
UCRL 3n 

T'P 
'3 / 

UNIVERSITY OF 

CALIFORNIA 

NOT TO BE TAKEN FRO 

BERKELEY, CALIFORNIA 



I 0 UCRIJ 30 
m l h i s  dccurlient c ~ n t a i n s  11 pgs, 
n  0 p l a t e s  of f i ~ u r e s .  -- 
T h i s  i s  C~yjr 14 cf 18 . S a r i e s  A 

-1 - 

2 e a d i n g  L i s t  of t h x e  a u i h o r i z e d  t o  r e a d  m t e r i a l  on  his s u b j e c t ,  cr perrniss icr  
rnust be o b t a i n e d  f r m  ?;he 1nformc;tion Liivision o r  t h o  ~ 3 x e c a t i v e  9 f f i c e .  
A S?;CRET n r  CCVFIGY1~~TIiiL :?c?cument i s  t m  he k e p t  on ly  i n  a  guarded a r e & .  Kher, 
s t m i t  nxs t  be k e p t  i n  s lockad  s a f e  o r  in  a  locf;ed riling c a s e  wi:h FA 

tmnb l e r  lock .  
k S3CRZT or CO.XFI%ZNTIkL dosui:::3nt i s  n o t  t o  be co:>ied 31' c t h e r w i s e  d u p l i c a t e d  ---- -*..--I- 

w i t h s u t  parmiss  ion  of t he  o r i g i n a t i ~ g  c f f i c e .  Ex tens ive  n o t e s  on t h e  c o n t e n t s  
of a s e c r e t  r e p o r t  nay be  t a k e n  on ly  i n  a bound nc t skaok  w i t h  nurrrbered pages,  
hav ing  the 8 ~ e s i g n a t ; o n  SZCBB3. This a u s t  OF! s-tfe,;uarde3 i n  t h e  same way a s  a  -- 
S e c r e t  Z e p i r t  (See 1, 2 and 3 ) .  %her  n;tes : ~ ~ s t  be  ~ v c i d e d ,  o u t  i f  made must 

m i s s i o n  ti) a n o t h c r  of'i ' ica th.9.n t l l ; l t  3f t h e  assir,nscl? ;nust b.;? ~ 5 t a i n e d  th roggh  t h e  
Inf orma-tioc Ll i v i r  ior ,  arid r r c ~ r i i ~ c i  the re .  
f i f t o r  a docurnsnt p a s s e s  t h e  s t u p  o f  u s e f u l n e s s  t o  i t s  posslessor, it s h ~ i i l d  be  

hav.:? v.;it,nl; ss-~c!, a:i,dj.n 3 -; any p~1.t; j.r,s~-t; ir;l^.?r:nat ': on, : :~r ,h  sl; r;.i '?re~r;es t o  orig ir,- 
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December, 1947 

1. 184-inch Cyclotron Program; , 

The performance of the cyclotron during t h e  month has been very - --- -, 

s a t i s f a c t o r y  with only f i v e  per cent of the  time required f o r  cor rec t ing  
nechanical  or  e l e c t r i c a l  t roubles .  Seventy-six per cent of the  time was 
speat on operation f o r  research purposes and eleven per  cent on the 
i n s t a l l a t i o n  of an evacuated tube and associs ted  pa r t s  f o r  carrying t he  
def lec ted  deuteron beam through. f i v e  f e e t  of the  neutron shie lding wal l  
i n t o  a "caveit i n  which deuteron bombardments cac be made without excessive 
neutron background. Over 10-9 amperes i d  obtained a t  the  end of t h e  tube. 
This marks t he  p r ac t i c a l  completion of t h e  project  f o r  de f lec t in& the  
deuteron. beam which has been under nay throughout the  year. 

Del iver ies  of the  remaining concrete blocks t o  complete t he  second 
f i v e  f e e t  of shie lding wall began during t h e  month. Design a~ ld  f8br ica t ion  
a r e  proceeding on the  proton conversion apparatus. 

The 60-inch cyclotron operated very s a t i s f a c t o r i l y  during t he  month of 
December. Llajor bombardments f o r  t h i s  i n t e rva l  included alpha p a r t i c l e  
i r r a d i a t i o n  of plutonium f o r  Professor  Seaborg; t he  deuteron bombardment of 
l i th ium,  and the  deuteron bombardment of i r on  f o r  the  Clinton Laboratories 
a t  Oak Ridge ; t h e  deuteron bolr7bament of ionium f o r  the  _krgonne XTatioilal 
Laboratories a t  Chicsgo; and the  deuteron bombardment of cobalt f o r  Doctor 
J .  I-I. Lawrence a t  Berkeley. There were a nuinber of alpha p a r t i c l e  bombard- 
ments of bisinuth f o r  Professor Segre' and h i s  colleagues. 

A great  deal  of time, e f f o r t ,  and energy has been spent on t h e  plan 
and design of c e r t a i n  changes i n  t he  instrument i n  t he  o v e r - d l  improved. 
r ad i c t i on  protect ion program f o r  the  operating personnel a s  we l l  a s  t o  in-  
crease t he  e f f i c iency  of the  cyclotron.  

obtained t h a t  was very nearly, but not qu i t e ,  sa t i s fac to ry- fo r  synchrotron 
operation. The remaining leaks  consisteci of some small pores which were not 
closed by any of the  impregnating processes. I n  order not t o  delay the  
progress of the  synchrotron it was decided t o  proceed with the-design and 
oraering of ;? ceramic o r  g lass  doughnut. This desiya has been coapleted and 
r e q ~ e s t s  f o r  quotations a re  now ou%star,ding. F;eanwiiile, it is planned t o  
continue assembly of the  synchrotron i n  order t ha t  t h e  mcgnetic t e s t s  and 
time consuming adjustments can be made. I f  a f t e r  those a r e  done it appears 



t h a t  t h e r e  is a good chance of obtaining 2 s z t i s f ac to ry  operating vacuum 
with t h e  ex i s t i ng  vacuum chamber, add i t iona l  e fcor t  w i l l  be devoted t o  
t h i s  viorlr. 

If t he  vacuum, however, continues t o  be poor a t  t h e  time the  ceromic 
r i ng  is delivered,  t h e  vacuum chamber will. be disassembled and the  ceramic 
r ing  i n s t a l l e d .  A possible a l t e rna t i ve  i n  case t h e  vrcuum is  nearly 
s a t i s f a c t o r y  is  t h e  construction of another outer  r ing  using t he  same 
methods of f ab r i c a t i on  J~h ich  were used i n  coiistructing t he  inner r ing.  
Our experience with tha  inner r i ng  ind ica tes  t h a t  t h i s  method of construc- 
t i o n  produces a s a t i s f ec to ry  par t  and it now appears feas ib le  t o  const ruct  
such a r i ng  i n  our own shops. 

Assembly of t he  upper yoke is now i n  progress and a l l  p a r t s  f o r  i ts 
completion a r e  on haad with the  exception of one outey s l ab  which i s  
en route. S i x  f l u x  bars  remain t o  be shipped and one spare outer  s l ab  
i s  expected i n  February. 

4. Linear Acceler&tor Program ---- 
Van de Graaff G.enerator. During the p m t  month t he  primary e f f o r t  has -- 
been concerned with increasing t i e  ogerat ional  r e l i a b i l i t y  of the machine. - - 

To t h i s  end it has boen found necessary t o  make cwt&n m i n ~ r  mechanical 
and e l e c t r i c a l  changes. The rmchine has beer1 closed and opern?iini., f o r  
over a week witn a t o t a l  barn s.. i ' f icieat  t o  heat a  118 inch th ick  c~uar tz  
p la te  t o  incalldescence over an area  of diamster zbout 3/16 incn. It w i l l  
hold 4.2 t o  4.3 mil l ion vo l t  i n d e f i n i t e l y  with no sr)ariZing a d .  with a 
large  beam. Af te r  t h e  90 degree def lec t ing  magnet is i n s t a l l e d  it w i l l  
be possible t o  make a good measurexent of t h e  t o t a l  proton current .  

40 Foot Section.  I n  order  t o  improve t h e  r e l i a b i l i t y  and r a i s e  t h e  Q of --- 
the  acce le re to r ,  t he  d r i f t  tubes and stems have b e e ~  e lect ropla ted and z 
new se t  of spr ing f ingers  con~iec- tin^ t he  d r i f t  tube stems t o  tile l i n e r  have 
been made. A s  a  r e s u l t  of these  chmges it i s  now possible t o  opcrate a t  
w i l l  a t  rr l e v e l s  s a t i s f a c t o r i l y  high f o r  r ~ l i a b l o  accelera tor  operation. 

A number of bombardments have been made with the  nachino mong t he  
r e s u l t s  of which were an zc t iva t ion  curve f o r  the carbon (p ,pn)  and the  

10 observation of t h e  react ion E3l0(p,n)c . 
5. i x ~ e r i m e n t a l  Physics --- 

Neutron-Prot on Sca t te r ing  - f Cloud Ch,mber) . The nmber of proton t r a cks  -- -.-- 
measured was increased t o  430; t he  d i s t r i bu t i o i i  s t i l l  f a o r s  non-exchange. 

- ,  
but not s i g n j f i c m t l y  so. The energy d i s t r i b u t i o n  of t h e  neutrons, cs 
determined b y  the  knock-on protons, has been me.--surd f o r  750 cases. The 
d i s t r i b u t i o n  sho~:s a maximmi a t  ;bout 90 Kev as expacted, but show an - 
excess over tgeory a t  high enerGles which i s  probably experinlontal, and a 
g r ea t e r  e x e s s  a t  l c t ~  energies. 



Considerable work has  been. done in. r e  checking measurements and 
determining s i z e s  of e r r o r s .  The conclusion reached was t h a t  previous 
r e s u l t s  had l i t t l e  s ign i f i cance  f o r  sca t - t e r ing  a n s l e s  g r e a t e r  than  60°. 
It is  hoped t h a t  cha~nges i n  technique of measurement w i l l  permit accura te  
mnsurements t o  be extended t o  80°. 

The i r o n  co re  magnst f o r  t h e  new dloud chamber has been completed 
and t e s t e d .  It g i v e s  a f i e l d  of 21,000 oe r s t ed ,  uniform t o  lo%, i n  t h e  
a r e a  t o  be used. 

Counter Development. T e s t s  have been made of ncpthalene counters  fol lowiog - 
r e p o r t s  of t b e i r  succass fu l  use i n  t h e  e a s t .  The prel iminary t e s t s  were 
LW& encouraging and it zppeors t h a t  t h e s e  can b e  d e v e i o p d  i n t o  a u s e f u l  
research  too l .  

Delayed Xeutron 3-flission f ron Light X e m n t  s. A t  t h s  e-ld of t h e  month, - 
bbserv&tions xere made indica%ive  of delsyed neutron emissior, from a 
number of  l i g h t  elercents i n  t h e  neighborhood of aluminum unuer hi& 
energy deuteron bombardmerit. In t ens ive  i n v e s t i g a t i o n s  a ro  i n  progress  
t o  confirm t h e  r e a l i t y  of t h i s  e f f e c t  2nd t o  determine t h e  mechanism. 

S c a t t e r i n g  or" Deutarom. Explcratosy runs have boen made using p a r t i c l e  -.* 
s e n s i t i v e  p l a t e s  end ion iza t ion  chiifnbms t o  determine t h e  sca5 te r ing  of 
deuterons i n  va r ious  ma te r i a l s .  

Rismcth F i s s i o n  Cross Sect ion.  The c r o s s  s e c t i o n  f o r  t h e  f i s s i o n  of E i  -- - 
has  been mensured i n  t h a  90Zev neutron beam using s tacdard  ctlrbon d i s k s  
t o  determine t h o  neut ron  flux.  Thi: r e s u l t  i s  :"=0.05 x em2, o r  
~ ~ p p r o x i m a t e l y  t h e  geometrical  c r o  .s s e c t i o n  of $he thorium nucleus. 

!Teutron Sca t t e r inq .  The d a t a  or, s c a t t e r i n g  of 90 P'iev n m t r o n s  by Pb, -- 
Cu, and A1 has been completac dnring t h i s  month. I n  each czse  t h e  d i s -  
t r i b u t  ion  followed t h a t -  predicted by d i f f r a c t  ion  f ro!n an opaque nucleus 
out t o  t h e  v i c i n i t y  of t h e  f i r s t  m i r i i m u m  of t h e  d i f f r n c t i o n  p a t t e r n .  
Tho min imum was not; observed, probably due t o  con t r ibv t ions  or  ̂ i n e l a s t i c a l l y  
sc-attered nect rons ,  and t o  aoirie extent  due t o  t h a  vrzvelength spread i n  t h e  
primary beam. The d i f f e r e n t i a l  c ross  sec t ion  v d u e s  were h igher  i n  t h e  
v i c i n i t y  of 0' thar, thosc! expected from t o t a l  c r o s s  s e c t i o n  measurenants. 
The recsons l o r  t h i s  hsve 2ot y5t b32n clarified. 

Neutson-proton S c a t t e r i n g .  This  month has been spent i n  studying t h e  
ins t rumenta t ibn  w i t h  which these  exper inents  a r e  done t o  insure  proper  
p la teaus  with respect  t o  such v a r i a b l e s  a s  vo l t age ,  r e so lv ing  time, count- 
ing  r a t e ,  anG background of counts  not  6ue t o  f a s t  protons.  Causes of 
systemilt i c  e m o r s  havs a l s o  besn inves t iga ted .  These inves t  i gn i i  ons have 
uot a l t e r e d  ths przvious conclusioss from t h e  e x p c r i m n t  . 



Good p rog res s  hzs  Seen made i n  t h z  c a i c u l a t i o n s  or" n-p s c a t t e r i n g .  
Angular dependence curves  i n  good agreement w i t k  obse rva t ion  have been 
obtained us ing  s p h e r i c n l l g  s j f m e t r i c  p o t e n t i a l s .  Corresponding curves 
i l ic luding t e n s o r  f o r c e s  a r e  naa r ly  completed. These a r e  be ing  c a i c u l a t e d  
by a  new method, t ~ h i c h  is much e a s i e r  t han  t h ~  v a r i a t i o n  m3tl;oil p r ev ious ly  
i n v e s t i g a t e d ,  and which seems t o  g ive  ve ry  r e l i a b l e  r e s u l t s .  Some hiosk 
has been dona on t h s  t h e o r y  of d i f f r a c t i o n  s c a t t e r i n g .  An i n v e s t j g a i i o n  
of b e t a t r o n  and synchro t ron  i n j e c t i o n  problems h a s  been s t a t e d .  Other  
programs a r e  cont i iwing .  

7 P E - s  

- -- - y . w s s ~ ~ -  - ---233 . - -- .- *.-. --." , - 7 .  I so tope  Research Program .. --- - - - I '  -.- 4 * -uw 4 i. b L. "&", 

A succossPul  depos i t  of c14 was made which y i e ldad  observa t ion  of t h e  
c14 l i n e s  i n  t h e  hyperf  i n e  spectrum. k s e p a r a t i o n  of i so topes  107 - 111 was 
perfornled upon i o n s  from a s:unple of Rg bombarded w i t h  .: p a r t i c l e s .  
I d e n t i f i c a t i o n  of c e r t a i n  indium a c t i v i t i e s  w a s  sought ,  w i th  p r t i a l  succzss .  

8. Chemistrv 

P a r t  A -- 

Rcdioact ivo - R m e  Z a r t h  I so topes .  A progrm is under way t o  i 3 o n t i f y  t h e  -- 
neut lon  d e f i c i e o t  i s o t o p e s  of t i ~ ~  r a r e  e a r t h  elercorits. Th3 a c t i v i t i e s  a r e  
produced by s p a l l a t  i o n  roabt ions  on t mta lum wi th  high energy p r t  i c l e s  and 
of i n d i v i d u a l  r a r e  e a r t > s  wi th  iov~e r  energy p o  j e c t i i e s .  Seve ra l  new 
a c t i v i t i e s  have been found but have not  ye t  been ass ignzd .  O f  some i n t e r e s t  
i s  an 8.4-hour pos i t ron -emi t t e r  i n  t i x  thu l ium f r a c t i o n  f ron t h e  bon,bardment 
of holmium wi th  40-IIev helium i o m .  T h i s  i s  t h e  h e a v l e s t  pos i t ron -emi t t c r  
t h a t  has  y e t  been e s t a b l i s h e d .  A 36-hour K-cagturing cerium has been 
t en t - l t  rivoly ~ s s i g n l j  t o  ~0~~~ as a r e s u l t  of i t s  formation from 40-Mev 
deuterons  on lmthaiium. Since it decayed e s sen t  i d l y  t o  backgroqmd, with 
no s i z n  of s lcmthanum d w g h t e r ,  ~ 3 1 3 7  must haw a hol f  - l i f e  of ) 100 y e a r s  
o r  t h c  ~ s s i g m e n t  of ~e~~~ is  i n  e r r o r .  

F i s s i o n  of Eismuth r i i t h  2004:ev Deuterons. Ovcr 25 f i s s i o n  products  have -- 
been identified snd i n  most cases  y i c l d s  have been determ?ned. Tha f i s s i o n  
y i o l d  curve i s  cha rac t e r i zed  by a  s i n g l e  peal: wi th  tho  maximum a t  mass 
number 97-99. I n  g e n e r a l  t h e  l i g h t  f ragments have neut ron  excess  and t h e  
heav ie s t  f r agmi l t  s a r e  neutron d u f i c i e n t  . By in fe rence  t h e  nos t  prominorit 
primary f i s s i o n  products  i n  xn i i l torinediatc reg ion  are s t a b l e .  k mechanism 
which conforxs w i th  t h e  observa t ions  h a s  been advanced.. It i s  pos tu ln tad  t h a t  
t h 3 . n u c l e i  r e s p o c s i b l e  f o r  ~ o s t  of t hd  f i s s i o n s  a r e  l i g h t  bismuth o r  
polonium i so topes  of mass number 187-199, which r e s u l t  from the  a jL3c t ion  
of 10-14 naut rons  from thv. compound nuclcue. I n  o r d z r  t o  account f o r  t ho  
neutron-proton d i s t r i b u t i o n .  i n  t ha  f i s s i o n  fragments i t  i s  necsssary  t o  
assiLne t h a t  t h e  pa ren t  nuclous undergoes c leavzgs ,  p reserv ing  t h e  sane 



aeutron/proton r a t j o  i n  bo th  fmgn,:::ts. By m m n s  of t h i s  t h a o r y  it is  
poss ib l z  t o  pre i l ic t  t h e  fiiost &andcult pximary f i s s i o n  product f o r  each 
mass number. A f i s s i o n  y i e i d  curve has  boon cons t ruc t ed  w i t h  t h e m  consider-  
a t i o n s  and i a t z g r : t i o n  of t h e  w r v s  g jves  a rough c r o s s  s o c t i m  f o r  f i s s i o n  2 o f  0.2 x 1~~~~ cm . 

The f i s s i o n  ~ r o d u c t s  which 5 been ' de i i t i f i ed  a r e .  ~a~~~ Fe 
, 9  p099 ~ ~ 1 0 5  Ru166, ~u~~ ~n~~ ~ b ~ ~ ,  3r89 yg0 Y 

pd112, ~ ~ 1 1 5  (44-days), ye114, sbia2 =124 ;125 1i26 ,,7-30 Ce 1 

y i e l d s  f o r  s e v e r a l  of t h s s e  i s o t o p e s  f c l l  bclow t h e  smooth curve but  i n  
allnost every case  t h e  r e s u l t  is  as expected s i n c e  t h e  c a l c u l a t i o n s  show 
such i so topzs  t o  be  o t h e r  t h a n  those  whieh should b s  fo rned  i n  g r e a t e s t  
y i e l d .  

Chexis t ry  of As ta t ine .  The c h m i c a l  s t u d i e s  of  a s t a t i n e  have cont inus  ----------- 
w i t 2  r e s u l t s  which nay be  summarized a s  follotvs: f e r r i c  o r  mercuric‘-. 
compounds a r a  suf f i c i c n t  t o  r a ~ i d l y  ox id i ze  10-12 molar cst n t  i i le i n  t h e  
zero s t ~ t e .  Cold p c r s u l f a t e  i s  a S ~ O ~ J  ox id i z ing  agent .  A s t a t i n e  s t r o  
oxid ized  by p e r s u l f n t e  f a i l e d  t o  dcpos i t  at tnc: cathode under t h e  cond i t i ons  
previous ly  doscr ibed ,  At ti12 scm t im d e p o s i t i o n  a t  t h c  anode was normal. 
Tho m i t i c a l  d e p o s ~ t i o n  p o t 9 n t i a l  at th,? anode was - 1.45 .132 v  rdith 
r ~ s y e c t  t o  a ncrmnl H2 e l a c t r o d e .  

C h m i s t r y .  Pa r t  B. g 4 ~ , ~ ~  . --- - , . ,, , z.. 
? ,  ? , - ,  * ,  . a . p4 . . ! 2 8  

Syn the t i c  and Experimeritnl .-- ------- Orgcnic Ch~.mistrg. High y i d d ,  ~ : Z L p ' s c a l a  
s y n t h e t i c  proccduros havc bszn o r  a r e  being dayeloped f o r  t h e  '7%sparation 
o f  t h e  fo l lowing  conpounds: 1 )  forinic zc id ,  I I C ~ ~ O $ ;  2 )  ethyl- a l coho l ,  
G H ~ C L ~ H ~ O E ;  3 )  c t h  1 a lcoho l ,  C1%IPi3!X20~; 4)  e t h y l  bromidc, 6113~14~28r; 
5) e t h y l  broa ide ,  Cr%13C212Br; 6 )  e t h y l  i od ide ,  C H ~ C ~ ~ I I ~ I ;  7 )  e t h y l  iod ido ,  
~ ~ 4 1 1 ~ ~ ~ ~ 1 ;  9 , 9 )  an irnprovad s y n t h ~ s i s  of rndthyl o r  c ~ r b o x y l  l abe l ed  g l y c i n e  ; 
and 10)  loci, i c  n c i d  , C H ~ C ~ ~ I I ~ O ~ C V ~ H .  

B i o l o g i c a l  C h m i s t r y .  Thu convdrsion of ~ 1 4 -  l z b a l e d  t y r o s i n 2  , dihydroxy- --- 
phenylalaninc and t r y p t o p h a n ~  t o  mcl.min h a s  b&n s t u d i e d  by i n  v i t r o  
i i lcubai ion  c-tperimsnt s w i t h  mclanosarc om2 t i s s u e .  A l l  t 5 r e e  compounds m e  
convert  ed a c t  i v o l y  t o  melanin undor t has3 cond i t i ons  bu t  only t r y p t  ophane 
and t y r o s i n e  cpj?ear i n  thu  m l a n i n  v;hen t h a s e  compounds a r e  a i in in is te red  
i n t  ravznously t o  l i v i n g  mice . 

S t u d i e s  a r e  i n  progross  on tila ne tabol i sm of ~ 1 ~ - l ; l b a l e d  dibenzanthra-  
cene a d  t y r o s i n e  i n  m i c ~  and on tilo nc tu re  of th,: l a b e l e d  compounds found 
i n  t h a  f a c e s  and u r i n e .  Th2 r ~ t e  of metabol ic  o x i d a t i o n  t o  czrbon dioxide 
of laboled  acz t  i c  oc id  i n  tumor ~ n d  non-tumor bea r ing  n i c e  i s  b=ing de ter -  
m i n d .  

Photosynt lwt ic  Chemistry. Idork has  continued i r i t h  axperirnents on t h c  growth - 
and d m a y  of t h e  reducing  poli;er of  a l g a e  ~ 1 1 t h  i l l u m i n a t i o n  by measurericnt 
of up-take of r a d i o a c t i v e  carbon dioxide i n  t h s  dcrk.  Th3 d i s t r i b u t i o n  of 
a c t i v i t y  i n  nlgc:e under v a r y i a g  cond:tioils of Y l l u n i n z t  i o n  i s  being cietsr- 
minod v i t h  p a r t i c u l a r  i n t ~ r e s t  d i r i c t z d  toca rd  t h ~  p lLmt  a c i d s ,  m i n o  a c i d s  
and p l c n t  sugars .  
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A study i s  i n  p rog res s  on t h e  Cunction of ch lo rophy l l  i n  photosynthes is  
t o  dotermine i f  chloropkJ-11 z c t s  a s  a 1 i ~ ; h t  s c 2 s i t i z e r ,  n hydrogen d-onor, 
o r  both. Deuter i lm is used a s  a t o o l  i n  t h i s  Work. 

Chemistry. P a r t  C. -- 
Subpro j e c t  48B ---. 

K e t c l s  - and T i &  Tompcrature Thermodynmics. A r epo r t  h a s  been canple tcd  -- 
s m m r i z i n g  t h e  t hermodynwnics of plutonium. The work on h igh  t ~ m p e r a t u r c  
e q u i l i b r i a  and abso rp t ion  s p c c t r a  of CK has  g iven  a va lue  f o r  tbd 1i.xit of 
formation of t h i s  important molecule. Jerk continuos on t h e  ca rb ide  
r e f r a c - ~ o r i e s  and on t h e  l i q u i d  meta l  systems corltaining urcniucl. Progress  
has  b ~ e n  u d e  i n  t h e  r e sca rch  dea l ing  wi th  high temperilturc n o l e c u l a r  
spec1cs. 

Basic  C h x ~ i s t r y .  Inc lud ing  Clisl-ates. Thc? foil-ov~ing r e sea rch  programs a r e  -- --- 
i n  prograss:  

The hydro lys i s  and conplcxing of Z ~ ( I V )  a s  determined by e x t r a c t i o n  
s t u d i e s  us ing  TTA i n  benzene. 

The r a t e  of exchange of I and I&, us ing  radioactiv:: iod ine  t r a c e r .  2 

The so lvent  e x t r a c t i o n  of ~ ( V I ) .  Equipmmt is  be ing  sei; up f o r  an :iZO 
a n a l y s i s  on t h ?  organic  phase by l i s h z r  roagezt .  

The comploxing of F u ( I V )  by TTA, involv ing  a s tudy  of t b c  s o l u b i l i t y  
of P-GC4 at h igh  TTA c o n c e n t r ~ t  ions.  

Thc e x t r a c t  ion  of L a ( I I 1  j i n t o  benzene t: i th I'TA. Ths q x e s t i o n  of 
c o m p l a i n g  w i l l  bs s tud ied .  

Tho hydro lys i s  03 U(V1) us ing  h ~ n z e n e  TT4 e x t r a c t i o n  e f l u ~ l i b r i n .  

9. ~ I c d i c a i  Phys ics  - 

Tracer  s t u d i e s  nre nox undder way wi th  c z r r i e r - f  roe  r e p a r a t i o n s  
of t h e  r a d i o a c t i v e  i s o t o p a s  of z i r con iun ,  t echnc t iun ,  s i l v e r ,  cadmium, 
indium, t i n ,  antimony, elemdnt 61, ac t in ium,  uraniun.  Th,: most s i g n i f i c m t  
observa t ions  t o  be mada du r ing  t h e  month a r e  a s  fo l lows .  Technetium h2s 
bocn obsarvcd t o  be excre ted ,  fo l lowing  in t ramuscular  a t h i n i s - t r a t i o n ,  w i t h  
a n  ex-braordinary degree of r q i d i t y ,  t h - r e  beirig upproxinaf,ely 95 perccnt  
e l imina ted  w i t h i n  24 hours  and t h 3  k i d n ~ y s  aci;ing a s  tho  r ~ r i n c i p l e  channol 
of s l imina t ion .  C3imium is  observsd t o  bz c l imina tcd  v e r j  s l a r l y ,  p r i n c i p a l l y  
by v;ay of tho  d i g e s t i v z  t r a c t .  k s i ~ m i f i c x i , t  d;?grcc of s z l z c t a d  l o c . d i z a -  0 

t i o n  has  b ~ e n  observsd i n  t l iz  i i v c r  , k i d n ~ y ,  c<i~d prirlcr,xs. Approximately 
0.2 p2rcant has  been noted t o  be a b s o r b ~ d  fcjiioping O Y ~ .  a:k:ii.nistra.t 3 h ~ r  
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stomach tube. Actinium, as p rcd ic tod ,  ~ O ~ ~ O I J S  a metabol ic  p a t t o r n  q u i k  .+-" <-; 
s i m i l a r  t o  t h ~ t  obscrvsd f o r  tha  l c n t h a i d u  r a r e  e a r t h s  and a!~er ic ium and 
curium. 

Thz radioautographic s t u d i a s  w i th  zirconium, colmbium, cerium, 
element 61, plutonium, americium m d  curium a r e  boing cont inuzd.  

Tha s tudy  of t h d  p o s s i b l a  m ~ t h o d s  of th.2 t r s a t m m t  of plutonium 
poisoning  i s  a l s o  cont inuing.  

IJethods f o r  tho r a d i o - c h m i c a l  i s o l a t i o n  o f  c a r r i c r - f r e e  molybdenum a r e  
boing i ~ v z s t i g a t c d  2nd a s m a l l  m o u n t  of ca r r i e r - f r e t ?  c d c i m  has  b x n  
preparsd  f o r  tho  purpose of comparing, on a r a t h o r  prec ise  q u a n t i t n t i v e  
b a s i s ,  t h ~  poss ib l e  d i f f e r ~ n c s s  batwaen t h 2  mstabolism of t h i s  o l m e n t  and 
s t ront ium.  -1 prepara t  lon of rcdio-europiuin,  hilo lo not c a r r i e r - f  r o e  but  of a 
h igh  s p e c i f i c  a c t i v i t y ,  h a s  b e m  ordared  from t!iZ C l in ton  Labora to r i e s  at 
O ~ l r  2idg;: m d  n ~ g o l i a t i o n s  a m  i n  p rog res s  f o r  tho a c q u i s i t i o c  of a c a r r i o r -  
f r l e  p rapa r2 t ion  of the  47 hour radio-smarium t h ~ ~ t  a r i s e s  from f i s s i o n .  

? & d i c a l  Phys ics  --. 

P a r t  13. P r o j e c t  48A - I1 
---* ---- 

An unaxpoctcd r c s u l t  from a n  3xpsriment conduct3d s i x t ~ m  months ago 
was revaaloci when soiae mice ware sac r i f i c , -d  which had roceivua intravcnen'. 
ousl-y 0.5 mg of  c o l l o i a a l  TJO unrlcilod 87 pcrcznt  i n  u ~ ~ ~ .  Su;7scquontly 
one-half of t h ~  mimol s  had &s;n Lombnrded w i t h  m u i r o n s  from the 60-inch 
cyc lo t ron .  At t h c  t i n e  of m t n p p  s c v m  out  o f  nin; bombs;rciad i l i ce  s h o ~ ~ o d  
tumorous grorj.ths i n  l i v e s  c,:d kidney whilo none of t h a  anunals  t h a t  ware 
not  bombarded showlsd such changes. 

Rz tc s  of m ~ t a b o l i s m  t o  GO2 of admin i s tmad  r a d i o a c t i v e  cnrbon l abz l cd  
a c c t a t o ,  glyci i lc ,  glucose,  2nd t y r o s i n o  have b m n  s tudiod .  Following 
in t r avenous  zdmin i s t r a t  i on  . ercii  s u b s t  amce hi?s i t s  chnrzc - t e r i s t  i c  r a t e  of 
ox ida t  ion. The GO2 product ion n n s  a r z p i d  phcse, v~hich  is bc.liov;_-;d t o  coin- 
c i d e  VJith o ~ i d z t i o n  of th;: substnnci? administered, and 2. slo;; phasz r o s u l t -  
i n g  from tho  o x i d a t i o n  of o t h z r  subs tznces  t h z t  heve been der ived  from t h a  
l a b a l e d  _conpound administered.  The t i i i ; ~  c o n s t a t  s of ox ida t  i on  w e  rjrndicat ive  
of t h ~  r c t c  of u t i l i z a t i o n  of t h e  goo1 of subst::nczs which n m  i n  motnbolic 
c q u i l i b r i m  wi th  thc: 1abcl .d  substenco.  Thz r a t ~ s  of ox idc t ion  zppoar t o  
be characteristic f o r  oach of ti12 above mactionsd sxbstcnczs and t h n s  is no 



obvious  o r  s i g n i f i c a n t  d i f f c r j n c o s  i n  t h e  rnotabolism of  t h c s e  substances 
i n  normal and n e o p l a s t i c  animu3.s. 

\ 

10. Hea l th  Physics  - 

Rad ic t ion  Bdensurements. The concre te  enc losure  a t  t h e  deuteron  beam o x i t  --- 
t uba  w a s  c a r e f u l l y  survoyed immediately a f t e r  i t s  e r e c t i o n .  Yhc s h i e l d i n g  
is adsquate  except f o r  rdgions xihich look down i n t o  t h a  e n c l o s u r ~  a t  c l o s e  

7 

- range. J n l y  t h z  c r r n e  ope ra to r  is  a p t  t o  be i n  such l o c a t i o n s  and ho is  
not allowed t o  ope ra t e  t h e  crane dur ing  ex to rna l  use of t h z  b o a .  

Thorough surveys of t h c  l i n e a r  a c c e l a r a t o r  r a d i a t i o n  f i 2 l d  have been 
made dur ing  i t s  incrsclsocl o p d x t i o n  t h i s  month. Loca t ions  of c e r t a i n  o f f  i c e s ,  
f a c i l i t i ~ s  nnd work a reas  mu.st be chmged vhon more cont inuous ope rc t ion  
begins.  Crew mcmbjrs and exp-r imzntcrs  a r o  equipped I i t h  pockot d o s i m t s r s ,  
f i l m  bzdgcs, and pock& ~ 1 x A r o s c o p c s .  

Monitor ing S to rage ,  and d i s p o s z l .  During t h o  month r o u t i n e  nionitoring was 
c n r r i z d  out a s  u sua l .  'Tho us3 of slow neu t ron  dosilnotcrs hes  bzcn axtondcd 
t o  cover  both t h e  60-inch and 184-inch cyc lo t ron  crews and ns soc ia t ad  y r s o n -  
ne l .  Two h u n d r ~ d  and t h r e s  f i l m  b d g e s  word p r  c s s ~ d  2nd recordcd none 
of which showed an ovor t o l c r a n c c  t o  exposure. hz o n a l y s i s  of rou t ino  a i r  
sampling 2nd of hend counting rzvca lzd  no ovzr  le rnrxa  cont  m-irnt ions .  
A number of r o u t i n 2  c o l l a c t  ions  of r zd ioac t ivu  wasts w?s made and d i spo  a1 
of t h e  matzriz.1 cared  f o r .  Thc s torngd t u b e s  f o r  s t o r i n g  r z d i o o c t i v e  

a 
m a t o r i a l s  were put i n t o  p lace  i n  t h e  p i t  i n  t h e  chemistry ann~2x and a m  now 
ready f o r  use.  

Rescnrch and Dev~lopment.  l%e l e a d  g l a s s  viower f o r  thz b~ta-gainma d ry  
box i s  %ow r e ~ d y  t o  b c x o u n t c d .  The rllcchanism f o r  t h e  manipulators is 
complete whi le  t h e  s h c l l  dzs ign  i s  naar  complztion. Othcr  i t d m s  upon bihich 
r e sec rch  m d  devolopmont work i s  bcing done inc lude  thd  pr-pm:-tion o f  
plat inum c a p m l d s  f o r  p i l e  bor;lbzrCkrmt s, f u r t l x r  work on t h e  Conmy spark 
box ond a i r  i ' i l t o r s ,  a d  t h ~  e r e c t i o n  of t h e  sp inne r  column'thzt w a s  
recdlvod from Oak Ridge. 
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