conditions
can be about as high as tha t of l i q u i d  water  at the same
temperature.

? , Kcal/m.hr.°C

.5 H20(1 , 0°C)

.4
+3 • 5cC

—5.5°C

.2

.1. HF(g, 200°C)

200 400

pressur e n~ Hg

For comparison, the heat conductivity of liquid water ,
hydr ogen gas, and hydrogen fluor i~~e at ZC0~C ar e also
included in  t h i s  f i g u re .  The observe d max ima pr ove tha t
s p e cI f i c  assoc ia tes  mus t e xi s t ;  cur ves of the required
shape were c a l c ula t e d  by a s su m i n g  tha t (

~~~)~ rings are
responsible for the m axima . Thus the r e l a t i v e  impor t ance
of chain vs. ring assoc iat e  in H? vapor is pr imar i ly a
function of the temperature.
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S tr ont jun F e r n i  tr ice: A e~:P:~r a..~~gr,et ic C~~i~ ound

An investigation of the magnetic susceptibility
of str ontium pcrr ,itridc, Sr3N~1, carried out by
Dr. P. Ehrlich (Hannovcr ) shows tha t the molecular ion

~3 Is paramagnctic, as wou ld be expec te d from the
2

elec tr onic conf i guration L~ 
: ; while the species

.• 4•

i s  ana’ogous to 0,, in K02 and in CaC C~ the quant i tative
re suits reveal some intez4est~ng ~~~~~~~~~~~~

The pernitrldes Cr~N4 and Sr N were o~ scovered
durin g the war , but their p~iysical pr~ p~rt ies have notyet been investigated in d e t a i l .  The me thod of prepa—
r a t i o n  given by E hr l i ch  can be summarized in the fol low-
in g c q u at i o n s~

Sr(NH3)6 >Sr(NH2)2 + 4NH
3 +

(
~~~M

3SrNH + 3N1-L
3

3Sr(NH2)2c~~

Sr3N4 + 2NH 3 + 3M 2

~ca~stion ( 1 )  takes place under norma l cond i t i ons , wh ile
reac tion (II) occurs under very high vacuum at room
t emp era tu re .  Str ont ium p e r n i t r i d e  decomposes w i t h
hydrogen chlor ide according to

S r3N4 + 8HC 1 )3S rC 1z + N
2 + 2NH~C 1

Jhile the substance described by iar tmann in 1943 was
red , Ehrlich was able to obtain this compound in var i ous
different colors , depending on the temperature and time
of preparation.

The magnet :c susceptibilit~ cs were measured be—
tween 9CCH and 67~ 0K; wai e th~y cxhihi~ a definite in—
c:’c~ se .I1 tn temperature , they are a ways lower tnan those
~~~~~~~ w~.ich would be pr co~ ct e a  the o re t~ ca~~ly. ~ nr l~ ch
s~. , es ted that both ~he low value ano the temperature
depe:.aence o~ tne susCCpt ~ bi I ty  mign t be In t er p r e t e d  by
assuming that the paramagnetic i ons are to some extent

172 
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coupled into diamzi ;netic dim~rs. in contrast to these
result s , the :na~ acLic susceptibility of the 0~ ion in K02
is in  good ag re em en t  w i t h  the value  p r e d i c t e d  t h e o r et i—
c a l l  y .

It should be noted tha t this is the fi.rst report
of a paramagnetic molecule ion in which the unpaire.d
elec tron is located on a nitrogen atom.

The Catalytic Dec omposition of Nitrous Oxide

K. 1-lauffe (D~ sse1dorf) presented a clear analysis
of the mechanism of’ ni trous oxide decomposition on nicke l
oxide showing that dcsorption is the rate controlling step
in this decomposition .

The follow ing mechanism was discussed:

N20(g) ~ ‘ N20 ( s ) +  ® ............. ( 1)

N20 (s)+ 0 (s) + 2 
~~~~~~~~

-
~~~
- )N2(g) + 02(g) .. (2)

where (s) indicates a species on the surfac e, and ® is
a positive hole.

Addition of small amounts of L120 increases the
catalytic activity of’ the NiO , but o.so/o Li20 is too
muc h, and beyond this Li 20 concentration the catalys t
de teriorates rapidly. This can readily be interpreted in
terms of the reactions given, since the incorporation of
Li20 in the lat t ice leads to an incr eased c oncen trat ion
of pos it i ve holes, e . While (2) is the rate—c ontrolling
step, the increased number of positive holes will increase
the rate of decomposition; at abou t 0.40/0 Li20, however ,
(1) bec omes rate controlling, and further addition reduces
the cata lytic activi ty.

THE ODYNAMICS CF Th: BENz~ :E-D i pi~~ :y~ SYS TE~d

A recent experimental determi nation by Professor
0. Kor t~m and ~r. Dr eesen (U’ab ngen) of the heat of mixing
of bc n~ ene and oipneny ~ a t 71cC h~ s give n r e s u l t s  which
arc in marh~eo disagreement ~~~~~ tmosc o~ car 11cr wor~-~crs,
and also ifl  d~ sagr ecment wit:. the oretical predictions .
They accentuate the well recognized need for accurate
expcr :mental wor~i in tnis fi eld over the widest possible
temperatur e ranges.
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~-~or a~~ . and _ J r e e s c n  used r ha- c ~~~~ratc ad i a -
b a t i c  ea l or  inc 1e~~ and ao tcr:.. i :~eh  ~ hc :~~~. ta  of :~Lain’~ of
acasene ‘~~i ta L~~paeny~ a .  71°C ; t~ cy also :a urec . tao
vap or  prcsau1’es for ~;hich the reaul ta are La ~ood ~~rec—
neat  with thoac of iivcrots and Penney (Proc . hoy. Soc.,
zl~~~, lU’~ ( i L 5 2 )  ) and of :h~xcnda1c e a al (Phi 1. T:an5.
Roy .  Soc., ~~3, J39 ( 1951)). T~c only :~r ev i ou s  direct
ca l  or Inc t r i o  mea s ur eme n t  on tal a s~~ ten was t t  of .cmpa
a t  25°C (J. Chcm . Phys., 1c3 , 2~)2 ( iS’~3 )), who concluded
tha t the r e s u l t s  can only be interprcte~ on the l~ tt~ cc
model if the e f f e c t  of different sizes of the components
is taken i n t o  account.

~axeaca1e (bc . cit .) CCL’lvCd heat va lues by
di~ iercnt iating tne activity cocfi~ c1cnt results , and
suggested that the partial molar heat contents and
ent r opies  are independ ent of aem~;eratur~~, La th~. ran~c200 — 5000 Kor tbm and Dreeser. now find t h t  the heat of
m i x i n g  is considerably lower at 7i °C  t h a n  .~ t 250C . Con—
b i n i n c  t h e i r  c a l o r im e t r i c  heat  o;’ m i ; • : in g  .-.‘l t h the a:- n r o —
priate free energy value , tac nan—~ dea:. entropy o~

’ mIxing
at 7100 is z e r o  wltala CXpCrinen 1~ l error . Kor t an  be-
lieve s that this may oe cue t o tao :1.0 1 zh ~~t pure benacnc
is considerably less 11or oereo” at 1..e ;.~~~~~C: ta : .~~ r atu r e~
than at 2500, and thus the entropy ~ue to the cestruction
of this order upon mixing is not in~ or tan: acre . While
this interpretation is open to question , t..e results ob-
tained can hardly be reconciled ~;~ th the theory of a—
therma l solutions. This work will be published shor tly
in the Z. 1. Naturforsc1iung.

AZ ~ :E ANALCYPf S CF IdETAL ~YDR iDES

Remarkable analogues of simple and mixed me tal
hydrides were recently discovered by Professor  S. Wib er g
(;~unich) . Ira reacting hydrazoic acid with lithium
aluminum hydride in anhydr ous e ther , the f o l l o w i n g  smooth
r e a c t i o n  occurs:

4N3H + LiA 1H4~~~~ 3LiAl (N
3)4 

+ 4H2

Systematic experiments ind icate that a wide range of
s i mp l e  and n i x c a n at a l  ay~~e iees car. unuergo thIs reaction ,
and Pr o f es s or  . Iib e r g  b~~l i~~vc~ tha t a l l  me t a l l ic  hy d r i de s
can be c onver toe into such ac~ ~e analogues. ~nong the
simple Com:;ounds , tao ~oroa c onpouna , ~~.~3)3 15 C

~:.~~1e k i (~~~ )3  is a sol~ e. ~t ~s oo ~n tc r~;st  to note ~~~~
t.;e azide analogue of aiuminu~ bor ohyci’ide , Al
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is  . bcat  gg ~~~:‘ coat by we i; ht tr o en . R e l~~t i v c ly l i t t l e
t i  on ~s ava . l~~J Ie t pr e s a .  t ~a. tae  pays ~ ca i  aflu

cheaic.~l pr eper ties o~’ these  s ub s  t1. ,Ioes ; t..e~r a r e  s tab l e  a t
eon tea e r at u r e  1:1 the absen c e cd’ ~ ir or :aois ture , but

ap p a r e n t l y  are very explosive on snoc~~.
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The two s tr u c t u r a l  is  oncr o  of pe~atach 1or  o~~l , 3—
ha tad  i eaae have x ’ccc.~t ly boon p r ep a r e d  by h r .  ~~~~~

~ io syntaet:c rou tes used are snOwn i) C1 OW ~ as
can h o  scea , tacy :erovi dc  an uaa ::.b:guous answer concerning
tao lccat~ on 01 tao aya~’ogcn atom in  tao :in a l  p r o d u c t .
dxa:o~ n~~t~~on of th e  p r o du c t s  sra o~:a taut the subs tance previ-
o u s l y  dcscr~ bed ~a tne 1~~t e rat ur e unuer  trac g e n e r a l  name of

c nt acn ~~or oo’etao~~enc has tae str uc~ ure ~a~~~~el—CCl l2.
Th~ s t eps  invo lved  in  the p r e p a r a t i o n  of the two forms were
schc~ atica 1ly as follows :

(I) COL,=CC1-CC 13 > 
CCl

2~~~C1-CO0H

diazorne thane
CC12~~ Cl-C -CRN 2 ~ CC12~CC l-CO l

C12
PC1r

CCI2=C 1-CO-CHCO2 
° 

) CCI 2 CC1-CC 12-CHC 12

~1~CC12~ CCl-CC l~ CHC 1

(II) CC13-CO-CC12-CC 13 — 
) CCI 3-CHOH-CC1-CC 13

CC 13-CHC 1-CC 12 CC 13

~~~ Al

CCl2~~~~CC1~~Cl2

the c o ur s e  of h i s  program on h i g h l y  chbor lasted
a tar 5-t ted C onpounes Dr . Ro o d  i g p r e p~~r od  p e rch i  or o fu ivene ,
l~~, by the cecklor  ir ~a t i o n  of cc tackloropropanc wL th

a l t t m i n u m  In  the pre sence 01 anhydrous  a l u min w r ~ c h l o r i d e .
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15 .. a t~~bh ; , r e d , c: ’:’ _. t~~ i i no
-c Len ma2: ac c S O C  o1’Ct~~O~~l i a t a’e s t ;  ~~~ ~r e~~t h y c r o —
e~~.’b ~ n . u i v cn a , has neve r coca p o e~~~.i’ eo ( o f .  Pain . a - b , 1U

~ l i d C)  )

TdfT C S d ~ ’~~~
gaeao Ttcn i, Un iv e r s i t y  of ;h~p l es , is

s;ud ’ i:ag :.a. o c c u r r en c e  of eu te c  t i c s  in
o~~a tons • he ans mace a comple ~o survey oc tao literature

: a o ; - d  ~11 tao :io~ al~ ic sys t~aiis ‘. :alcr n possess a eutectic.
g - . the  b a s i s  of hn own b i n a r y  an: t e rn a r y  eu t ec t i c s , ho has
-m ’e i i c  t ed the occur rence  of ou te c  t ics  La v a r i o u s  sys tens for
- - a ~ cn  ~.a ta  a rc  no~ ava~~1~ c1e. ~~ ar~~ing  W~~tn n~ nar:es no has
-a’occeaca t o  ternaries , quatornarics , quinternarics , etc.
If t h r e e  el em en ts ~~i f o r m  b i na r y  cu :cctics , then i t  is
c e r t a i n  tha t a t e rn a r y  e ut o c t i c  e x i s t s .  The same reasoning
asplics to qua ternary sac higncr sys~ ems .

Th~ d e t e c t i o n  of a eut oc  t i c  La a n u l t i — c l e m o n t
s-~ste m is labor i ous and t ime consum ing  whoa the co : .vent i ona i
o;•~:io r a t o r y  t echalciuc is used.  :.:a:soieni has avoided  th i s
diL ’f cu~~ty by a o o p t s n g  tao tus~ on zone ::~otn od  deve l oped for
t1.0 -car if ica t ion  of me ta ls  (Cf . AU -Ti 4 , 747 ( : 9 52 ) ) .  A
s a n o l e  composition s e l e c t e d  from the sys tem is sub jec t ed  to
con e :io t~ nn so taa t tao lCst  p o rt :o n  of the a : loy to so—
l~ d~:y IS tao out cc t~ c. Dy a comc ina t~on of me t a llogr aphy ,
chemi ca l  sac A— r a y  ana~ y s is , tae presence of a eutectic and
its c omposition are determined .

As i oe :rom tao interest ~n this pr oDlem from afendaoao:a t a _  s t an a p o i nt , tue s tuay was ~~~ t~ a ted Wi tn tue aIm
of deve l oping  now low—melting alloys wi thout the use of bis-
muth, an element not readily available in Italy.

MELTING FOIU T OF TIT.-~U:U d

The p u b l i - s h o d  d? t er m in a t i o n s  of the m o l t I n g  po in t
o t~ tan~’um range :rom 1795° to l63u00. ~a~s spreac. in re-
sul ts is in par t attriDUtuLJle to tne n~ gnly reactive nature
oL’ t i t a n i u m  and the expor i roca t a l  dLff~cu1;ies involved in
r e v e n a . n~ r eac t~ oa w~ ~n gases sac. ro~ rac ~or~ os dur~ a; mci  ~~

—

L a g .  ‘. ... ~ choi~~eld and .-~~. a. cucon cc ~ne . a t~ ona~
.- : n . . c a  ~aco:’ .tc:j, T ecac ra g ton , ..avc reae :ern~ noa tue m o l t —
i n  point J titanium by u s in g  the c la s s ic a l  no thod ci’ oh—

-~~ ag a~~o-’o~~ at ~.. c . ac~~~.~ouj  co~~~~t~ ons .~~j  ~~~~r 0 c t  o~’
co~ to.. o .~~ ~~~~~ ~~~~~~~~~~~ c ... ~~ 

—

ior :.ly h~ c .tcd specimen w t h  an o pt i ca l  pyr ome ter .  P a r t i c u l a r
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~~~~~~~~~ i~~~~:i~~~ T~~~~~~ tI1 ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :~~~

~~~~~ to  :. m I I : i :~~n t;.e s I~:’ . n o e  1..’e; .. a:.~
t h e  ~f C3a Z~~Ct a im . n~ c L c ~~~ca r~~

’.’~ c t ory  c~ uc_ .~le.
:‘.~~~ .~ p- - : m , ~-at s  ‘ . : r e  e . i ’r i e i  ou .. i n  vac acn u :ca~

i o g : ~~c)  t~~t~~n i u m  w i t h  ~. t o t a l  t I n e  of . . e at i ~~g to
the :: l i m p p o i n t  of only one—half hour .

The i:~s-es t i m . t i~~a gave ~ r e s u l t  of idd O ~ 1000 for
mel  t i a p  p o i n t .  The t e c h n i c~ue us~~i by t~.o investIgators

u .s checked by ~~~~~~~ :.. I s i n g  p o in t  d~. ~ c :’ni:aat i  ons f or
I , on, ~.nd p~~~t ~num, and exco lent agreement was ob-

tained w i t h  thc accepted va lues.

:-
_ asd PCThPARIES lb T1 TAb1b~.. ALLOY syd ?d:1S

The~~ n o p e - s o s  t o  be some d i s c r e c z c n c  In the pub—
~~~ h c d  v al~~os 100 tue ac t a  — alpus plus oc ta boundaries in
t :tancum a~~I o’: p a - s s e  d~ sgr1.ns. h c s u l t e  for ~~~oys u-~ ta
vn:am. ac~, chr  cmi urn , nangunume, and nicke l are in var i ance,
pai’ t lc u l a r  ly el th the d e t e r m i n a t i o n s  made oy b : .  A .  D .

lan of o : r m I u ~~aan ~n lv o : ’ si  ty  sy the h1rdrogcr . pressure
ac tu c a .  ~~~~~~ ~~ an nas r e c e n t  iy :rave. t c  g a t~~a tue :‘~~.s cas
for t he se  d : f f e r o n c e s  sy some CX~ LI’ :nca t~ Wi cu 2.4 atomic
:00 ce nt  n l c k e — t L : a n i a : :  a loy . The be ta — a lp h a  ~ iu:
b ou n o a r y  for this c o m p o s L t i o n  hc.~ been repor ted  by ~~~~~~ 1 ian
to occur a t  Ooi O~~~ w h i i e  otners nave oc ta~ neo a t em p e r a t ur e
of 37500.

Spec ime ns of th e a l l o y  ‘- ‘ore h o n o g o n iz e d  and then
eater q ue n c h ed  from 320°C af cer d el a y  t I n e s  of 0.4 , 3 , 6,
and 13 seconds r e sp e c t i ve ly. A me t r i l l  o r u  h:ic examination
of the specimens snowe d a progressive increase t..e quan—
t i  ty of a ipica armor ,  by nuc le~~t en an~ go c-n. h duo ~ng the
br ief delay tines . Ifl an addit Ional experime nt , a sample

h e a t e d  t o  32000 and su sp c :adcd  on a t h e rm o c oup le  in a
omun or  sac ..  t aut  ~t c o u l d  cc ins  t a nt a n e ousiy  quenched.  ~aj s
pr ocedure pr oduced a m~cros tructur e con s i s  t i n g  cu t  i r el y  of
transformed beta , again con ’i r m I a ~ ~~~~~~ ian~ s or iginal re—
suit for the be ta — alpha p lu s  be ta b oundary .

Thus , bc~~~i 1 lan  has show:a t h a t  the hi ghcr  s o l u —
b i i ity L i n t - s f o r  alpha pIus be ta repor ted by other Investi—
:.tcr s ~s cue to ~nsu::ic~ ently rumid qucncning cram
h: ~n tenpera~ ure. Lao ai?.~a pae sc can orm by cxtreme~y
.‘upi~. uuc c -eat ~~on and cr ow.. . ,  ~ ne ae c onvens~~ora. c oumaoo of
~~~~nca.ng S eC,nens ~un.os~-c. m’. ::rocect~~vc- eas c1. tImes
~~~~. ~~~~~ j  ~ L - . l . . / j  c..~ - ‘-. .. ~e cc ~~~~~~~~~~~~~~~~~~~~~~~~~~~ u~ c~m’t~~i— —

u”’-. ~~~~~~~~~~~~~ 0. t . .~~~ ~~~~~ cc~~ u~.r~ es n ~~~~~~~alloy constituti on diagram s .
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~~~~~~~~~~ pp . ::c~ Ib ~ cy ~~j g p-i . . ~: k1-~~~~

-.1. J. Doler : .u ;  c io raha  L a  the 1nb~~:at o ry  o~
’

S : e  .~n: os :-. ..e. .m .:t a in  the h 5 - m . r  t.,cnt of Suogm’y of the
T :a ~~v e r s i  t . ’ C: .idi .bue ;h ~~~~~~~ 7~~’f-3C te - 5-~ ;.. e m o e  _‘sr cool—
i:.: an .: blo c~~ 1 0 C r ,~~,: o~ ~.ojs . inc )r m,snt aumarutus con—
~~~~~~ cm a L.OcJ 0— .mL_~ e 7C~m t - . c  t u o e a p  devIce  euicn
p- 5 - r~~:t o  c m r o a l a t ~~on 00 l..e . . . ll O .~lood s.~ro~~h the
1 a . m . ’ so  c-c:.: a m .  e r o a i n t l c n  oc • ice W S t ; r  c : . r3 -.~~n th e

~~~~~~~~~~~~~ of t h i s  a p p e r  a L a - s  a r t e r i a l  b lood
1 o o o l e ~ t o  a t o e m o r a t - ar e  of 100 to 2Oc~ b~ fo~~ i~ ‘

~~~~
—

t o  mm. a c e y c I r o u l ~~ti  on t a r  oa~~: the fe: :.~~ aj  vein.
p~ 0 c  o~. of 30 to 15 m i n u t e s  the t - e a p c r at u r -c of the
.s ~o m . r e s  to ea° — as ::.easuree by moans of

t..5 -rmc...o~ or i n s e r t - o s s u b cu t a n e o u s ly  thr ough a s tab
• . one  t n : g u  on the s i d e  oppos i te t o  the operative

oeen i cuita ar t -or -expe r imen t s  i n v ol v i n g
Ov er .~~~~3 cogs that waca tao ancmaes are cooled by the

t a o s  aeocr :0Cc to about  ~~~~~~ t . my  can tuan be subjecte d
so  var ic-a s ‘cr oc e d ur e s  w h i ch  have br ough t  about  d ea th  of
n o r m a l a a t m - ~~ s • ~aen so coo~.eo one anona l a p p e a r s  c omf or t-
a b l e , very littl e anesthesia is required , auc  tao her i~~t
r a t e  s scne -;uu t s iowe e out  es reguic.r. ibmre is no
sh i ver lug  or othe r s ig n  of d i s t r o s -s and venous - c r e s s u r e  r e—
macas n o r m a l on t i l  the blood circula tion is mn torrua tod in
tue  pr ocess  01 0 0 0 a i n in g  a “ coy” o ? o ra tcv e  i o d . ~ a l o o d—
Loss~ sur geOg’ 01 tar. cepaalic, -cuoracoc , anra ajc.o;-i~nalor gar .o can ae car r  :ea out , and wuon tao c~~:cu lat ~~on is re-
stored arid the torv oratur e returns to nor ma l, unc omplIcated
r ecovery  wc cu m~ n cma 1 or no sig;a oc neur o~ ogoca1, rnorpuo—
~ogtcal , or i unct~~cnal a i s t u ro an c o ta~ es place.

r o r  f ur t a cr  d e t a i ls  see mecua lcal  .-wipor t O~.r~L—o ~ —
53, ava Ilable from the Technical Publications Office , Code
7’~O, Office of :-:aval Research , Washington 25, D.C.

A:: p.FP:. .~c:i FOR EA SURINO ThI P hIk: l~.L CCb~ U0T~VlTh’ CF
,-li.i;.P.o , 5 - o~~uo

- -  C’ ‘ - 4’~ 1 - ~ ~‘ ~~~~~~~ ‘ -. - • - , ~~~~ • -~ - • - , --. -
~1.. ~~~. ~~~~~~ ~~~~~~ 0.L ~~~~ ,.. t~ ui C. .j . ~~~~~~~~ ‘— , .  ‘.- Le~ A . . -~~~~ ..,

Lea-;ra.tor be.~, Lo: .c.on , has aPplieL. t..~. be~.~~—f io.-: m e t e r  pro—
; i e a s i;  ee Cr :oe-_ 

~o . ~~~~~~~~~~~~~~ . . - ~~~ - o  ~-os e),, cc cue
:~ eO5 sr~~e~ori I. 0. t..c taor :eal cone -r i o . : c f : ay  0. sma i~ 71e0SS 01 

- : .. _ - - • - —‘1.. . _ - ‘ - ~~~~~~- - . -‘ .~- \  j
e . - •~~~~C~~. ~~~~~~~~~~~~~~~~ 

:-. S~~ .- .-. .,1 ~~~~~~ ~- ‘~ ~~~~~~~~~~~ ‘-~~~ .. ‘-• .-‘~~. ~~.• ~s sen~car ougb. a sma ll sisk of tissue ~thickncst s), and tue
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d l  :fereace of L ; ) ’ et .l.l’: ( .‘~~i ’ )  be t..; ; :n t a :  two - i  ge -  p
tac 3 A  sk is meas u r e d .  t he  thc~’...a 1 ; cacao L i  vi ty i

______________ _______________

~ ‘-~~‘ ‘  
S 

~~~~~t n ~p bb.- ~~~ K

~_i G V

F

D - 

_ _

_ _  

A

Sectional Eleva t ion of Thorns :. Co:i~~u c t i vi t y  U n i t

In the figur e (sectiona l e l e v a t i o n ) ,  A is a
circular disk of co~pcr 1 zr~a tb:ck, heated on its under-
sI de by resistance .1. A heat— flo~i meter C i~ sea loci  w i t h
u-ax to itS upper surface. The tissue ~) rests on the
meter , and os cappec oy a sec ond meter ~ scale : to ac i r c u l a r  pt-s ee of on on  copper w e an  c o o e a r i g  ftns sup~ or t—
cc by a orass rod u p a s s in g  tr.r ouph a screw-ciamp on a
tho r .  a l u m i n u m  t r a r t e ..  ~ nen a s te a d y  current IS passec
t:nr ough , a steady flow of hea t t akc s p lace  thr ough the
t i s s u e  and the  two meters , by wb ch i t  is  m e a s u r e d .
T h e rm oj u n ct i o n s  are so lde red  to the two coppers A and F,
and give the difference in temperat ure between them .

The paper cup 1’ carries an a u x i I i a ~~y r e s i s tan c e
b ea t er  in ring form, oppos ing the f l o w  radia lly of t~te
heat f l o w in g  u~ w ar d s .  its adjustment nablss the two
me ters to be br ough t to approxima tely the sari s reading.
The cup is f i l l e d  w i th t h i ck  o i l , ‘,,‘hicla p r events  evapo-
r a t i o n  of rtoisturC . .-~ z er o  ooservat:on ~i~~te.  tue two

In  con tac t 1. undeo o i l )  -n y c-s a ::e u t— : i o~.: :-  f o r
temperature dIfference ~~ T0. T0/h 0 R ~s tue t h e r m a l
resistanc e of abc a n a s r at u s . This R m u l s i 7 l l ~~d by the
observe d h e a t — f l o w  when a snecimen of tIssue is ~n the
apparatus gives tua t par t ci one ooservoci temperature

179

- — - - --  - 5 - -  
.
~~
— -  --- . - - 5 - —  - _  _ _ _ _ _



I

difference which is duo to the ap :)arat-es , and :riuc t be
deducted from measured values.

~..ost t .ssuc ~suc1i as nurnan . a t  and ;nuccis ) can-
not be Cu t  in t o  tr i t a  aul l  orm s ices as roo:a temperature.
A large piece ~Jas tacree oi’e l a b  on a nioc e: 01 solid ~~~~
ant ‘then c’rosen hard , s 11005 were cut frol.: i t  by a b and—
5OW ~~ sco.mied smooth , ari d punched  i n t o  di ks by a cork—
borer  . in  thi s way t:nc m a t e r i a l  u f f e r s  l i t t l e  mech ani-
ca l  do: orma t ton , and rotacas Its sna-)e w.wn tuawec so. t
in the appa’atuS . C omparison of beef muscle which could
be sliced unfrozen, w i t h  the same f r oz en , In d i c a t e d  tha t

~~~~~r ig coo s not  mater~ al1y ~~~ect tue ccncuctcvity.
.ab~e sum.:arizcs tue oDservatbons ma ccc w t t n  two appa—
rat-uses 0:’ the same type wh i ch  were used in pairs to pro-
vide  a check on the accur acy of the r e s u l t s .

~~ I

(Therma l conductivity expressed as cal cm/cm2 sec°C)

:p ate r ia l  No. of I.ie ter Standard Ideter S tandard
tests  I D ev i a t i o n  I I  Dev ia t ion

Seef musc le :
Fr ozen 57 0.00132 O .OOO~ 7 0.00119 0.00030
Unfrozen 39 0.00130 0.00033 0.00124 0.0003 1

3ecf Fat 6 0.00053 0.000012 0.00052 0.000039

iiumari :.:~~~c1 ,
Frozen 62 0.00101 0,00022 0.00103 0.00020

human Fat 3’Tr 0.000446 0.000059 0.000507 0.000059

~:L~~bI- AL R.:pIR’iS c-’ c:::u.

t The i’ol low ng ro:)orts have b cor i  :‘x’wardcd to ~~~~
-~ t s b h . pt o : i , e an c o  Sue ias  . i s s u e  cc ~si .. Copies ;s~ y oc
o s t u ae~ crc:.. tao A c cn n ~ ca1 ~ualc catea:.s cea~~ec, ~ ou c 7~ O,
~ff~~cc Ci ~~~~~~~~ ~.sscarc .i, •.as.~~n t ~a ~o, 5.-.

0:; .-~b -5O-53  tt~~ ~~~~~ r h i 0 r i i o.rid T,~co tical ~eta1-
1~~ ,,j ~

_ . .,. ...... ~~ ~~~~~ ~~j  ~~~~
. _.p. ~~~~~~

c: :Rb—5 0—53 ‘2 o n .’e r en ~ c on et ti~ e efects and the lec tr i—
ca.~. .i.e..~~t s t .’J i tj  e. . . L...~~ oy .-. u.~romI an anu
~~. ~~. ~~~~~~~~~~~~
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CNRL,—5d— 53 ~‘ :d. a s u r e m o nt s  of C er e n ko v  R a d i a t i o n  at Padua”
by ~.‘1. L. Hyde

cNP~L—77—5 3 “Rescar~ h a t  the  Depar tment  o~ Col l o id
sct cnce , ..ambridge University” by
J. L. hickerson

CNRL—73—53 “iilcctr onic Computer Development in the
N c t b c r l an d s ” by fl.  R. Weher

ONRL—79—53 “Some S w e di sh  Research  in S o l i d  S t a t e  Physics ”
by J. R. Reitz

ONRL—30—53 “Research on P e r c e p t i o n, N a t i o n a l  Defence  Re—
search Counc i l  ~~0, The Ne the r lands” by
C. H. Graham

ONRL.— 31—53 ‘~R c s e a rch  on h I gh ly  Chlor inated Unsatur ated
C ompounds a t  the Un ivers ity of ~drz burg ” by
0. J .  Szasz

ONRL.—33—53 “The Depar tment of Surgery at the University
of Edinburgh” by J. L. Tull is

cNRL—84—53 “The Ergon omics Research Society Syrtposiu.ro on
Human Per formanc e, its Measurement and Lim i—
tations’~ by J. L. N ick erson

ONRL— 85—53 “An Impr oved Technique for the Demonstration
of Triehinella Spiralls in ihuscle” by
J. L. Nickerson

ONRL—56 —53 “Pr o fess iona l Tra in ing  In Optometry, Great
B r i t a in t~ by C. H. Graham

ONRL—39—53 “Plans for a ComputIng ~dachine at the IstitutoN az i ona le per le App l icaz i on i del Calcol o” by
R.  R. Weber

pE~so::AL N E ’ ~S I~~~Id

CCRC:-:ATI ON :-icNc~s LIST ,  1953

The following scientists were awarded Cor onation
Honors:

Kn i ght  Bache l or: D r .  E. C.  D u l l a r d , D i r e c t o r , N a t iona l
— —  Physical Laboratory, D.S.i.R.
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University.

C ommander  of the British Err~~~ c; ~r. i- . d .
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