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tho Un ver s . . ty of Clasgow ~rs. ~~~~. G. Rutherg~ en ,
f. ~~ a-~t and co—wor kors , t.sin~ the 5CC key cascado gener—

a t or , have b oon i n v c s t ig at i n g  the resonance s and gamr a rays
i n\ro~ vod in ~~~ ca~~~n’e of ~~ccons by AlZ7~ A scir .ti iation
s : c o : : .~ ;~ :’ ano n~~ti~~ e channel :-~ick—sorter have beer. used

in ~ne ~n ~~t : a t~ cn o: ~ne ~amiaa ray  enc r~~:es anci ~n a
cj .~~or m :n at : c n  o_ tao an~~~iar a is;r bu ;~~on o~ tae ~aa~ a rad~ —
a~~i o n ,•:~~ h rc~spect ~o ~hc. d .-ec t on o: ;ao ~nc~ dent protons .i.:n~-~~ ~ar t :c cs i r o m  tao r e a ct i o n  ~~ Z7~ p, ci) ...gZ’ nave a l so

~~ :~~t ; ~c t ~~~os 5 — .0 ~ev ~-‘e l i’~i —
r o~~~~~i~ of thi~ i~oud y have bo~ n ?a~~~ish3 d  (Pr oc . Phys .

So; . ~5 , 300 ~ 5 5 ) d ~~ but mor e recent  ros~~~ts are summarized
1:. th~ o1 0. ;inG tab Le , where YES or ~O indicates the

503 630 652 677

c. yss YES NO NO

~~ VES
~ xtreme~ y NO

~:opic~ l i t t l e

YES YES YES
-, .11 :~~o— 1— i so_

t ro~~ic~ 0 . i .cos 2O 0.’ 3cos 2e tro~ ic

YES YES YES YES
7 I

~~~~~~~~~

- 
I ~~~~~~~

J S  . ‘S’.d’ ’J ~S

4

...-.



o~’ 1~ ok o t io :.  i .~ on , and 0 dcnoLes
~~~~~~ o~’ ~~~ ss c:, of ;h~. :~~~~~~~~ a ‘.-~~~~~ ... rc~~ ect to the

o~ ~ae ~nc:ccn . .~:‘ j . u a. -‘; o... a level
a ‘-an ~‘ oi’ ~.ho s t at o  01 ‘~~~ -~ eon ~ e c~~..,;.’ucted as shown

~~~~ : - . . - , .

~~
-
. : . :_~~ i~ .:.J ~ .; ’ —

. [n /.~~~.a —-- - - —-  - -  — —

—

1~~i

/ 
__L _ _ _ _

~~~~~ ~;i. 
_____ __________

I I  
_ _ _  ___- —

_______ 
______________I .1 5 ~iYher 2 ot4

I~I. 
j,

— — - 0 * S1

r i g .  1. Leve l D i a gr am  fro :~ Ai 27 (p ,~~)Si 26 and A127 (p ,~~)~~9
24 . 

IT~IIIIiIiiTIiI;II



-

~~~~ the t~.bi c ~. s scen the ii ei ha 7~~’ t i c  lea a:’e
~ao ~ eu ~~~~~~~~ pr o  ~~~ r eosnonc ea  i~-o~ no t  in

the ot .:’s. The ;orro.ieoadin~ comeoun d s b a t e s  are t h e : i —
3:’~ )~‘Ob .~b1\r ci thor  2-~ or 5— . (Th e  groun d a t a t e  of ::c~

-
~

= 0 , one hu~t of A1~~’ is d5/~j .  Tao an~ ui nr  d i s a r i —
h~:t i c ns of the  ~3:a2.a r a c i a t i on a s u g g e st  tha c the ~30 key
ot a t c  ~s ode one the ~~~ iccv s t a t e  even par~ ~y . ~a:s

~~ th the rciativc strengtn of tac groun ci a~~a~ e t r an—
a tj o n a .  The 677 key s t a t e  wh ich  ~mi ts gamna raya iso—
t r O7 iCa lly i~s p r o b a b l y  3+ (15:agrict:c dipole radiation to the

~~~
-
~
- ~ a a t c ) .  The en~~-a i a r  d i s tr i b u t i o n s  and r e T h t i v c  i n t e n s i —

t i c s  anon cive coo as s:Cnmon t  01’ ‘ —  to the ~ O’~ ~-~cv j~~y~~~
and 2- to the 652 key level .
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F i g .  2. Angular  D i s t r i b u t i o n  of Photoprotons .

An interesting t echnicuc  has been used by the
raiclear enu sion group a t  Glasgow to c onf i rm  the suppo-
s i t i o n t~~~; ~~~ lO D~-i :.h v r a d i a t i o n  rom the 652 key res o—

is in fac t elec tric dipoie in character. Dr. H. Muir — )
~~ ci arc. r ... S —~~g have impregnate d  2OO~ nuclear

~ .~ — c. - ‘~~~o ~~ .. — — — S.- — 
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at ~~~_ ~~~~~~~~~~ • .~~
. ~:ioto~ r oaoaa  :.av :r.’ a

c a a’ . : i~ 5t e  to .• ~~~; cto5 ,1s11.LC :~~tic.:~ ~
b’~ ~6.1 hey ~~c•:.a . i’ c L  c t ’ o r  ar c  oCcarved , COL t :.c~~r c . : a t r~ —

in  a a ; e  J1 iS  1’CCOI’ L.CO. ~T is the a c  which the
cc  the a h ot o ’r oton  ~. hea wi to res~ ect to the :.lnne

cca ta :n~ a~ ~ac pa coo ot toe cIr i t ~ nal  omo~.ru ~ n: pr o ton  anu
too ~5.::o.:. ~‘a~’. ocCOus e of t~ o poor sta t~ stica in tn i s  typ e
co tOO L1’dCOS a re  l uel ’)eG i n to  re~~ cot ot’ 00 30°, 300_
60°, .~nci uC’ 0— C00 . The results ore sho’~in in FiCure 2 where
th.~ •coo’etie.h. carve for electric c.io~ole radiation is

as a dotted line . The effect is caite iOi’rc for this
r o c i . . a on becease  of the iar :e asy .a:et ry  in the or i ç i na i
ar•ea a:’ ciotribation of the comma r ays, and the r e s u l t  is
consistent wit the assumed trans~~t~ on 2— to 2-i-.

~~ :::‘c_ P GhT::?S

Pm at.: t of a sys t e m a t i c  chen lca  i n v e s t i c a t i on  cii’
: a scc t  eon s ~i tuonto , P:o~ . ~~~~~ R. ~~~~ anci ~r. ... a . joancon
a;  to .~ ‘ea~ vc r s i~~y Qi Cam e r i e g e  are con iuctiac an :a~cr cst—

: ‘o ~ r~.:.. on t u e  iso_ atbon one ~ructarc ~e ~crntna iO fl  of
t oo  c . .ar oc  t~ r is  t i c  ni  On cats  t ouna in  cci’ c o t o  sa ec iea  Ci
a - ht h s .  Two ve r : et : e s  of anh~ ci p~~ no nt a  nave i~cen s;ae~ cd

d c t a i . One ~s aer~ vca oi ’om ~~~~. i a : c o o.  ‘.:h~ cn it  :oanc on
— 

~~~~~~~~~~~~~~~~~~ arc. t -ie ot ~~~~~~~~~ o~ c~~~~~~~e , ~/‘1 c ~~~~— f e s t s
~~• ~~~~~~~~ ..~~~~ pr o_ _~~..~ ~~,n c. ~~~ -~~~~ c ~~~~~~ ~~~ 

—

f i c i en t  m a t e r i a l  to: study can be app:ec~ azed wnen :t ~s
r ea~~~zcd t h a t  the i n d i v i d u a l in sec t  we i ghs :055 than 0.5 mg
and the percentage of pigment varies from 0.2 to 2.0 per
cen t  of the bocy w e i g h t .  :-:c~~~vor , the collect i on progr am
is so efficien t that experiments arc possible on mu~~t i g r a m
samples.

The Pigment derived from the bean aphid  has been
mos t c a r e fu iy s t u d i e d .  P.s i s o l a t e d , the p gmont  is com—
a •n ~~. w: t;; c_ ec ose to orm toe in:onso_y co~ crec protoapain—
t o  :~~coat cc; cy ermpmia;ic c.og:ada ~icn , ;•~an ;n capn .n— ~~ is
p•’educca .  P . c i d i~’i cat i on  ante: mi~~d- cond~ t ion s  ~eacs to
c a : , e o aa a : n~ t o , \1n~ ca on t r e a t m e nt  wi an ~.or ong acic  i orr~sin accordance wi th the accompanying d iag i ’am .
Too mc~ocaia: for muias of ane ~ast ‘cni’ee pr oauc ts have ~een
,.e t c -r m i n o d  and appear to r epresen t  successive dehydra t ion s .

‘~0
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? :o to~ :h ~ a-~~b

X a n t h o o p h i n — f b  (C 5~h23C - )

di iat~ o.c id

Ch ry s o op h in— f b  (C~ 0H2~t0g)

viocrous acid treatment

ryth r o a pn in — f D  (C 50,H 2., 03 )

a of the chemiCal wor k has been directed to
e:yaocc.o. n—fb . ?y:c yoes wi th zinc dus t (according to
too. m ;cof . .cd tocan~ cuo ci ~~iar ) were  carried out on 500
:ao:v ca a~ batcacs ana ai :orccc , a f t e r  extensive chr oma—

tao co:a :ne a nydi ’ccarbon f r a c t i o n , a se r i e s  o:
?olycye~~~c nyo: coareons . m esa ware odentiz iec by micro—
mot itoas (P: :nc :aai y y U’V s~ ectra) as being alkyl deriva—
t•ve s of ?e :yicne , ben~ pery ene and coronene . Str ong
o x i d a t i on of e ry thr oaph ir .— f b  wi th n i tr i c  ac id  pr oduces
mei itic acid.

01’ aha at  got oxygan s t a  e ry tar oapoin , two are
c o n s i d e r e d  to -ao. in tite t o r n  of a cuinona on the bas i s  of
oaoc t:’a arm c a em t c a i  evidence.  iwo otner  oxygens have
been shown to be- hydr oxy lic  in na tu r e , since diacyl de-
r i v a tiv e s have floon prepared .  A :-~:e-:-.n—Roth oxidationindicated the presence os’ two C—ne thv l groups . Quali—

~et.ve tests for por oxicia or aceta~ linkages were negative
and the r er to tn  rig fo ur oxygens ar e assume d to be present
_ o eano t ’s on tao bao~ s ot t ac ir  chemical  nonreact iv~ ty.
::o ;hcxyl arid etno ;:yi t es t s  are nega t ive  even to spec ia l
m o d i f i c a t i on s  of the Z e i s el  me thod which have been de—
ye_ op ec recentoy .

‘y oo: oa)n :n— co~ r eac ts r e a d i l y  wi th ammonia ,
arm SeCorid~~’y amin ee .  The r e a c t i o n  products  are

•;~~~i exp~ conc .a -ay a scum•ag  ac a i t ion  to the quinone sys tem
t o i i o ’,ied y au t o— o ;-maa ;i on  ci’ o:s~ : o p or t t on at ~ on . Bromine
reac ts rap~.d~y wt sh e:yco:oaph1r~— ID to yield a substi—
tatio:. x’cdac o coota~n•n~, an: co t vc br omine .

Ca the :;a~ is of those daco . Todd and Johnson
su g g e st  a t e ot a s~ ve f o i’ma_ ~.. .P.t: ~./h i i ’c ~.p:. n — f b  which Is

:7

—
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ho ac cor d u-i o.k ~ il  of the known c b o cr v at i  ~rm • : t -~ei:: ben o t e ,.. tOO t Oti S  o rnu la  i s  :‘oroaraa o t o  a numoer 0t ways .
::~ e t h o r  ::ncwa natura l produc t is a derivative of parylene
a.ooonc , aria toe pai’ o : a i iy  n y or o g e na t c o  cor oricac nucocu s

also n o v e l .  ~ t is ap e a r en t  too; a r a tn e r  c omp l i c a t e d
on: ~~ t o  o a -r e L 5 c  to  on sys can Cotm o oc .oasec on c ot s  orma~.a
~n5. ~; ~s p o sao~~~o ;cna t suc n p r o c e ss e s  coast  p a y  an on—
:0 0 0 ta:o t r o t e  10 toe iasec t~~s mo t o c o c o sm .  ~ne pre sence  of
toe r :g :r .ont  to sac as muon as .

~~ :oc: cent of body
we o ght ma.scl toss auggeot:oa more at t r a ct i v e .

Closely related pi omen ; s e r i e s  d e r Iv e d  I’r cm
-.;Il :o-,,r aph d , ~~~~~~~~~~~~~~~~~~~~~~~~~ ao::ea:s to differ ma iitiy in
a . e r o . O S (u 2.e ’ on .  ..co. an _ no co o’ ~va toves ot erytar oophin

aesa a c r o s s  con ~e co:’•ve: ;eci m r  z:nc anti O C l t .  t r e a t —
to ;.e icon ooch. auhotarice, ~:oich is  or y t h : o a p h i a— f b .

a p a c a rs  tha t the changc. undergone by the w i l l o w  aph id
as a. r~. .sa .~t C: tat. so : S .C t~ oat t o  an e p o m e r i z a —

‘m en a t  to~. c a r -a c r i  :0 tOO e o; oat ’i’o -ng semen ~s a~~~ac;:ec to
:hci cu nooe and which care isa a. sirigh. kyd:cgoa. This

srm uc .a.’o f c c  er~/ ;h :oaah n p o . r ; . i t s  ro e c on o t : ’a c t i on  ci’
:‘s . ’m’..i~.a i’or chr ’~oe5m1.o n — f b  arid ::an o h o o a h h o — f b  by success ive
hm.i’ _ t  ens cl’ ;.~~~; do shic  bo:ods ~n th~ p c r y~ eno çu none

t o:... The t ’ r r i . .h~..0ei. o2 v::ic~ao deg ;m d at i on  ~n’cdu c to ,
i..c u a i n g  ~oe ~~~~~~~~~~ :.yS..’cc o:’..lo na de:~ ved f rom t :ic z i nc
ous t o . o s s o~~i o t o o n , arc on progress.

2 z- ” “: 
-
~
‘
~

TIi :. PC~~~1t c o .t/ o0C :. ..:‘nc nn’c has bc~~ :‘ou nd in
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c- t o o  beo :; oa .st. an ;  arid on aced
:.rm~~. ’ m . O C , • :v c : .:c o ri , iS. e_aao :a;m~ oJ ~ . ~~ .:_  ‘m. f l c i—

~~~~~~~ 
_n m. cc.’;cor. o susg ~~ao::.:O:a:.1ca;es) co.:o ou: ’n : sn

to a eo : . j aga  ted  t r o p i c  bono cys ‘mm.

The i s o l m i i on l’. ’ cee :h . cr o b io l ot i c a l  sour ces  of ~he
unset.::’ ea ano.: .~o o ~oc , ago’ oc :a.on , nas seen r epor  tea

r . .: ccnt y J 1avonou~- 1’.~ : c:’vey, arid hobbhm , Pr oc.  hat. Acz.d.
~J J~ ~ . C 5 O ) ) .  P. gro t t o under  the d i r e c t o o n  of
.L.h~~o. Jones ( .. .ari0000tor o r i o v o r s o t y ,  was a o m  to

5.05 i f r i  t o  :t toe s t ru c tu re  O c t O — Z ) ’~~~ — 2 :ynt.t ioco. 5 sones  arm
Lu !Leo k , 3. Cheat . Soc . 37 .9 ~~955~ . The U l t r a vio l e t
absorption s:000:rou uas char ac t e ri s ti c  of a c ori~~u g at e d  t n —

arm t:;e infrared s pectra revealed the presence
of an uns ooso t i  tu t ec  am oc o .  QuaO ;i ;a;:ve mocrooy a:oger .a t :cn
r o c u i r e d  st x  nc~ cs ot : .y cr ogcn  arm yie~ cec a Itcocuc t sno~m
to be n—cc ;armmoce cy conporosorl wi th an au~hcn -mc sample .

ose syr5;005is o: ag:ocybon nas mor e recen~ iy been
OCCC atP i S O C t i  sy toe io~ lowing sequence of r e a c tt on s :

• via
•o ÷ ho~~c-c~~c-ch~o:--i _

..~~ CH~ ChC~~ C-~~~ C-C1-i,oH —>-
.5- 0 ,

Grignard 01-i
Synthes is

( 1 )  On i gnard

____  

( 2 )  CO2
g: c:-:o~~c-O~~C-Ch~Cl 

— 
~~~

- C1-i3C - ~~~~ iiC-C~~CH

Cl
I i  \ ~~~~~~~~~~~~~ 

-

~• .L/ i.....

e at e r l I l c at i c o
c::gC i.d C-C~~ C-C~~ CCOzH >- CH3C~~ C -.C~~ C-C~~ CC0NH2

(2) N1-i~ agr ocybin

h : s o o — ~~,0 — d i y n — l — o i  was conver ted  to the Gr i gnar d  der i v a t i ve
:.:.c C o:taCitSCo ‘v!~~ t.t ace t aL c eny ca . one r e s u l t i n g  diac etyleri~c
~~ycc -.-Jas t r o n s fo r r o e d  to  the d i ch . o i -o d e r i v a t i v e , wh ich  was
5.c.:7d :c.sa~~o fcn O -tCa  to y~ e~ a oep ta— 0, o,5— t r t ync . Convers ion
t o. toe Gr i gnara corivattvc tomowe c ~y car sonation gave the
:.co ...  Toe c o r r e sp o n d in g  ani de 1 prcpa: ’cd via  the me thyl
t s t o :  prove d to be idcr . ;ica  to n~~sur a agr ocybin .

_ _ _ _ _  - 

_ _ _ _ _ _ _ _
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‘•o i o  ck te -e m~.n . t l 0 n  c. _ ; ;euctu .u .  o.r.c~. syo ..hcol :; is  a
goed ~;~ :o olc of  hot : Prof . b O r i C S .~ cope:  l an c e  in  t~•.e

of . u_ I ’aCtm~y ien:. C c o : .p cuoho r o i r i fo r c o S .  .hc a tu dy  of
o o so 0 ..r no — or oe-uc m

:‘.~~:Cof dh .1t t T ~Y tHs~..: :lo:: AT

7h; ’~:ide  var i c ’c y of proble- :.m wh i c ;  o r e  be ing
in  the Phy s i c al  Chcmiss . o~y a-;pne ’OtoOt a:

Coll ege . ::~wcas tIe upon Tyne , inc hs-~~ a-. s t . .:~r of of-S C O’o.Le-
::ecos~~.s, the pr oper t i e s  of  5,) l t O t o C ~ 5 “ cr t : c u l a r l’~ those-
of  :s:m: o~no:s ooro;•: ao~ aoc war : out oa_ -co on .oo nature
of ~~~~~~~ be-~ 

_ ~of .  ~
. - e - s~_ , . .  h. - I I .  es.. ~~~~~~~ . - o f.

‘ h:: .H. ; nnc. —J ones , a i m n o o o to ; ‘m o t — n S . o h  coed t-:co’h O~
co .eb ca i s  ~..o..’ e o o r 0 0 0 _ y  co.....: tho. ot t  o . :-v i o : on  ci’ b e .  H .  A.
L o f v a e~. in  •oh; he: o f ’n Cc.~. :....m e a:oh l a b o r a t or i e s  of the-
:itioh Coke hoecanch ~~~~~~~~~~~~ b o a  tad i n the Doooe ;ner ~t .

Zoo. t-:c:n c~. oa~ .. ~coooe tmcot t o  a c o c a m_ a a  ~n s ome c.. tai.~ on
.~ caio:ca~ nopor t C~~~ —o—a~~. some 0: tao’ :‘esea:’co on
e le ct r ode pe ocesses . ant. the d e -t o . : ’n on o -t i o n  of par atsagnetic
res onanc e tn  ~o ;n:o.na ar e coscussec ce_ ow .

Pr toots-e s

The main fea:ure of the :hv-caot.e oooe ca.ck to the
s t u d y  ci’ ebectroas eooc;ooos is tha t eiecmoc hemical and
s true tuo’ co. ate tooco are coacotaca to 1r o-..~~~ .so:-:o ::’cm t r i f o r m a —
;ioo. co~t a_ s  uric -er s cucy ac-a l eat  ~sce D e t o W ~~, n ic~-:os ,
ma n g a n e s e , me r c u r y ,  and s iive: .  The- r a c e -n t  o b s e r v a t i o n  by
2:. H .  a. T hir s k  on the r e a c tion s  of a l i c u i d  mercury
surface wi -b k h:C i and wi th l-: o.~. , s1’hi cooposed to a po-
t~ ntio.l ciffecooco., are nota:.-c: thy . hi to hydo ’ogo:; chloride,
o cohorent calms-e l film of o.bott t JO — O00P.0 ;h ick~ o.ss Is
fc~’ma d which  gives a beautifu single ceys tal pattern in
e - ~ct:en doffractton . .~2par a:;tiy nuc .eamon occurs on sma_l
h m-iag or ia i  regions foil-moa t, by orIon-tea growth. in  the case
of S t t_~’tO’ iC aC:c , OttO OCt , ’CO on is apparer i ’c~ y muc h f a s t e r  than
n.e - su mcc ’acn t  go’ow ’cn p:oc o.os , :oercuroua su s a~ e powder be—
log for med on the surface (cf . ?:oc~ Phys . Soc . 363, 1.29

~. ‘-. - - “~ •:- ~~‘ - ..
- C~ 0. ~ -~~~~ .-~ C. ~~~~. e - -. s..’ .~~~~~ ~, C s~

.ac ao.eav or o: one coo:. c oox :  :.. o c oc te oc e  not  been
a nec:aamt. a; toe- C e - 5 e O o’C..~~ to • .  ... ~~ sn . ... _. oO ,, cooL

~~~~~~~~~ 
•. .y n n e— J e n a s.  A ;h . . rmoaynanic  ~~~~~~~~~ of the affects

JO
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of v~.:i.. h e n s  co ’ co m e s; ;- :, - :o - s o ’:: e , a:. -t cc n c e : : m o  tic:.
of eh .c  ~~~~~~~~~~~~~ upon .he -o f ee ’..’o - - .o . ;k ;e f o .’~~s of to
5t,~J,’,.’is.. C c _ , o  em. ~~Oi ;.~~y ~ . , . .- ~• : t  ~ri ~~~ .- .. c r ;of C - ; , . ;  : • , _ -..

cu’ : , u . . , u,t  , , 0 1 e -  L . .  C u , 5 ’ O . .~~ .• ~~~~~~~~ o ;. o a . C L e  ( )  tI . .:’
o .’ , . LoO ou ; p t .: ~‘ 5.,’ o e, ,r . n-u ’.. k . .. - . ; . ~~c s a  o m n t . o c : 1  ‘m e cry
0 1 ’ S . . .  - ~~~~~~~~~~~~ 14~ l o O t  s L,~~. c e - er e c t  0; :-.. 10: 5015 co/s tc:.~.
.‘m t- .’of I co. :ec~~~le -d , a c c or d i n g  to t~~co k.e-o;’y tne c cl i
react Ion is

Pb PbO-? ‘
~
- -. C c . LPbSC~ -

~ z - o

The ,;‘
~~~~~~; Ce~ cl u s i vc sV i d C ~ c~ I n 2a~,r oe cf t h i c  t:-.c ory ,

a c o o r o i n g  to the :tm..-~~~~ o.:~ w o rk o r s , is  tha t i t  c or r ec ; .y
p r o a :C ; S  tOo oCse:’vca - i n - o a r  aopen cen cc  ot tnc c 0 e c t r o —
mc~~ovc t o-rc a on ac: a cone-en  t i ’ t , t O  oct .

..oo : :‘eavon’socoe ao sc ;s a r g e  C: toe _ -:aa s t o r a g e
Cc~~ was s m . a : e- a  ‘s:oaer vso’ooue Co : . ;m.oona, ont o o t  soot
ccn c . .u aeo .  coo; coo r c~~c’m~~n . . .LCoanosat  r e m a : a s  toe- same as
f or  the r e v e r s ib l e  e l e c t r o d e .  :~. these hs’ - . a ; i- -a ; i oas
f r e o n y :o la ;ea  .~.eao our  _ coa  01 accurarom.y -mi own a-oparent
a rm.  were  a:o o d o c a _ _ y  p o_ a : o a e a  unae-e C o r i - t i t t O n s  00

con; c ur r a n t  dens I ~~~~ ‘ho e f a c t  th a t  the  p o t e n t i a l —
t i m e  and p ot e a ;i a  I — l e g  c u r r a n t  t e n -s i  tv cu: t,-eo f o r  ;kc
l e a d  a l e c  o r a t e  have fo rm s  s-tick a r e  very s i m i l a r  to  t h o s e
fc- r the ,cod a io ;- :id -e  e l e c t r o d e  is  :.n a c ch t i on o f  i n t e r e s t —
i ng  o s s er v a mo n  ‘.:ooc;o sto ’ o n g_ y  su g g o s c o  toot : toe s ame
f a c t o : s d e s er m o n c  too ce mna-anc . .  of  :~o t c n t i a s  on t o m e  and
on c u r r e n t  deno hoy fo r  cook e _ 5 . . c m odes.

im o e c c o e t  ce:’, c iu s i c n  :cc.ched by ;!:Jane_~~ones
arm co:. lobo: o ..o:’s t o  th._ .  ho... a.. led me :non : sao, by
‘.:n:cn too cn a : g .n ~ an 0 . . . . . c o~. . r g o n g  ci a m.oa o o o s m a e
e o . c~~r O a c  o c cur s , co:. c e:.coco. n o. :oon—coect r ccn em:ca~on ‘ -‘nic e. oc,,

c o _ . s.’:s.. . om p c s s o c l e .  coos t o  r i g o r —
one..: :scor ..1~~~~e- ccoam. oas , one toe o.oserve c.

o v L r o c t en m o .  c.oa:o.c;o:is ’tocs :n ao c o ’ce too ; i t  a as3
aoo .. ies  to toe loot  s t or a g e  ce~~ armor norma l ciscriarge
c o ni h t i cn s .

?o.:ama:n-ctic Rcm.naoco on Zethrcna

A recan t cobcr:.o:aatoon 00 ‘tOO paroatagne ’tic r e s o—
rmnce 00 02 :.m0 n- 5 suoooe ~s a t r e e  roo:cot a o’c=ula coon tor
th is  .po~~,’o.jo._ C h ;e- :ocarcon. ~~: • ... ~~~~~~~~~~~ ~,G_m.ge :1 p~’-c—
po~ ed sr tc ’. ~ -s o~-’m .t .~..’ -.. ~~~ ::o .~. compound a; o.;ccof•oh:~ ~._ .. .o
Augus t  :~ - : 

.~~~, ~~~ -, ~~~ to.’ougb. ‘hoe- cccp~.o’a o l en
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L .: .J O’ . ~.. - - 5  . S . S .  ~~~~~~~~~~~~~ 
.,~ h-: ,.:~~. s. ’ ; :’ . . ’ ; : : - . t . :  r u ; r o:., .-m..

of c o o  of o f . .  - b ’ s ’ .’ ... re -m o of;
- hoc . . . b c r u t - .”.’ e-f h r . o . . c.  i c k n - h  b.:  

~~~~~~~~~~~~~ 
cot  h o —

.-h :.m.t - ..‘-: .-;tia~ . . -.t -o :‘ c a o  o f ; . c c : .m.c of
.J.

. - . . j  c , co-c - o e - m .  s. .. t o  aoso:p~~_ e:~~.~ .;.~. ~~~ . ~~~~~~~~~~ .0
- ‘- 5 -  -o ~~~~~~~~~~

5 c: . .— o - ... .-. o . se - . . .  . 0 t.. on cn ,.-~ eo...-..r~~m o;’r ec’
the  ::m.: r 1.0 1 b h ;veo p r o c  i so  I; as d i p h e n y l p c ry loyb ; ’asy i ,

ec ,m C s c n t o  v.cc t p r o b a b l y  an o th e r  case of s p in  pa: a— 

.~df ofof -- : S  ~~~~~~ c.-~ ~~~~~~~~~~~~~~~~~~~~~~~~~ TJofIub :i::?

H .  P r e s t o n  ci’ tha Ca : :b r i tgo .  ‘J n i v e r s i ’oy
:. .nb-o:at ory :~o.~ do v a loo ec .  a v a r y  s i m o l e  me thod

f o e  . . . . a su o ’ in g  too rb u i~ nt  sh ear . This me thod is based on
t ar o t; _ a ’.-; o c r  toe av e r ag e— v e coc o ty p: cc o~~e on a

eur s-coen :  acuoca :; laye r ,

- .  — :~ i
I ~~v — 

~
- / 11,1.

an.. s oc-on to  ti:-.fh.y to the :o-oaoo:eomono o i ’ ’the pressure
. . ._ o . ~n’-onco t oo to a ~ o t o t  tt100 r e s t s  ~ la s n  on one sun iece

—
5..

f : i ct l ori v e b o . c ’:;’~ .1 I s tho - : In- omat ic  v i s c o s i ty
of  the ~lsooa ~:.sauooea c000 0o.nt), y to too v-. . r t o o o _

o~~~ r. .ce~~~~~~~ ~~~~~~~~~~~~~~ H

0:’. th b a s i s  of the law fo r  the vclochoy p r o f i l e ,
a r o  l a t i  en of the form

— /  a — ,~~~~. 
.0_ I ~=

coo ’ be oxpec  ‘mc to be v at  id~ t-;her o •...h is tkc pressure
aoco~ rence as :oeosu: m. a; one p. c - on-a a Os t:-.e a:coaeten
O O ’ ;Oo t o . . o 5 .  n_ so.  ~ ac o . . o ’~ .c o e n  C- _ .00 ~ O 5 . 0 ~ .uac or ot a 

.m . o a l y s im i lar  : t c ~ taboo ~~l o . 1 QS  the
. unc tic:. l e s i r a c  ho-h ch  m0p’ ;h-..n of- ’ss-ed to  d e r i v e  shear

. , -, - -  . .- ~~~~~~~~~~~~~~~~~~~ I’ .. -
~. -

S -. O s~~.I51S ~. . ~..e ,~~~... 
_ Lc e L~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ o~. ~..e- D i ~.O
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:- ‘,e t~ cb i’s b~ ..~;c L b-t c. In a he L ...lo. n - ..ronauofc5-i
;S... ss . ’ - :’-’ .. ~~~~~~~~~~~~ .;:0.n...,: .., nt ‘O~~ 2 ~~~~~~~~~ a:.~. 05 ‘00

t.. . .~o:.:n..... C.. ~~~~~~~ .-.ogr 0~. .—.o r O :c o u t c o 0 0 00C.. .;y.
.-‘-.,.dlho..ol do n_ I  l ,  .me.. c e ._ m :t t s  ar c  gcor e-n on ‘focI -coicol
:of .O O ~’S .~t 1 C- .ho.

h’h~h? 2 — 1-”~hE~.T ~~~ ~~~~~~~~~

,--.t hoe h-c c n-be - .’ n-c e hog of the- Pb: r o i o l o cj i c ab
i n  _ -coe - e. . ,  2.’. L,~t.Cho.. .°a~n~ pk ;oiobog1a~ on the

— -“ ., - ,-, -
~~~~s . :  - C .

~~- -’ , , , , ,,_~~~~~~~ _ , _  -
5 ,..,‘5 1 ’.’. . -  5 . _ C.., ‘ .. _ ..‘ . . ), ... ,... ‘~~.,.. ~~~ ~~ ..~.a

;oco .ooo u e  u soc en 0 _ v 5 r e a t  t o .  aot e r sn,no  r e s po r a t or y  cx—

‘f . m :.o ho-c o oh c o h i o c t i n g -  o . :pical  ale during work
to . .  s::b ,,~e c t  to s tar t Ike - t o . s t  ca:’ry i :’.g on b ock

an .n .n_ t~~ ::c.ofc .o s ag  ho t OO , lo Ch , or dOG ho ca’mcl ts ’  atsd
of  11 gb’: o- :o igk ; , :ubb ..o’— c c o t~ oi l i ne:; f ab r i c  ( u n l c~~ ; arm
001 o h i n , one to to -os o sutos, ‘Ito. can ow b og e.hich is c losed

a c.s:.r; it c e-.oco-c tcb ‘‘i t :. b oo— co s i st a nc o  vrhve ho::
v i a  ~. .‘. : t -’2005 .  hon , oh of e.t.: inch Int-..o’nal diamotco’ a1-:a—

otto b...tt to curve to n_ os :‘-.,: the sut,1-~.. ’~ 
~~~~~~~~~~~~~~~~~ S. t..~~ 2 e- .~. . ; t .S.,. It o ho..h. Th5-

S.aa _ i _ ..et , .;505’o:_: a ne- .Te c_ ..7; :.01.ao-
C. .. - ... _~~,... . 0  - 2 .~~~..., - .  •~~~, , . ... .- . .  ~~~~~~~~~~~~~~~~~~ ,~~~~. ,o.s ~~~~~ a..
a so ot..... ,, -. t o :  _ ‘ . ‘ . :‘ se .mt . .s  ‘os . - : .  o.o. s:mo..._ :0 -~ oVon ‘.0

a c~ — . .  — _  ... . ~ . ... ~~~ 
‘- -.. ... 5- c~ —.. ‘-‘

— ‘ ..on
- - ‘— - 4. ~

. - - - . ‘. . -  - 4. - - ~~~~ ‘ -‘._ .- , ‘ ‘
. ..,— . . -  —,j ‘5 ,. .5’. ., . .. 5..., ’ ..“ 

,. 5- .. . . — 
- .. — — , ... _ _  .. s _  5, - — .. - .  - . — LI. ,. ,.,s 

- - - - — . 4. ’ - a.’ .- ..) ~~. ‘~~ 5.. ..,.‘. . - .  5- 5- . . - -- - , 5 - C  — . . . - — .. ‘- . S .  .. ,, - .... .5., ~~..L ,..,, .~ — S. ,. 5-... .

5 ’ ’.. - . .  5... .. LI..._ ..s I _ . ,‘ ... ~. 5’..5.. .. -.. ~... LI..

5- “ ‘ S. ..
~~
. .,

~~~ 
... . . L I_ _.,.. _ 5- ., ‘ £ 0

I D o . -s su r 0 a u o , . n_ :t~ a ;  o’o.tot:.  on ::’.  :o..’ :ri-o.r cxo o o ’ a - .oco’. .0.. —
on_a of an

c x : i e a 5 o o r .  t .-.o a s s i s o o n ’: c O . m o ; o  ohs .s e-o ..-: of ‘coo cag and
~~~_5,, 5 - O  5- 0 ‘5 S . . . t’  . 5 - C . .  - ~ . 5 - a~sn ; cet ce-i0. .~ — .,. — .~ — : .,. 5-. 55. (5 5-. 50 ~ . ,.. ,,_ . L I . .  .

PsI :a :’ th e -  b e .0 ho... s t ood :1cc s ome :.oinoc-a s to a l lo w
I ~~ ~~~~~~~~~~~~~~~~~~~~~~ 5 5 L’~~~~l .5-’ .. ,. ,5-~~. .,.,; ‘55-. . ,‘. t ... ..,. ..~ C
:.c..os500’ o It t o o  . . ; n to :— h o  ai: in the be:. is :.o-aaso.:cci so: oh an
a ns :a i c I  .coo-nt . o 5 . . r.  :f - t e r  t ak i .o : a s o o n _ c  f o r  ana lysis  the
c i~ , ho .2..:. :-. .1 -oaaoc. too l  a C.cocIt , . .  t loo rmo ;ua 5.er is thrus t
as ‘ or a:. ;c , o . .ob_ c  ‘005 . 5-  :0 ..C. of ok-s o cet . The- a i r  is

c _ o n . , -’ ~~. .  0 t :;.: .~~~. ..on’o ot .n_ ’mo.’oa
‘5



these ~~~... so , tloc vcbo ; .e of It5; e-:’:pi:cd a i r  i s  :e-ah d I r e c t ly
.., s~5., t, .5- . , L I’5.

.he c..:ef osoorco of  e ec - c: -  ‘ . i es  In — ‘no
c-f ~~~~~.,. - . - . e t 5, .  5., 5 - _ t~~. O . S. . . . IS C .  • ~~~. ~~~ ‘5 “5

— 30C ‘..‘h : ch ~- .‘i1 o:h y a ff e ct ;:~~ vo hoco :.5- -e- s’oi’e —
.,oo:o t a” ;-m’ cent. ~0; O...c ; .m:.t t:.o o~~~~. .- .‘o cc ~n .- e~
e e c  .r c  to  ens ace isaac cga:as one:’eaaon~ r5-s.st000e may

a s o o gh t  e r ror  ‘on.o ;ssacooro. :.actt -so sma h
v o l-c o . . . .,  b o o  t h I s  e f fe ct  is  n e g t i g l b b 5 -  when such large
ha s. arc  u s o o c .  I t .  is  not  abo .m.ys h o as  holo ‘cc atlc’.f the
o:-mired air to cccl -to amb l e  no. te:..~;cro. toec , pa: ticular lyto toe sag  .oas no; a-eon ..n .. ~.o;C a ‘.‘:gntoo; enoogn one
Cs.’. . .eS IOCCO5- . 05 ~~ COO_ S .

~~~~~~~~~ ho’ ‘hk1 Pt’i~ H
3’0It~ dS T XPJI II :Tho ::

At the same meet ing ot’ It-s P rsiobogi ca Society,
J. a. ~.a;eo ceo cr o c-o c one aver -se: oxygen eçuop:ocnt ,

s-oo cr. s- -as oo a type s:m : n_r to  5.na c on oroduc ec .  on  toe
e.o~-oa. .ir :crco on o~ C one - cc a; taco torougnout toe
greater port of the o-tar.

Oxl ’gen f r o m  a high—pre ssur e cylinder is fool at a
co:o s tan t  r a t -c the ough a c - e d u c i n g  valve cod f l o w  r eg u l a t o r
onto an CCC O~~0 t o :  ~ on-onec o t  os cgec ’oee o n t o  one - oxygen
too-h: daring inspiratio n co enrich the air which  the sub —

h r 5 - o t h o s .  O a r i n g  a :- :p i rat ion  the o:-:;gan f i l l s  up the
ec-soosolse: bog. Too oj oo ::ing p r - a s sur e  d i f f e r e n t i a l  of the
aIr—mIt inspi:atoi’y valves on the mask is adjus ted to cx—
coca the pressure aist’erentiai needed to start toe dos—
c:-.m~’~~o of oxygen from the e c o n o m i z e r .  hoc subject init ial—
; b r e a t h e s  pur e oxycer .  u c tt i i  oh~ 1 ecoctooi :er~ is exhaus ted ,

aoa ch~ a i n s pir e s  a t mo sp h e r i c  a ir .  Thus no oxygen is ex—
1:. onrichiri g Ito olcol space air. The oxYgen contain—

c-a in the expired air is ‘,-;asted to the atmosphere.

Co one conoonent i ca:ss C~ ~cne. smo.nt s ome were made
-s~~e C i 0 1_ ~~, otoc i’s o-:ore 000001550. 02CC. s torocara o tems . They
are a ’5 S C~~~.b l C a  to for::. dosposa1n_ c cy L i n d er  u n tt s  cacti con-
0~~:no0-, 1 O S . J  ~, . co oxygen.  bo to  tn r e e  ari a. to mounted  on a
b 1~~. . t — w e I g h t  c ar ry in g  fro m -s s u pp l i e d  low—pres sur e oxygen

tI-... -a c - :n cm izn_~. hoc s;-e ’ga e. ma:’.: •.-::o mo d Ifi ed from a
st : .ac r m .’:. .~ . . - . o .5-;..~~ j  ..g~~ ~~~‘ ., . . . ‘;5- vo: coco a

c oo-.’. . mc n... 5’.:. ..ece- ,m5. s .. -.. _ i o ’.: :‘e- —

o’er .aco~h :.oo l -...fi’e.’ . a 5 - f i n , . .  by 0. 0.

—I -
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~~~~~~~~~~~~ g- .’oe , :It-I h~ t O O t ,  . .j ~c h o .  ho:.go’.., p. Cbb~ n_b
no t fmt-;.;c op ~2o~m . o-:s.o. a- : —.i~~- O  ho. 2.1 .,.. -o~~,t. ~,.‘I . . _  a - ..
o . ean~I’- l e v 5 - l f o r b~ it .’ . ?he~ ‘:, .m; r.l ..,o sof t r oo b m ’
foe n~~:.’c n.e. C:-.yfen hob iv-o.’y :s. .5’-to oh I —:  .1 .‘f . ~~.
~o- :s p :evld. .- .. ‘foe b o t o n t o or .  co,-c to  201.... ..ho
~e- n s o e ~ ss ’ ..e a t e  s- o’eo5 ’nc , o t e em on:. . o_ o c a o a o n g  ~~~~~~~~~~~~~~~~~

‘cha t a t ~~~GGC f-c., the hotitno-e to -oolo.h. tho~~oub~
~o c t  wa-c a c c i l m o t i c e - o l  (h .  .1. koxbu:’gk , t.”17 , Geo-ge . ~I .  1Gb ,

~°:~ .H:
LIto , _ . .  o~~C~~~a.~:~’g c L .  °~ T “ : :t’ -”.5- , . a .,~.

’\/ .. LI..)C5-LI.. ,..L’ ~ ~,.,-. LI5 - . ~. ...55 Us... ... LI,. —

b-o .cofits of occli:o.a ’.icotioo.

f.n n’hs:nationho Oonf-;:caco on St:obcoo:ac’cc,.’o. w1 .l
be he:. .. in fsas ’tcn’ aam or. Z~ ~s.oe 

— b Jab” ~~ uoa~~r tIt o
a-c_pho -ss of toe It’thcr hoods :°hb1sicai Society n’i ‘oh tb...
soot5- :’ t of the- I ifPa~.? and ‘IthcCC- . Th is  c o n f e r e n c e w i l l
ia_ .. . . c :a te .j :s:oo-~-to tn-a ~~~~~~ :o.-:-c ’oo n Ic - .  ‘fo:.olon. end ‘, : i I l
in_ c e - a o l :  .s’ -~ tw o oose.e c. toe cent  sconce on Des cc-to. on C2’.rsto_ —
..i n .. ~~~~O a . o O o .  ~~~~~ ~ cto ’co.... ~os cs os ‘cne C orn er enco
~~~~~ C OL5- .~~~~~~~~~~~~~ C 5~~~...JO..5- ~:C~ in sc.. conc.ac .00’S , .,.co. (5O5- J 0~~~~ 0..
tOe ban -c oppr O:-:o:..0o_ cn ~.rs so_ -tt~’ 00.,?’,1’a.’~~’t1r ccn’ce: o , ~~~~~~~~con5ooc ’.ovo ty arm ., s.s:floscsrice, coo. toe ~s:epo:o.~~ocn of semi—
con ouccc.’s a cer.’ccuc i~n_o a_soone r .

•. .55e-’ O~~5~~:n5 to a ’Cteoc on-a c onfc:cr~co sho u..~
apol y c-s Ito. Score-tory, Os’, It J... ‘fb:dc , ~‘i ora..aan t~ Z ,
di ro -ttov-.:n , Hohoo n o1 for  fur 5002 000c’c:a.ation. aCly a.7?1i
ca t i o n  is  enc ou r ogad , the closing  date bein g 1 June 195~~.
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The C!x ’ol: loee: na tbo :oo. . f.s t o ’m h - r s i o c l  Svm-sosiuo
ho ho. haI t i  I a t b . s ~~~~~, c l g i t u o~ on 15 — i ?  July  i95’~ or~ the

surobeco “deloa “..t’t ot~ s In .tt ’croa omicoi  Objo cos ’- . The
C T ,

~~ 05’..... has be ;:. or g a n i z e d  by the In s t i tu c d~ tttr ophys i quc ,
L i 5  e ;  .~:o.I .  -..- . S oc ave , .-~rcsiee-ot c.. -the hoi-corna’t~ o:-oal

cr~~osm ce-~ talc;. nas o~~s’ee-~ to act as ch’cio’man. Subjects
. 0  0 a . i~CO 0 t ,~Q a t  ‘so.. C o5 to ’on-e C ar e :  ( l~ coos ; ifl tti c solar

~~~~~~~~~~~~~ - .,~e , cos o I5;.e~~O~OOOO 5, ne- r e a . a te o  s~~ecoea in s caro~
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