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One importent research pro jec t  underway at Brookhaven ITational 
Laboratorj  i s  the  genet ical  s tudies  of Indian corn i n  determining b io logica l  
e f f ec t s  o f  radiations.  This work i s  described below. 

Several technical  publ ics t ions znd pile design 2nd construction 
reports  vhich were presented during June 2 re  sunaarized following t h e  
b io logica l  studies report .  
Vzn de Grw-ff 2nd the 60-inch cyclotron i s  e l s o  discussed. 

The current status of the cosmotron, t he  3.5 Nev 

Genetical Studies of Indian C o n  

------ Genetical Monitoring - of Biologiczl  Effect o f  Steck Gases. 
corn, s ince i t  i s  more sens i t ive  t o  environmentd conditions than f i e l d  corn, 
i s  being grown by the  Brook&zven 3iology 3epartment a t  16 genet ic  monitoring 
s t s t i o n s  surrounding the  s i t e .  In  addi t ion t o  these 16  p l o t s  of about 1/3 
acre each, two l a rge r  p l o t s  of twc acres  ezch, one southwest a d  t h e  other  
southeast of t he  reactor ,  have been p l a t e d .  

Sweet 

TO obtain a comparison of mutation r a t e s  5etween Brookhaven m d  
some other  s i t e  loczted at e. considerable dis tance from a reac tor ,  it i s  
planned t o  cooperate each year i n  dupl icat ing here 2n experiment being 
conducted i n  mother  part of the  country. A multiple t e s t o r  stock developed 
at Harvard i s  being used as one p l o t ,  with a plm t o  study the  mutztion rzte 
Of 2t l e a s t  one gene on every one of t h e  t e n  chromosomes o f  a d z e .  Study i s  
a l s o  being made of the p o s s i b i l i t i e s  of differences between the  mutation r a t e s  
of the conventionE1 tall type corn slnd the  short type developed last yew.  
This s h o r t  corn, on account of the  r e l a t i v e  ease with which i t  can be d e t s -  
se l led ,  w i l l  be grown ra ther  extensively i n  t h e  crossing p l o t s  where muti.-tiOn 
rzt es a r e  b oing det ermined. 

Effect of Czstmt Gama IrradiatTon 02 Growing Plants .  A 20 curie  
source o f  radioact ive cobalt h m  been i n s t r l l e d  i n  one o f  the  f i e l d s ,  which 
has been p lan ted  with various mnize s t o c h ,  mi l l e t ,  sunflower, potatoes ,  
t radescant ia ,  snqdrsgons,  mmigolds, phlox, tonntoes, 2nd fusprium cultures.  
The g l m t i n g s  ?*re i n  t h e  form of concentric c i r c l e s  eround the  source, i n  S u c h  

a WW t hc t  t h e  rc.dietion i n t e n s i t i e s  w i l l  vzry from 26 r /h r  at 1 metar t o  
t o l e r m c e  l eve l s  of 50 mr/dpy i n  the out c i r c l e s .  Genetic c!!anges .?.re e q e c t e d  
at the  higher dosages but not i n  the  outmost c i r c l e s  38 meters from t h e  source. 
A careful  study of t he  p l m t s  growing i n  t h e  diffcrer, t  c i r c l e s  should reveF1 
the  amouat o f  constcnt gama irr&iF,tion necessary t o  proauce e genet ic  c h a g e ,  
and also t h e  p o s s i b i l i t i e s  of zdverse o r  b e n e f i c i d  e f f ec t s  o f  rp-diation. 
i s  also hoped t o  deterzinc the  l e t h a l  dose f o r  germinating seeds ( ~ 1 ~ 0  dry 
seeds) by plzc ing  them i n  t rays  constructed m o u n d  the upright p ipe  containing 
the source. 
2nd w i l l  receive 104 r /hr .  I n  Eddition t o  corn, young tomfit0 p l a n t s  W i l l  a l s o  
be subject t o  t h i s  high l eve l  of r rdra t ion ,  the  12,tter being pWt  Of 2, 

coopcretive cqcrimcnt  conducted with the  Connt.cticut Xxperiment S t  &ion. 

I t  

Seeds and seedlings w i l l  thus be l o c z t d  112 meter from the  source, 
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Stu&q of Genetics 2nd physiologlv of Sucrose Prcduction i n  Corn S t d l k S .  
f n  1947, i t  was found t h e t  i n l r e d  f i e l d  corn contained a l m o s t  as nuch sucrose 
i n  the  s t a l k  ju ice  as sugar CPne. Although t h i s  sucrose content vzr ies  grezt ly  
with individual  p lan ts ,  ES indicated by hand refractometer readings, i t  apTems 
possible  t o  se lec t  progenies of a higher reading than m y  m a i l a b l e  at present,  
by the  hmd pol inzt ion process. There i s  a p o s s i b i l i t y  tha t  these sweet Stalk 
inbreds may be used t o  produce sugm f r o m  corn s t s l k s ,  o r  t o  produce a s i l q e  
f o r  higher feeding vslue f a r  cz t t le .  
fu r the r  research w i l l  be ma&e on physiologst of sugar production i n  corn s t d k s .  

I n  conjunction with t h i s  invest igat ion 

Publ icat ions and P i l e  F-eDorts 

During June the  Laboratory published two addi t ional  i s sues  b?unber 2, 
Vol. 2 of the  "Guide t o  3ussi2n Sc ien t i f i c  P e r i o d i c d  Li terature" .  
report  on "Properties of Atomic k c l e i  I1 Range - Energy Curvesff, by Ems A. 
aethe,  was d s o  presented. 
the  month concerned the  design 2nd construction o f  the  Xuclear Xeactor. ?he 
following i s  a l i s t i n g  of the p i l e  nianuals, a l l  of which has been wri t ten 
by t he  E, IC. Perpson  Company with the  exception of Book Nr. 3 which w?xi 
prepared by bi.1.T. - 

A technic21 

A considerable anount of materiel  compiled during 

Book Mr. 1 - - 
Volume 1 - - 
Volume 2 - - 
Volume 3 - - 
Volume 4 - - 

Book Xr. 2 - - 
Book IJr. 3 - - 
Book N r .  4 - - 
3ook iJr. 5 - - 
Book X r .  6 - - 
Book Xr. 7 - - 

Design Wanud 
General Codes and D a t a  
U t i l i t i e s  eC General S i t e  Service ( n o t  completed) 
T i l  e 
P i l e  Auxil iar ies  
P i l e  Operating Manual 
Mvlual of Instruments a d  Controls 
Process Instrument IY/mual 
P i l e  Maintenace Manual 
Lehoratories Manual ( n o t  ccrrpleted) 
Boi ler  House 

Cosmot ron 

The Sosmotron Project  WP.S reported i n  d e t a i l  i n  the F'ebruary report. 
The following w i l l  brin:: t h i s  report  t o  date  -- 

The f i r s t  o f ' t h e  288 six-ton blocks f o r  the negnet of the Brook- 
haven cosmotron slrrive on July 1 with other p i l o t  blccks scheduled t o  f o l l o w  
next week. Production de l iver ies  w i l l  s t a r t  soon x f t e r .  
completed for the magnet block t e s t ;  the I$-G se t  f o r  mi?@et t e s t i n g  has been 
received and I ts  foundation and housing i s  present ly  under construction. 
contract  has been ewarded t o  the Byre S l c c t r i c  Conpacy o f  ChicRgo t o  wind the 
70 tons of copper c o i l  m e t e r i d  arcund the magpet quadrsnts. 
w i l l  zrrive on the s i t e  t o  begin prelimincry work July 5. 
coil material  has been received. Extensive t e s t s  hp-ve r eveded  that the  desire2 
ceramic v;;?cuum chcmber ctanot be constmcted strong enou;$ t o  withstand the 
required v(~cuux1 a d  it  has been o f  inconnel. 
on cross-section a d  seelin,? de ta i l s .  

d bui1Lin.g hcs been 

i- 

The Hyre COnpilnY 
F i r s t  shipment Of 

Development work is proceoding 
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3esign of d 1  r a d i o  frecpency acce lera t ing  components i s  p rzc t i ca l ly  
An o s c i l l a t o r  hzs been designed meeting design requirements and an 

Preliminary experiments ind ica te  the t  
corrplete. 
e q e r i a e n t d  unit i s  being constructed. 
t h i s  design w i l l  be  s s t i s f ac to ry ,  Design f o r  t h e  necessarJ power uopl i f ie r  has 
been completed and i?. model constmcted;  preliminary t e s t s  ind ica te  a successful 
design. 
t he  B’ power t o  the  protons by mews of an xr’ transformer. B 23’ trvlsformer 
has been designed around a spec ia l  ferro-magnetic mater is l  h o r n  as f e r r i t e ,  
but extensive t e s t i n g  w i l l  be required before  a f i n d  design i s  determined. 
Nodels bzsed on t h i s  mater ia l  hp,ve been constructed and w i l l  be  t e s t ed  shortly. 
The DC r e c t i f i e r  t o  power the  liF amplif ier  dr iving this transformer i s  on order. 
The four th  3 problem involving the  control of  frequency t r ack  with magnetic 
f i e l d  has been solved on paper end components nre  being nulufmtured f o r  tes t ing.  

Considerable progress  has been made i n  solving the problems of coupling I 

Zeports f r o m  tha  lfestin&ouse E l e c t r i c  Cozporation md sigh Voltege 
Engineering Corporztion r e v e d  the t  the mmufecture of both the mzin NG power 

. .  supplg un i t  a d  the  Ven de Grazff in jec t ion  generator e re  proceeding on schedule. 

Formal i nv i t z t ions  to  b i 3  on the ccsaotron bui lding were issued 
June 10 m d  bids  a r e  due July 1. 
bui lding hsve been ordered md a r e  scheduled f o r  eer ly  delivery. 

Many long term del ivery items f o r  t h i s  

3.5 Mev V a  de G r e e f f  Acceleretor 

The 3.5 Mev Van de G r a ~ f f  machine hzs been shipped fron Gefierd 
E lec t r i c  a d  the  first por t ion  WRS received July 1. 
and i n s t a l l a t i o n  has been grmted a d  it’s expected tha t  by Ju ly  30, the  machine 
w i l l  be  operp-ting. 
with a b e m  of from 1/2 t o  2 micrormpheres before excessive sperk-over resulted.  
n i h i s  wc?s believed t o  be cp.used by corona poin ts  being s e t  too close,  o r  the 
pressure being too  low, 
2 f t e r  they have se t  up t h e  machine t h i s  summer at the Srooldmven Lzbordory. 

if contrnct f o r  erect ion 

Preliminary t e s t s  at GE reached e. voltage l e v e l  of 2.5 €lev 

The Generd. E lec t r i c  Compmy expects t o  r e x h  3.5 Nev 

60-Inch Cyclotron 

The 60-inch cyclotron magnot 2nd power supply un i t s  have been 
inst,?llod a d  t e s t s  h w c  shown the  homol1;enity of the nc,gnet f i e l d  t o  be 
excellent and the  power .supply u n i t s  end cooling PTpmztus t o  be completely 
s?.tisf.q-ctory. 
during thc summcr months. 
de Gra2,ff m?.chincs m d  t h e i r  F l l i e d  lpkorntor ies  h?.s been completed Pnd w i l l  
be  acceptcd from t he  construction cont r rc tor  on July 1, 1949. 

Shipment o f  the  b r l m c e  o f  the  cyclotron components is expected 
The building which will house the  cyclotron and V9.n 
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VI. hEDICAL 

Twenty-four f i a l d  t r i p s  t o  nineteen contractors  were made by NYOO 
Health and Safe ty  prsonnel  during June . 
and f luor ide  contont of eff luent  from the b rskm Chenical Conpny plant  i n  
Clcvcland, Ohio, vas mdo, Arrenganents ware rmde t o  f i n i s h  'de!Gl.ojhent of 
tho Cascade Impactor by tho University cf Rochestor. 

An extensive survay of the  uranium 

Sixteen medical or biological  research contrncts nerc negctiqted 
during f i s c z l  yoar 1949 a t  the roquust of t h o  Division of Biology and Medicina. 
Theso a re  l i s t e d  below. 

Health and Ssfo ty  

T h e  NYGO Heslth and Safety Brmch mcdo 24 f i e l d  t r i p s  of one o r  more 
staff ;;lo~?bers t o  19 cmt rac to r s .  
t i o n  inspections, v sn t i l c t ion  s tudios ,  r sd i a t ion  surveys snd special measure- 
xents, naste disposal  invast igct ions and advice t o  contractors cn shipnent of 
radioactivo mtorials. 

Thoso v i s i t s  incluclod ss fa ty  and fir0 protoc- 

One of these t r i p s  ;oas an oxtcnsiva investigntion in to  tho  nature 2nd 
d i s t r ibu t ion  of the uraniun and flucrido ccntont i n  the eff luent  of the hrsham 
plant  in Clevoland. 
monthly report .  

A s w a r y  of the  r e s u l t s  w i l l  be includad i n  tho July 

Arrangocients have been n?dc t c  complete doveloprent of tho Cascade 
Impactor air sninpling dcvice cnd zrrnngo a prcducticn run t o  f i l l  tho Conmission 
ncods 3s well as those cf the  hrmd Fqrcos. Devalopnont rill be completed by 
the  Univsrsity cf Rcchestor under i t s  proscnt contrzct  nnl  prcducticn m i l l  bo 
unclcrtckcn by a d i roc t  Gcvern!!ont contract .  T h i s  w r k  h s  been roquosted by 
thc Radictinn Zistruments Branch, Oak Ri2go. 

Mcdicd End Biological Rosearch 

During f i s c a l  ?oar 1949, NYOO negcrt h t c d  c c n t r a c t w l  armngoments f o r  
s ixtasn modical o r  b i d o g i c a l  research projects  c ? t  thu request of tho Division 
of Bidcgy and Medicino vhich furnished hTC0 u i t h  an ipprovad prcposal and 
buclgot fc r  each project.  . It is oxpocted t h a t  nLst of those contracts  w i l l  bo 
renewed since the  ncrk i s  of ccntinuing in t c ros t .  Arrmgononts havo been nado 
f c r  adequate secu r i ty  ncni tcr ing cf a l l  contracts .  

Tho s ixteen codical o r  biological  rcscarsh  cmtrr?cts  arc : 

- Johns Hcpkins University (AT- (30-1)-498) - sznitory onginoering aspect6 
Gf radioactive vasto problcns including the invest igzt ion cf ac tua l  sewer SyStcnS, 
Rosponsibli, Invostigatcrs:  Drs. it. Violran 3nd C. Ram. The contract  covurs the 
pori02 Novmbor 15, 1948 t o  Nl;vsnbor 14, 1950 74th  funds spocified f o r  the  first 
yctrr In the C I ~ G U ~ I ~  of $16,336.44 including D supplenent t c  the o r ig ina l  progran. 
The cmtmctcr 's  ccntr ibut icns  m r o  in accoptancc of an ovahead of 8% of the  
total, end i n  furnishing supervision cf tho ? re jec t  a t  no ccs t  t c  tho Gomrwxxt. 
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J Columbia Universitx (~T-(30-1)-505) - use of radioisctopes in the 
invest ignt icn of thyrcid physiology. Responsible Investigztor:  D r .  S. C. Werner. 
Tho contract  runs from February 1, 1949 t o  Januzry 31, 1950 with fun& of 
$5,200 a l loca ted  f o r  tho year. The contractor 's  ccntr ibut ion is i n  acceptance 
cf an overhead cf 25% cf s a l a r i e s  an2 i n  furnishing supcrvision cf tha pro jec t  
a t  no ccst t o  tho Gc;verment. 

M t .  S i m i  Hcspital (AT-(30-1)-529 - bzsic phjrsicnl nonsurments f o r  
tissue dcse clolivored by bota and ~ L I ~ ? E  rcdioisotopes. 
Dr. S. Fsi te lbarg.  
February 15, 1951 v i t h  funds of $5,500 allocztocl f c r  the  first p a r .  
tmctcr ls  ccntr ibut ion is  i n  accoptance of an cvcrhead of l@k cf the  t o t a l  cos t  
and i n  furnishing supervision of tha program. 

1abcratc;ry populations under the uffects  cf i r r a d i e t i m .  
ga tc r  - D r .  k. Dmiorec. 
1951. 
ccntr ibut ion is in  acceptance of an ovorhead cf 1% cf ss lar ios  m d  i n  furnishing 
suporvision of tho projoct, 

h y e r s  of soro lcg ica l ly  ac t ive  substcnces and on self 2upllcxting systems. 
Respcnsible Investigc\tor: 
1949 t o  Wky 31, 1951. 
t r a c t o r ' s  cc)r,tribution i s  @A, 500. 

Rosponsiblo Inmst iga tor :  
This ccnt rnc t  ccvers tho p c r i d  Febmiry 15, 19.49 t c  

The ccn- 

Low I s lnn3  Biological d s s c c h t i o n  (AT- (30-1)-557) - the  t p a i c s  of 
Respcnsible Investi-  

ThB ccnt rac t  runs f rcn March 1, 1949 t o  February 28, 
Ccntractor 's  Funf'.s of $43,000 have been allocrlted f o r  the  first year. 

Yale University (AT-(30-1)-568)- e f f e c t  of rad ia t ion  sn ncnonolocular 

Dr. E. C. Pollard. The ccnt rac t  runs from June 1, 
Funds have beon al located i n  xmcunt of $l2,4OO. Con- 

Ccnnecticut Jgr icu l turq l  Experiment Stq.tion (AT- (30-1)-508)- therapy 
of p l m t  disecso using nuclear radi2,tims. Responsible kvos t iga t c r s .  Drs. 
J. G. Horsfrnll an2 A. E. Dinionc!. 
a l loca ted  f o r  the first year. 

Julyl, 1943 t c  June 30, 1-951 s i t h  $8,000 
T ~ G  contrzctor ls  contribution is $8,000. 

Marine Binlof$.cal h b o r a t o w  (AT- (30-1)-591) - t r a in ing  of Fellows 
i n  b io logica l  research using r d i c i s o t o p c s .  This w r k  n i l l  be csrried cn under 
tho  general  supervisicn of D r .  G. Frli11a nhc ail1 bo spending the summer a t  the 
Ccnt rcc tm's  lzboratoq-  i n  hlccds f i le ,  ihss. 
is  $8,300 including $3,000 for spocial  equiprncnt . The estimated cost  of t h i s  contract  

Hnrvard Universi& (,iT- (30-1)-6@) - b s i c  rnidical and b io logica l  
resezrch. 
and A.  H. Scdomon. Lho ccnt rac t  ccvsrs tho perioc? Juho 1, 1949 t c  May 31, 1951. 
This is EL tmc-year cost c o n t r m t  i n  the m o u n t  of $271,124 om! is  a ccntinuation 
cf nork car r ied  cn with ;LEG funds by the Offico cf ihval Rcsoarch up t c  Niy 31, 

Rosponsiblo Investigators: Drs. A. B, Hastings, 5. TJarren, J. 6ub 
rn 

1949 

Mmsachusetts Instituta cf Tcchncloa (AT- (30-1) -621) - invost ig?t icn 
cf prosent w 2 t o r  twntniont p r c c c ~ s c s  f c r  recloviil of rzJir;activo contaminstion. 
Responsiblo I n v e s t i p t o r :  ET. A. Thomas. The contract  ccvors the p r i o d  
khy 15, 1949.to b y  I&, 1959. 
f o r  tho year is $50,000. 

This  is a progr-.nintic contrxct an2 the  budget 
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University of Pennsvlvmia (AT- (30-1)-663)- synthesis mcl study of 
i so topic  carbon conpound usQd i n  biochenistry.  
Dr .  D. Tl. Wilson. 
1952 r i t h  $i10,700 assigned f o r  the first year. 

Responsible h v o s t i g a t o r t  

Tha contractor 's  ccntr ibut ion 
The contract  covers the period July 1, 1?49 t o  June 30, 

is !j.&.G80. 4 

Massachusetts General Hospital(1T- (30-1)-667) - e f fec t s  of radicactive 
iodine on biology of the thyroid.  Responsible Invostigator: D r .  J. H. Ivleans. 
The ccjntract covers the period July 1, 1949 t o  June 30, 1951 with $22,680 as- 
signed f o r  tho first year. The ccn t r ac t c r ' s  contr ibut ion is $3,620, acceptance 
of m overhead cf 8% of the  t o t a l ,  znd s u p r v i s i s n  of t he  project.  
p ro foss i cnd  servicos i n  tho mount  of $22,725 ore baing mclo a v a i h b l e  through 
the  Hospital  a t  nc ccs t  t o  t h e  Government. 

In a td i t ion ,  

Hzrvard Universitg (,IT- (30-1)-675) - mechanism of destruct ion of red 
blood cells. 
The cca t rac t  covors tho period July 1, 1949 t o  June 30, 1951 n i t h  $10,838 
assigned f o r  the first p a r .  

Responsiblo Invest igstors :  Drs. T. H. iI,?m and id. B. Castle. 

The cont rac tc r ' s  contr ibut icn is  $5,122. 

Hcrvnrd  University (,ITf30-1) -698 - notabclism of teeth.  Responsible 
Invostigators:  
period July 1, 1949 t o  Juno 30, 1951 with $11,708 assigned fc;r t h e  first yoar. 
The con t r ac t c r r s  contribution i s  $532. 

Drs. R. F. S o p a e s  and J. H.  Shaw. Tho contract  ccwrs the 

Xarvnrd University (AT- (30-1)-699- rad ia t ion  effects on ra t  embryos. 
Rcsponsiblo Investigators;  
csvors t h G  pericd July 1, 1949 t o  June 30, 1951 i d t h  310,363 assigned f o r  the 
first year. 

Drs. Olive Gatas and S. P. Hicks. The ccnt rac t  

The ccnt rsc tor ' s  contr ibut ion i s  $1,719. 

Univorsitv of Rochestor (iP7401-0~g-49)- a project  t o  i n v e s t i e t e  t he  
thermal effects of f lash burns has been added t o  t h i s  contract .  Fiasponsible 
Invest igztor t  Dr. H. Pearso. 
f o r  3 years olthcugh prosent con t r zc tu l l  arrangpmonts e x i s t  cnly f o r  the f irst  
year. 
$87,250, ccntributions Bere arranged from tho University of Rochestor i n  tho 
mount of $2,500 sn? f r m  tha  Atonic Energy Project  a t  Rochester i n  the amount 

It is  ant ic ipated t'mt th i s  work n i l 1  continuo 

Although t h i s  aork is  ?rogamui.itic, with the  buzgat fcJr tho year a t  

cf $4,100. 

University of Rochostor (I?-7401-cng-49) - 8 project tc! produce 
r d i a t i o n  i l l n o s s  i n  r a t s  mil. dcgs and tha dcpndoncy 3f rad ia t ion  i l lness  on 
dcse r 2 t o  has boon acldod to t h i s  ccntract  on rcqucst af t he  Ezri Prcjoct at the  
Unimrs i ty  of Chicago. Rospcnsiblo I n v e s t i p t o r t  D r .  ii. F. Bale. The ncrk 
m s  begun i n  Fobruary 1949 c?nd n i l 1  bo conplctcd bcforo thc cnd of t h i s  pa r .  
This work is  p r o g r a m t i c  an3 thc bud@ is $17,600. 
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