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Caption 

E f f e c t  of CH OH-CC14 Concentration on 
Monomer and 3 olymer Bands. 

N a  vs. Area (OH)=. 

4 Heat of Vaporization of CH30H i n  C C 1  
10°C. 
N a  vs. Ha (kcal./mole). 

Detail  of 
Construct ion 

on King. 

Pump room f o r  w a s t e  act ive water. 
(Printing - Grade 3 paper tilt one box 
(Gross). Base 1 min. a t  F 22 p lus  2$ 
min. dodge cenhjdr port ion in. Onbase 
exposure dodge out r i g h t  side). 

Counting devices 
f o r  detect ing 

radioact ivi ty .  

Dr. Bigeleisen working a t  mass 
spectrometer . 
Control panel for mass spectrometer. 

Figure 7.3. 
Cross Section of Cyclotron I n s t a l l -  
at ion hsowing Shielding. 

Corn mutation (s ingle  ear).  

Corn mutations (group of two). 

Corn mutations (group of four). 

Corn mutations (group of seven). 

mM (Lplus) N a  Glutamate, Glutamine or 
NH Plus  i n  10 cc. of metium 

Mg b a c t e r i a l  nitrogen mom 10 cc. of 
medium. 
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Photomacrograph. 
Mutations in seeds from pollen of 
plants in the-Co6' field, where 
growing plants were subjected to  
continuous gamma rays. Changes 
for one  of the color genes, r , includl 
entire kernel (one on left), and only 
partial kernels (four on right). 
Kernel on extreme right has a frac- 
tionalmutation for sugar as  well as 
for color. 
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er individual. 

i n  minutes vs. Intensity. 

i n  minutes vs. Intensity. 

urrent milliamperes vs. Intensity. 
8 equals 8 ') .  

urrent milliamperes vs. Intensity. 
8 equaLs 1 9 ' ) .  

(integrated). 
verage $, deviation from the average 
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alculat  ions 

verage $ of deviation from the 
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verage $ deviation from the average 
diss.  ssumed kl 
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diss. 

igure 1. 
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Scale (0-180) vs. -Log I/Io. 
Graph (Lines 1, 2, 3) .  

Graph (Lines 1, 2). 
Scale (0-180) vs. -Log I/Io. 

Graph (Linesl, 2, 3). 
Saale (0-180) vs. -Log I/Io. 

Graph (Lines 1, 3).  
Scale (0-180) vs. -Log I/Io. 

Graph (Lines 1, 2, 3) .  
Scalee (0-180) vs. -Log I/Io. 

Grpah (Lines 1, 2, 3). 
Scale (0-180) vs. -Log I/Io. 

Table. 
High Temperature Absorption Data of 
EU ( ~ 0 ~ 0 ~  Solutions. 

Table. 
Dependence of the  Ratio of the  Two 
Spectral  Forms on the  Total Nitrate 
Ion Concentration f o r  Two Possible 
Sumed Extinction Coefficients of the  
"Nitrate Form. I' 

Table. 
Low Tempera#ture Absorption Data of 
Eu (NO3 Solutions. 

Table. 
S p l i t t i n g  af a J equals 3 Level and 
Transit ions t h a t  can appear as a 
function of the  symmetry of the 
e l e c t r i c  f i e l d .  

Room Temperautre Summed Extinction 
Data of &(NO3) Solutions. 

Tab le. 

Kdiss. 
FO, SO, and H & ~ ~ .  calculated from 

Table. 
In-tegrated Area Calculations 
Peak Value Calculations. 

Table. 
Absorption Data of EuCl Soltuions. 3 
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caption 

Figure 1. 
Solubili ty of AgN03 a t  2OOC.' i n  
mixtures of cyclohexene and a solvent 

Upper surface of #2 experimental hole 
and shielding. 

#2 experimental hole and shielding. 

Annealing oven i n  glass shop. 

Lathe for working glass which has beer 
softened by the gas je ts .  

Automatic device for counting dust 
samples. 

Cosmotron Progress . 

Ball j o i n t  f o r  a r m  of densitome-kx. 

I'radiscantia plants i n  greenhouse 
showing resu l t s  of various degrees 
D f  radiation. 

3adioaut ographs : 
Manganese 56 

Hornets. 

Sixteen-inch high pressure cloud 
chamber mounted with illuminating 
a rcs  o n  the pole piece of the large 
electromagnet. During operation, 
the chamber is advanced into a 
position inside a pressure cylinder 
and the large steel member becomes 
a part of of the magnetic ypke (not 
shown at  right). 

Interior of laboratory in new biologj 
building, showing center bench 
arrangement . Service s suspended 
above the bench make it possible 
to remove the bench without 
disconnecting any of the facilities. 
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Experimental Arrangelnen-l; : 
Monitor Counter 
Neurton Source 
Counter Telescope. 

* ' Date 
1-18. 

Block D i a g r a m  of Circui ts .  1- 18 

1- 18 Neutron Deuetron Scat ter ing a t  5.5. Mev. 
Neutron Scattering Angle 

D i f f .  Cross SEction (Barns per 
vs . 

Steradian).  

1- 18 Neutron Deuteron Scat ter ing a t  4.5 MeV. 
Neutron Scattering Angle 

D i f f .  Cross Section (Barns per 
vs. 

Steradian).  

1- 18 

1- 18 

a 
1- 18 

1- 18 

Apparatus for detecting Photo-Neutrons 
from Beryllium or Heavy Water. 

1- 18 

2raph. 
Electron Momentum 1.0 equals 776Hp 

Scale 16' per minute. 
vs . 

1- 18 

Power Supply (Top view) 

Power Supply (Bottom view). 

1- 18 

1- 18 

Graph. 
Bias voltage of proportional counter 

Relative counting rate. 
vs. 

Graph. 
Deca of 374 kev. Metastable S t a t e  of 
Pb 205 . 
Delay i n  u-sec. vs. Relat ive coincidenc 
*e. 

204 Decay Scheme f o r  Pb . 
Decay of $hoto-Neutrons from B i  206 
plus  Be. 
p i m e  i n  days vs. Counts per 64fmin. 
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Caption 

Degradation of C l 4  Lactic Acid formed 
during the Action of 3N KOH on Glucose 

2, H, 0, and OH arrangements. 

213  Content ofcarbon Dioxide from the  
Decarboxylation of Malonic Acid. 

?reparation of Samples. 

Photo-Neutron Intensi t ies .  

4ttempt t o  Isolate  Carbon Dioxid from 
Zarbonyl Carbon of Cyclopentanone. 

Decarboxglation of Natural Malonic 
9c id. 

Pest fro Isotopic Exchange. 

2'3 Isotopic Effect i n  the Decompos- 
i t ion of Oxalic Acid. 

Isotope Effect i n  the Pyrolysis 
2 f  Barium Adipate.. 

:'3Isotope Effect i n  the Decarboxy- 
lation of Malonic Acid. 

Scint i l la t ion Counter 
i n  
Coincidence. 

Classification of Nuclear Isomers/ 

Graph. 
Mev. (0-LO) vs. Cts./sec. (1-104) 
Scint i l la t ion Spectrometer 
Lens Spectrometer 
Gamma Ray. 
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Caption 

3 ' 5 ' K u r i e  Plot  of the Lens Spectro- 
meter Data. 
E MeV. v s . - J m .  

Graph. 
0-6 Kev.+Energie vs. Intensitat .  

COPY. 
Figure IC. Meridian stereontet drawn 
t o  2' intervals.  

Tradiscant ia plant i n  greenhouse 
showing buds. 

Tradisaantia plant showing node. 

Absorption edges for  K-shells i n  Rev. 
bsorption of 27 kev. 7 - r ay  :zd%&' i n  Cd, In, and Sn. 

Count s/min. 
vs. 

Energy of Kai Lines as  function 
Bias Voltage of Proportional Counter. 

of 

Volts vs. Kev. 

r-38~ from Gd. i n  equilibrium 
Tb (5.5 days) daughter. 

with 

Weather instrument for  Meteorology. 
(3/4 view). 

Weather ikstrument for  Meteorology. 
(side view). 

Weather instrument for Meteorology. 
(close-up). 

General view of Cosmotron interior. 

Cutting process t o  be used on Pile. 
Front view before cutting. 

Cutting procees t o  be used on Pile. 
Front view after cutting with slag 
i n  place. 
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Caption 

Cutting procees t o  be used on Pile.  
Front view after cutt ing with s lag 
removed/ 

Cutting process t o  be used on Pi le .  
(side view). 

Cutting process t o  be used on Pi le .  
Back view after cutting. 

Phot 0- vo It Dens i tome ter . 
P. M. Darkroom #l. 

Drying Cabinet. 

Personnel Monitoring equipment on s e l  
service racks. 

We st on Dens i tome ter  . 
Bullding Survey Departmetnal Office. 

Keily Koett - Five Fold Hand and Foot 
2o;unter. 

?. M. Rack i n  P i l e  Lobby. 

3eta Cal ibrat ion Rack (closed). 

Beha Calibration Rack (open). 

P i l m  Badge Contamination Checker. 

vlicroscope with Special Stage Adapter 

Jest on Densitometer . 
Cndividual Exposure Record. 

hs t  Collecting Tray. 

)ental  Film Developing Rack. 

'ocket Chambers, Dosimeters, and 
k a r g e  Boxes. 
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Date Caption Dept. Photographer Number 

i- 24 
1 

This typical counting room is located 
in the Chemistry complex. 
Equipment shown includes, a t  the left, 
two beta- gamma counters installed 
in their lead pigs and their associated 
scaling and timing units. The center 
lower shelf contains two ionization 
chambers for measurement of beta 
and gamma activity. The one on the 
left has been made sensitive to gammz. 
radiation. The one lying on its side 
is used to monitor radioactive gases 
containing soft radiation. The instru- 
ment on the lead block is a manomete:: 
used to place an electrostatic charge 
on the chambers and to read the 
integrated radiation measured by the 
chambers. At the right of the shelf is 
an alpha scintillation counter. 
The bookcase contains an assortment 
of survey instruments and equipment 
necessary for the preparation of 
samples 
The health physicist shown is a 
member of the building survey grouh 
whose duty is to service the entire' 
Chemistry department. 

a 

HPhysics R. J. Walton 1 - 127- 0 
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Copy - Table. 
Analysis of the Fixed Gases. 

Copy - Table. 
The Effect of Propglene and Butene-1 
on the Rate of Decomposition of . -  

Cyclopentanone . 
Copy - Table. 
The Effect of N i t r i c  Oxide, Hydrogen, 
and Biacetyl on the  Decomposition of 
Cyclopentanone. 

Copy - Table. 
Formation of Carbon Monoxide a id  
Hydrogen. 

Copy - Figure 7. 
Wave lengbhs i n  millimicrons vs. 
Molar Extinction x lo3. (Ultra Violet  
Absorption of 2-cyclopentin-1-one) : 
Copy - Figure 14. 
Effect of Increased Surface. 

Copy of Diagram/ 

Copy D i a g r a m  of Flow System. 

Copy - Figure 12. 
The Effect of Pressure on the per cent 
De compos it ion of Cyc c lopent anone. 

P, VE. Qeocmposition. 

Copy - Figure 11. 
Pressure-Time Curve. Thermal Decom- 
position of Cyclopentanone a t  512'~. 
(Po equals 140 mm.) 

Time i n  min. vs. Pt minus Po). 

Copy - Figure 15. 
f ie Rate of Disappearance of Carbonyl. 

Time i n  min. vs. PCO x 100 - 
p0c5H80 

Zopy - Figure 16. 
Clctivation Energy Plot  fo r  Cyclopent- 
znone . 

1/T x 10-3 vs. k x lo-*. 
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Copy - Figure 17. 
Formation of 2-Cyclopentin-1-one and 
Hydrogen. 

Time i n  min. vs. 
PH -2 in  $ 
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pc E60 
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5 i n  $. 

Copy - Figure 18. 
Rate of Disappearance of Cycaopentanont 
obtained from Carbonyl and 2-cyclopen- 
tin-1-one values. 

Time n min. vs. 
PCO plus  PC5H60 

P0c980 

Copy - Table 8. 
The Effect of Butene-1. 

COPY 
Molecular Arrangement of H, C, and 0. 

Copy Diagram of Furnace Design. 

Copy D i a g r a m  of: To Analysis System. 

Copy - Figure 1. 
Thermal Decomposition of Hydrocarbons: 
f u l l  curve, experimental; dotted curve, 
calculated. 

Cyclotron Progress- 
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the D ' s .  

Proportional Counter Tube. 

Pos'tion of Gama rays from Sm15', 
Tblkl, and Pa23' with respect t o  K 
zbsorption edges. 

-.-3 B i a s  Voltage vs. Clicks/min. 
Th L X-ray l ines  as K X-ray. 
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C. Lee 

J. F. Garfield 

J. F Garfield 
J. F. Garfield 

C. Lee 

E. J. Hunter 
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R. F. Smith 

M. H. Bull 

M. H. Bull 

M. H. Bull 

Number 
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1-180-0 

1- 181- 0 
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1- 192 - 0 
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Caption 

Zide No. A-816-0 156 

slide No. A-1888-F 158 

j l ide  No. A-2218-H 157 

slide No. A-2029-A (A) 

s l ide  No. A-2029-A (B)  

Slide No. A-1921-B (A)  

Slide No. A-19214 (B) 

159 

160 

162 

161 

Dept. 

Sparrow 
Biology 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

S2arrow 

?hotographer 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

Number 
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under continuous 'radiation 
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2-1 

2-1 

2- 1 
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Caption 

Electronics D i a s a m .  

Cable I,. 13 July, 1943 (continued) . 
Pable 11. 8August, 1949 (continued). 

Fable 111. llAugust, 1949 (continued) . 
Cable 11. 8August, 1949. 
Balloon f l i g h t  #6, Vnit 111, Geo- 
magnetic Latitude 27%. 

Counting Rates i n  Counts psi? 
minut e. 

Fable I. 13July, 1949. 
Balloon Flight #3, Unit 11, Geo- 
magnetic Latitude 0'0 

Counting Rates i n  Counts per 
minut e. 

Table 111. llAugust, 1949. 
Balloon Fl ight  #%, Unit I, Geo- 
magnetic Latitude 33ON. 

Counting Rates i n  Counts per . 
minute. 

Neutron Density 
i n  
Free Atmosphere. 

Copy of 323895. Generator. 

c OPY - 
l.Base, Column, Equipotential Sh ie lL  

John L. Danforth 
Chif e Engineer. 

Eastern Satndard Time. 
IgNovember, 1949. 
The composite of 1-5 Geiger Counters'. 

Graph of I$'. 
H vs. Counts per minute. 

Copies for Research Library: 

Copy - Subject Index. 
(Nuclear Science Abstracts, vol. 3:5, 
Sept. 15, 1949, Page a). 

Dept. 

ruan - 

Tuan ' 

lUEXL' 
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ul. H Bull  
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JI. H. B u l l  

8, =. Bul l  

M. H. B u l l  

M. HI Bul l  

M. H. Bul l  

M. H. Bull 

M. H. Bul l  

C.. Lee 

2- 1- 0 

2-2-0 

2--3- 0 . .  

2-4-0 

2-5-0 . 

2-6-0 

2-7-0 

2-8-0 
thru 

2-10-0 

2- 11-0 

2-12-0 

2-13-p 

2- 14-0 

2-15-0 

N u m b e r  
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2-2 

2-2 

2-2 

2-2 

e 
2-2 

2-2 

2-2 

2-2 

e 

Caption 

Zopy - Figure 1. . 
K-Ray Diffraction D a t a  punched card. 
(Analytical Chemistry, vo1. 21: LO, 
ktober ,  1949, p. 11-73). 

Zopy - Figure 1. 
(Journal of Chemical Education, vol. 
26:3, March, 1.949, p. 164). 

Zopy - Figure 2. 
sorting Punch Cards by a "deep" need- 
ling operat ion. "Shallow" needling is 
3one by paashng the sorting needle 
through an outer hole. 
(GeneEal Electr ic  Research Laboratory, 
3uy and Geisler, p. 995) 

zopy. 
D r a w i n g  showing the principal compon- 
snts of the RCA Ultrfax system. 
(Ultrafax, p. 22). 

Zopy - Fggure 6. 
Clard for  Subtit le Class. 
(Industrial  and Engineering Chemistry, 
vol .  40, Jan.-June, 1948, p.. 733). 

zopy. 
Flexi so r t  System. 
(Flexisort, one page). 

~ o p y  - Figure 6. 
Sample of Coded Master Film (magnified 
(Engineering Resemch Associatdon, 
Report, p. 10). 

Copy - Figure 3. 
I B M  Index Card. 
(Journal of Chemical Education, vol. 
26:3, March, 1949, p. 140). 

Copy - Figure 1. 
Index Card. 
(General M i l l s  Research Laboratory, 
Paper #98, by A. F. I sbe l l ) .  
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2-22-0 

2-23-0 

2-24-0 
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2-3 

2- 6 

2- 3 

2- 7 
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Caption 

Range of Beta Particles in Aluminum 
2 Range in A1 (mg/gm ) vs. 

Energy (MeV. ) 

Range-Energy Realtion of Beta 
Particles. 

MeV. vs  Absorber Thickness in 
mm. 

Continuous Dust Monitor Station E-1. 
The Beta-Gamma Counter 
The Alpha Counter. 

7 Days by Hours VS. 

Curves showing influence of rain on 
natural radioactive background level. 
Curve A, counting rate of unshielded 
;bin wall counter; curve C, counter 
shielded to exclude beta rays. Note 
hat axtivity peaks coincide with 
)eriods of r8infall. 

naiii. 

7 Days by hours vS. counts Pe 
minute averaged hourly. 

Topographic Survey of a part of 
Brookhaven National Laboratory. 

Topographic Survey of a part of 
Br  o okhaven National Lab0 r ator y. 

' 

Heat testing . 
e quipaze nt 

in T-197. 

Copy - Figure 1. 
Typical Punch Card. 
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Cowan 
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Cowan 

:owan 

L Cowan 

MacCorn- 
ack 

MacCorn- 
ack 

War ne r! 

Re s. Libe 
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C. Lee 

C. Lee 

M. H. Bull 

&I. H. Bull 

M. H. Bull 

M. H. Bull 

R. J. Walton 

C. Lee 
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2-25-0 
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2-46- 0 
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a -  
2- 3 

2- 3 

2- 3 

2- 3 

2- 3 

2- 3 * 

Caption 

Cosmotron. 
Overall rear  view of 6” motorized 
vacuum valve. 

Cosmotron. 
One half scale model of accelerator 
core. 

Cosmotron accelerator core ’*ferr- 
amic * ’  laminated. 

Cosmotron accelerator Ferro-cube 
laminated. 

Cosmotr on. 
Setting block in place, which in turn 
will support magnet sections. 

Co smotron. 
Filing supporting block to insure a 
true square surface to  set magnet 
sections on. 

Co smotr on. 
Pinning up center columns in prepar- 
ation for setting magnet blocks in 
place. 

Go smotr on. 
Vacuum pump unit. 

Co smotr on. 
18” bell jar  vacuum pump for use in 
evaporation and gaussing studies. 

Cosmotron. 
Front view of 6” motorized vacuum 
valve. 

Co smotbon. 
Front view of 20” motorized vacuum 
valve. 

Co smotr on. 
Rear view showing spider on 20” 
motorized vacuum ualve. 

Dept. 

W;Moore” 

W.Moore 

W.Moore 

W. Moor e- 

W. Moork 

W.Moore 

W.Moork 

W.Moore 

W. Moore 

W.Moore 

W.Moore 

N. Moore 

Photographer 

R. J. Walton 

R. J. Wealton 
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3. J. Walton 
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t. J. Walton 

Number 
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2- 8 

2-8 

2- 8 
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Caption 

Cosmbtron test stand. 

Cos mot r on. 
Setting and leveling support for 
Blocks for magnet sections. 

Co smbtr on. 
Cabinet being constructed for R.F. 
stage on Cosmotron. 

C o srnotron. 
Cut and uncut sections for  accelerator 
core. 

Copy of graph. 
Grid Voltage Volts, 

Abtomatic Dust Collector. 

Isomeric Transition Probabilities. 
Kev. vs. Loglo Sec. -1 . 

Bi- Vane Recorder. (back view(. 

Bi-Vane Recorder. (top view of 
contacts ). 

Gi-Vane Recorder. (bottom view). 

Bi-Vane Recorder. (front view). 

Bi-Vane Recoreder. (Recorder case). 

Photomicrograph of Lead Surface. 
220 x Mag. 

Extraction Apparhtus. ( rear  view). 

Extraction Apparatus. (front view). 

Extraction Apparatus. (exploded view). 

Dept. 

W.Moore 

1 
W.Moore 

W.Moor& 

W.Moore 

Pre s smal; 

Kuper" 

Zoldhaber 

iyle r 

Syler 

Syle r 

iyle r 

Syle r 

2. Johnson 

?.Miles 

?. Miles 

F. Miles 

Photographer 

<, J. Walton 

<. J. Walton 

I. J. Walton 

L. J. Walton 

M. H. Bull 

Walton & Smith 

P. Simack 

J. F. Garfield 

J. F. Garfield 

J. F. Garfield 

J. F. Garfield 

J. F. Garfield 

R. F. Smith 

R. F. Smith 

R. F. Smith 

R. F. Smith 

Number 

2-68-0 

2-69-0 

2-70-0 I 

2-71-0 

2- 72-0 

2- 73- 0 

2- 74- 0 

!r 75-0 

1- 76- 0 

2- 77- 0 

!-78-0 

5 -  79- 0 

2-80-0 & 
!-81-0 

!-82-0 

!- 83-0 
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Caption 

Copy of graph. 

2-10 

Dept. Photographer Number 

2- 85- 0 

2-10 

2-10 

2-10 

Grid-Volts. 

Monitoring equipment for recording 
%ctivity of airborne dust. Air  is 
pumped through strip of filter paper 
ghich is moved at  rate of one inch 
?er hour and passes in front of 
Deta-gamma and alpha counters (in 
lead shields). 

exposure revealed it as  only ohe of 
several visible s tars  in IC 4182. 

*.-. -A**--* I e, -, - -z ----- .. 

Copy - Scientific American, Dec. 194 
p. 21. 
Supernova was photographed by an 
exposure of 20 minutes on September 
10, 1937. It is only a star visible in 
extragalactic system. IC 4182. 

Copy - Scientific American, Dec. 194 
Supernova was invisible by January 
19, 1942. An 85-minute expesure did 
not show it at all. Photographs by 
Walter Baade of Mount Wilson. 

Copy - Scientific American, Dec. 194' 

Red Light from hydrogen and nitroge: 
(6563, 6548, and 6584 A,)  reveals the 
structure of those gases in the same 
Crab Nebula. The whole mass is 
illuminated by a small, dense, hot 
star that is imbedded in it. 

p. 21. 

Copy - Scientific Monthly, Jan. 1948, 
p. 20. 
Light Curves of Three Supernova of 
Type I. 

Copy - Scientific Monthly, Jan. 1948, 
p. 21- 
Light Curve of the Supernova in IC 
41 82. 

I 

Kupe r 

Borst y 

Borst 

4 

Borst 

3orst - 

3orst 

3or st 

C. Lee 

C. Lee 

C. Lee 

C. Lee 

C. Lee 

C. Lee 

2- 86- 0 

2- 87- 0 
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2-90-0 
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2-92-0 
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2- 9 
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2-17 
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2-17 

2-17 

2-20 
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Caption 

Distribution of Intraperitoneally 
Injected Iron in the Duck. 

D i s t r  ibtuion of Intraperitoneally 
Injected Iron in Rats. 

COPY. 
Location of the Glands of Internal 
Secretion. 

Copy of Histogram. 
Survival of Rats after X-Irradiation. 

r 

COPY - 
Standard Crane Signals for Pile 
Building Ovrehead Crane. 

Continuous Dust Monitor Statkn E- 1. 
Beta Gamma Counter. 
Alpha Counter. 

Typical record of the natural radio- 
activity associated with dust, 
obtained with equipment shown in 
2-86-0. The peaks, which in this case 
a re  due principally to  natural thorium 
B and its daughters, occur during 
periods of still a i r  accompanied by 
a temperature inversion, a s  indicated 
by the difference in a i r  temperature 
between the 410' and 18' levels in 
the meteorology tower (top curve). 
Van de Graaff Chart. 

Van de Graaff Injector Chart. 

Proton beam hitting quartz shutter 
at  15 feet. 
(2-105-0 A less  exposed). 

Waste Disposal Diagram. 

Diagram for Paper (Air Flow). 

Dept. 

Sharpe ' 

Sharpe 

N i m s  . 

N i m s  

Tnrovlin 

Kuper I/ 

Kuper 

Hoey 

Hoey 

Hafner " 

Manowitn 
I. 

S hutt 

Photographer 

M. H. Bull 

M. H. Bull 

M. H . Bull 

M. H. Bull 

M. H. Bull 

M. Herbert 

M. Herbert 

M.H. Bull 

M. H. Bull 

R. J. Walton 

M. Herbert 

P. Bennett 

Number 

2-93-0 

2-94-0 

2- 95- 0 

2- 96- 0 

I 

2- 97- 0 

2- 98- 0 
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2-103-0 

2-104-0 

2-105-0 
and 
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2- 106-0 

2-1 07-0 
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2-20 

2-20 

2-17 

1111). 
2-20 

2-21 

2-21 

2-21 

2-21 

2-21 

2-21 

J1 
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Caption 

a. SmBq . 6H20 in solution at  193OB 
b. SmBr3 . 6H2O in solutibn at 77O. 

A Nd(Nq )3 . 6H20 in solution at  
. .  193OK. 

b. Nd(N03)3 . 6H2O in solution at 7 7 O  
c. NdBr3 . 6H2Q in solution at 77O. 

A. Nd(NO3) . 6 H S  in solution at 

B. Nd(N03) . 6H20 in solution at 193' 
C. Nd(NO3) . 6 H 9  in solution at 77O 
C'. Nd(N03). 6 H p  in solution at 77O 
(different exposure time). 
D. NdBr3 . 6H20 in solution at  77O. 

298OK. 

Diagram of Apparatus. 

Proton beam tube attached to  front 
of Van de Graaff generator. 

Progress  on Assembly 
of "D" 

for Cyclotron. 

Composite of four factory requisition: 

Copies from The Physical Review, 
Vol. 75, 2nd Series, Number 6. 

Zraph - Mass Number vs. Extra- 
polated Range. 

3raph - Number of A1 Absorbers vs. 
Activity . 
Zraph - Most Probable Ener y vs. 
Mass Ratio in Fission of Pu A9 . 
Zraph - Figure 3. 
Variation of total kinetic energy with 
mass ratio for U235 and u233, 

Dept. 

Fr&d . 

Freed 

Freed . 

Freed 

Hafne ro 

VIerkle" 

3oey 

Satcoff v 

(atcoff ' 

Zatcoff 

Latcoff . 7  

Photographer 

P. Bennett 

P. Bennett 

P. Bennett 

P. Bennett 

R. J. Walton 

R. J. WaEton 

M. H. Bull 

C. Lee 

C. Lee 

C. Lee 

C. Lee 

Number 

2-108-0 

2-109-0 

2-110-0 ' 

2-111-0 
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2-113-0 
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2-1 17-0 

2-118-0 

2-119-0 

2-120-0 
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2-23 

2-21 

2-21 

2-21 

a 2-221 

2-23 

2-23 

2- 23 

2- 23 

2-27 

'a 2-27 

Caption 

Copy - Spectra of the Crab Nebular 
The positions of the end points of 

the slit a r e  marked with correspond- 
ing  numbers on the spectrograms 
and on the image of the nebula. 

Copy - Emission Nebulosity Near 
Nova Ophiuchi of 1604. 

is marked by a cross. the circle 
indicates the mean er ror  in the 
computed position. 

The computed position of the nova 

Cosmotron - close-up of scribe. 

Cosmotron - pivot a rm for base plate 
scribe. 

Cosmotron - overall view of magnet 
base. 

Cosmotron - overall view of men 
scribing quadrant of magnet 
base plate. 

Cosmotron - applying blue ink to 
runners for scr'ibe mark. 

" dosmotron - center punch marking 
:enters on base ph te  to set magnet 
section in place. 

Sosmotron - scribing base plate for 
setting magnet section in place. 

Cosmotron - checking center punch 
marking on scribe line of base 
>later 

Copy - Microwave Spectroscope. 

Sopy - Microwave Frequency Standar 

Dept. 

Borst L 

Bors t  

Moore 

Moore ' 

Moore - 

Moore' 

Moore'- 

Moore * 

VIoorev 

Moore L 

Nentink 

Wentink ' 

Photographer 

M H. Bull 

M. H. Bull 

R. J. Walton 

R. J. Walton 

R. J. Walton 

R. J. Walton 

R. J. Walton 

R. J. Walton 

R. J. Walton 

R. J. Walton 

M. H. Bull 

M. H. Bull 

Number 

2-123-0 

2-124-0 

2- 125- 0 

2- 126- 0 

2-127-0 

27 1 28- 0 

2- 12 9- 0 
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2-28 
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2-28 

2-28 

2-28 

Q 2-28 

2-28 

2-21 

2-21 
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2-21 

Caption 

Copies from Helvetica Physica Acta: 
4 

p 161, figure 3. 
Photometr e 
Compteur de Geiger. 

p. 162, figure 4 
Mesure du Tc (element 43). 

p. 159, figure 2. 

p 163. 

q l p h a 2  
Kalpha 1 

Kbetal. 

P. 156, figure 1. 

COPY- 
U l t r -  Violet Induced Deficiencies in 
Maize, 

Close-up of leaf feeding of a young 
albino corn plant. 

Frank German tending young albino 
corn plants being leaf fed in the 
zr eenhouse . 

Close-up of corn plant in gravel 
filled crock being fed radioactive 
nutrients. 

Radioactive nutrient deeding of corn 
plants. General view of set-up in the 
greenhouse. Large crocks below the 
bench contain the radio isotopes 
which are pumped into crocks contain. 
ing gravel to  support the young corn p 
Ilants. 

Dept. 

:rMateo, 
sian 

:rMateo. 
suan 

:rMateo’ 
sian 

rh4ateo- 
sian 
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ngleton” 

???man’ 

?rman’ 

Koester 

Koester 

Photo gr  aphe r 

M. H. Bull 

M. H. Bull 

M. H. Bull 

M. H. Bull 

M. H. Bull 

M. H. Bull 

R. F. Smithh 

R. F. Smith 

R. F. Smith 

3.. F. Smith 

Number 

2-135-0 

2-136-0 

2-137-0 

2-138-0 
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2- 140-0 

2-141-0 

2- 142-0 
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2-27 

2-27 
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Caption 

Corn grass  grown in greenhouse. 

Record photos of 
Tradiscantia Plants 

in greenhouse. 

Slide No. A-2690-A (C) 167 

Slide No. A2690-A (B) 166 

l ide  No. A-2690-A - (A)  165 

l ide  No. A-274l-A -(A) 169 

l ide No. A-2741-A (F) 174 

l ide No. A=2741-A-(B) 170 

l ide No. A-274l-A (E) 173 

ide No. A-2741-A ( C )  171 

ide No. A-274.l-A (D) 172 

ide No. A-2726A 168 

l ide  No. A-2741-C (A) 175 

l ide  No. A-27U-C (C) 177 

l ide  No. A-274l-C (B) 176 

l ide  No. A-2726-E (B) 179 

l ide No. A-2772-C (A) 183 

l ide  No. A-2726-C (A) 178 

l ide No. A-3016-E, (B) 211 

l ide  No. A-2684-E ( A )  207 

l ide No. A=2684-E (C>  2Og 

l ide  No. A-268.4.-E (B) 208 * 

l ide  No. A-2756-E (B) 199 

ide No. A-27264 197 

ide No. A-2895-N (B) 203 

ide No. A-28994 (A)  191 
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Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 
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Sparrow 

Photo g r aphe r 

R. F. Smith 

R. F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R e F o  Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

RLF. Smith 

R.F. Smith 

Number 

2- 145-0 

2-146-0 
thru 

2- 152-0 

2-153-0 

2-154-0 

2-155-0 

2-156-0 

2-&57-0 

2-158-0 

2-159-0 

2-160-0 

2-161-0 

2-162-0 

2-163-0 

2-264-0 

2-165-0 

2-166-0 

2-167-0 

2-168-0 

3-169-0 

2-170-0 

2-171-0 

2-172-0 

2-173-0 

2-3i74-0 

2-175-0 

2-176-0 



0 Date 
- 

2-27 

2-27 

2-27 

2-27 

2-27 

2-27 

2-27 

2-27 

2-27 

2-27 

2-27 

2-27 

0 2-27 

2-27 

2-27 

2-27 

2-27 

2-28 

2-28 

2-28 

2-28 

2-28 

2-28 

2-28 

2-28 

2-28 

2-28 

a 

Caption 

Slide No. A-289944 201 

Slide No. A-29U-M (D) 188 

Slide No. A-2948-A (B)  181 

Slide No. A-2948-A (A) 180 

Slide No A-2948-A (C ) 182 

Slide No. A-2899-L (B) 192 

Slide No. A-2899-E (A) 205 

Slide No. A-2899-C (B) 206 

Slide No. A-2991-A 190 

Slid8 NO. A-29u-M (B) 186 

Slide No. A-293.4.-M (A) 185 

Slide No. A-3016-I! (A)  210 

Slide NO. A-2984-B 189 

Slide No. A-3045-L (D! 196 

Slide No. A-3045-L (E) 195 

Slide No. A-30454 (B) 194 

Slide No. A-3059-A (A)  212 

Slide No. A-3080-A 219 

Slide No. A-3075-A 217 

Slide No. A-3059-A (B) 213 

Slide No. A-3067-A 218 

Slide No. A-3045-L (A) 193 

Slide No. A-29l.4-M (E) 187 

Slide No. A-2895-N (A) 202 

Slide NO. A4772-E (B) 1% 

Slide No. A-2610-B (B) 215 

Slide No. A-261G-B (C) 216 

Dept. 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow - 
Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Photographer 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Siiith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

N u m b e r  

2-177-0 

2-178-0 

2-179-0 

2-180-0 

2-181-0 

2-1821.0 

2-183-0 

2-184-0 

2-185-0 

2-186-0 

2-187-0 

2-188-0 

2-1239-0 

2-190-0 

2-191-0 

2-132-0 

2-193-0 

2-194bO 

2-195-0 

2-196-0 

2-197-0 

2-198-0 

2-199-0 

2-200-0 

2 -2 01-0 

2-202-0 

2-203-0 



2-28 

2-28 

2-2 

Caption 

Slide No. A-2610-B (A) 2U, 

s l ide  No. A-2571-D 200 

Slide No, A-1'321-l3-C 

Dept. 

Sparrow 

Sparrow 

Sparrow 

Photographer 

R.F. Smith 

R.F. Smith 

R.F, Smith 

Number 

2-2 04-0 

2-205-0 

2-206-0 



March 



Date 

3-1 
a 

3-1 

3-  1 

3-1 

3-  1 

3- 1 

3- 1 

3- 1 

3- 1 

3- 1 

3 -  1 .'* 3-1 

Caption 

Copy - Retarding potential curves to 
recoil ions The horizontal line 
r epr e sent s @he background counting 
rate. 

Copy - Experimental arrangement 
of G-M and electron multiplier 
tubes 

Copy - figure1 
Apparatus for neutrino recoil 
measuremenhs The P32  source ' 

faces the electron multiplier. 

Copy - Recoil Energy (EV) vs. 
Recoils in 100 Hrho intervals per 
Beta particles. 

Copy - figure 1. 
Absorption spectra of carotene 
(90@ alpha and 10% beta). 

A - in heptane at room temper- 
atur e. 

B - in equal volume mixture of 
propane and propene at 
-196OC. 
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Table on Types of Accelerators. 
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Schematic representation and 
circuit diagram of the neutralized 
oscillator and dee circuits. 
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Saturating Current. 
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Copy of figure 8. 
Time (sec ) vs. Frequency in mc/ae 

Copy of figure 9. , 

A. Ferrite bricks. 
B. 54 - Ferrite rods. 

Copy of figure 8. 
Saturable Indantance used in the 
Oscillator 

Copy of Diagram 

Copy of graph. 
Hours after injection vs Uptake 
(Per. cent). 

Nuclear Shell Structure. (After 
M. G. Mayer). 

Selection Rules for Gamma-Ray 
Transitions. 

Distribution of Nuclear Isomers. 

Nominal Electron Voltage vs. 
Positive Ion Current (arbitrary units 
(a,b,a lines). b 

Nominal Electron Voltage vs. 
Positive Ion Current (arbitrary units 
(one line). 
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:arlson adjusting tensdon on shorting 
3.r contact. 
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Nuclear Separation Ao vs. Energy 
Volts. 

Comparison between Calculated and 
Observed Values of - xt Peak Ratios 

x +  2 
for Hydrogen, Deuterium, and 
Tritium. 

Equilibrium Constant for the Reactior 
H2t T2 = 2HT. Theoretical Value 
K = 2.56. - 
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Nominal Electron Voltage vs. 
Positive Ion Current (Arbitrary Unit  

Nuclear Separation Ao vs. Energy 
Volts. 

Nominal Electron Voltage vs. 
Positive Ion Cur rent (Arbitrary Unit; 

Chromosomes showing the different 
phases. 

Zygotene, Pachytme, and Diplotene. 

Extinction Values of Extract from 
Isolated Pollen-Mother- Cells of 
T r illiumg 

Chromosome Fragmentation in 
Trillium. 

Copy of Chart for slide. 

Copy of a photograph of a Cyclotron 
beam 

Loading magnet sections on t ra i ler  
truck for moving to accelerator 
building. 

Moving magnet sections from test 
shack' to accelerator building via 
trailer truck. 

Setting magnet sections in place on 
bed plate. 

General view of Cosmotron donkt 
showing 

progress. 
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(CeIII t CeIV) minutes-Formal. 

Vitamin B12r 

Dr .  Hale inspecting frozen mice 
which contain yellow fever virus. 
Mice so treated provide a virus bank 
for  future investigation. The virus 
is a pathogenic organism so small 
that it will pass through the finest 
bacteriological filters and unlike 
bacteria, it will grow and 
propigate in living tissue. 
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Caption 

Technician inspecting frozen mice 
containing virus of yellow fever. 
(Rest of caption the same as  3-68-0). 

3cene i n  t h e  Medical Department a t  BNL. 
Fer t i le  chicken eggs which have been 
injected with yellow fever virus  are * 
placed near a source of radiat ion as  
?ar t  of research on the effect  which 
radiaoctive rays have on a virus. 
k i n g  a remote control l  tong and a 
rdrror, t h e  technician i s  safeguarded 
Rom exposure herself  t o  the radiation. 
Che geiger counter, cenleer r ight ,  . 

i e tec ts  t h e  radioactivity of the source 
lrhich is  located under the l i g h t  plug 
qhich the technician i s  l i f t i n g .  

h e  s k i l l e d  hands and dextrous f ingers  
)f a medical technician a t  BNL trans- 
!ate a s c i e n t i s t ' s  idea regarding 
:ffects of radiat ion into an actual  
;est of h i s  prediction. In t h i s  instanc 
rirus p a r t i c l e s  are  being injected i n t o  
1 chick embryo t o  be subsequently 
radiated from isotopic Sources i n  hope: 
t h a t  t h e  r e s u l t s  may lead t o  useful  
conclusions i n  regard t o  control o f  
ef fec ts  of radiat ion and disease. 
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Copy - figure 18. 
The solid line indictes the rate of 
respiration at 25O of 8 leaves of 
Helianthus (dark 4 3 . 5  hrs., 7% d- 
glucose, a s  per Table 49). 
The broken line indicates the rate of 
:espiration at 25 
:dark 42 75 hrs., 11% glycocoll as per 
I'able 50). 

0 of 8 similar leaves 

Copy - figure 1 1 .  
Rate of respiration of 6 leaves of 
Helianthus annuus at  25O. 

Somposite - Manganese 56 Hornets. 
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Copy - Apparatus for High Tempera- 
ture  Filtering. 

Pile Building 
Pile Services 

Plan View. 

copy of Map. 
Ground wgter level in May, 1949. 

copy of Map. 
Ground Water Level End of Decembe~ 
1949. 

copy of Map 
Change in Eround Water Level f iom 
May to December, 1949. 

Copy from Crystal Growth: p. 14, 
figure 2. 

Copy from Crystal Growth: p. 126, 
figure 10. 

Copy from Kinetik der Phasenbildung 
p. 30, figure a- 

Copy from Crystal Growth : p. 67, 
figura 5 and 6- 

Copy from Kinetik der Phasenbildung 
p. 30, figure2. 

Copy from Crystal Growth; p. 49, 
figure lb. 
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hospital. 
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Exterior of Mobile Trailer for 
Raddoa c tive Monitoring . 
Mobile Trailer Power Control Pane 

G. M. Counter Assembly inside 
Mobile Unit. 

Southeast quadrant of Cosmotron 
magnet sections. 

Measuring gauges for setting magne 
blocks in place. 

Composite of Single 
Gamma Radiation 
growth of Tradescantia Paludosa. 

Copy from Tele-Vision Engineering, 
January, 1950, p. 25. 

Copy from Tele- Vision Engineering: 
January, 1950, p. 21. 

Copy from RCA Equipment Catalog, 
1949, p. 37. 

Copy from FM Radio Handbook, 1941 
Edition, p. 84. 

Gopy from FM Radio Handbook, 194f 
Edition, p. 80. 

Copy from RCA Equipment Catalog, 
1949, p. 46 (top). 

Copy from RCA Equipment Catalog, 
1949, p. 61. 

Copy from RCA Equipment Catalog, 
1949, p. 46 (bottom). 
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Caption 

A mass spectrometer i n  operation 
a t  the Pathology Laboratory of the 
Medical Department at  BNL. The equip- 
mnt is being used t o  analyze heavy 
elements, in  th i s  case nitrogen, as 
part of research being conducted t o  
learn how much of a given element is 
incorporated in specific body tissues. 
Stable isotopes or radioactive isotope 
that is, e l edn t s  radiating rays or 
particles - may be use d in the 
experiments. 

A mass spectrometer i s  a device 
which can separate lighter nuclei of 
atoms of heavier nuclei. In this  
experiment, f o r  example, the object 
is t o  isolate heavier nitrogen nuclei 
containing 15 neutrons and protons 
from lighter nikrogen nuclei contain- 
ing 14 such nuclear particles. As 
particles entering a mass spectro- 
meter speed through slits in a 
powerful magnet, the magnetic f ie ld  
curves the lighter nuclei in  one 
path and the heavier i n  another. 
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Caption 

Simple calculation of total fragment- 
ation induced following irradiation 
at earlyrmid diplotene with 50 r. of 
X-rays. 

Terminals and relays for Cosmotron 
controls - Area 15, Area 4, and 
Console. 

A typical arrangement of pocket 
chambers and film badges to  survey 
an area 

Pocket Ionization Chamber and Film 
Badges a s  used for Area Survey? 

Microtome cutting paraffin ribbon. 
Tissue has been fixed and imbedded 
so  that very thin sections may be 
cut for  microscopic examination. 

Specimens imbedded for mic r ot oming . 
Technician using Mass Spectrometer 
in Pathology Lab. 

Technician using titration equipment 
in Pathology Lab. 

Dr. R. Patterson. 
Dr.  R. Patterson. 
Dr. R Patterson. 

Radioactive Isotopes for distribution 
studies of an element in end products. 

Radioactive Sodium - Na24. For 
detecting normal and restricted 
blood circulation. 

Radioactive Tracers  for studying 
permeability of cell membranes. 

Radioactive Cobalt - c06O. F o r  
ixternal gamma ray treatment. 
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Radioactive Calcium - Ga45. For  
studying plant nutrition. 

Radioactive Cobalt - C060. For 
liquid level gage.. 

Radioactive Gold - Aul98. For 
treatment of: 

A. Diseases of lymphoid gland 

E. Multiple local lesdons. 
s ys t ern. 

Radioactive Sodium - Na24. For 
studying sodium turnover in the 
body. 

Radioactive Iodine - 1131. For  
stulaying antibodies. 

Rddioactive Iodine - 1131. For  
studying thyroid gland physiology. 

Radioact6vity of Carbon 14. 

Radioactive Phosphorus - P32. For 
locating extent of brain tumors. 

Radioactive Iodine - 1131. %or auto- 
radiographic examination of the 
t#xyroid gland. 

Radioactive Iodine - 1131. For  
diagnosing and treating thyroid gland 
disorders. 

Radioactive Sulfur - S35. For 
studying of body s use of amino acids 

Nuclear Reactor - Uraniun Pile. 

Radioactive Carbon - C14. For 
studying food production by plants - 
Photosynthesis. 

Pile production of Radioisotopes. 
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Uranium fission and beta chain 
decay. 

Radioactive Phosphorus - P32. F o r  
treatment of: 

A. Polycythemia Vera. 
B Chronic Leukemia. 

Radioactive Sodium - Na24. For 
diagnosing of pumping qualities of 
the heart - Radiocardiography. 

Radioactive Strontium - Sr90. For 
treatment of small lesions. 

Radioactive Iron - Fe59. For  
studying whole blood preservation. 

Radioactive Carbon - C14. For 
studying cancer producing agents - 
Carcinogens. 

Radioactive Isotopes for isotope 
dilution analysis. 

Radioactive Cobalt - C060. For 
interstitial gamma ray source. 

Indium Foil Actvity as ,a  function of 
Cadmium Cover Thickness. 

.Horizontal Traverse 
0 Average of Three Runs 
10.16 cm. above 20" graphite 
pedastal. 

Vertical Measurement 
0 Average of Three Runs 
20" graphite pedastali 

The Meaning of Half-Life. 

What an Isotope is. 
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Nuclear Structure in E Coli. 
(K. A. Bisset). 

Nuclear Cycle in E Coli. 

Copies of photographs from 
Commissariat a L'Energie Atomique: 
Service de Documentation: 

ZOE: The general view of the atomic 
pile in the Fort de Chatillon. 

Control panel for the first FreBnch 
atomic pile, ZOE. A single operator 
starts, stops, and regulates the 
power of the pile. 

Research Laboratory: DC amplifiers€ 
apparatus for personnel protection 
against radiation, and laboratory for 
cosmic rays. 

Laboratory for the Study of Particle 
Detector s : Geiger - Muller count e r s , 
ionization chambers, scintillation 
counter s . 
Coincidence' selector with a master 
group and twelve channels for the 
study of cosmic rays, with visual- 
ization of the selected particles. 

Portable ionization chamber for the 
necessary measurement of personnel 
protection. Made for gamma rays 
md slow neutrons. Direct readings 
in roentgens per 8 hours. 

lonization chamber with boron 
trifluoride for counting small 
neirtr ons. 

Lengbh: 2Omm. 
Diameter : 8mm. 
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Caption 

Glass Geiger-Muller Counters: The 
cathode consists of a layer of aqua- 
dag, applied t o  the outside. 

Threshold: 800 volts 
Plateau: 400 volts 
Slope: Less than 3% per 100 volt 

AVP portable detector of gamma ray 
for  precision measurement. 

Experimental Mounting of an Ion 
Source: Intended for  a cavity resona 
ance accelerator. 

Small Van de Graaff Generator: 
Intended for the study of the function- 
ing of an electrostatic machine and 
for research of materials used at 
high voltage. 

Accelerator Service: View of the 
laboratory of the Experimental 
Electrostatic Generator, 

In the center: The generator. 
On top: The 2 generating volt 

meters for measuring 
the tension and for 
stabilization. 

In the back: Stabilization and 
control circuits. 

Pumping bench for the filling of 
counters, and for  cathode pulveri- 
zation. 

Apparatus for 10 channels for 
measuring coincidence differences. 
between loB6 and lom3 seconds. 

Ionization Chamber with Proportiona 
Amplifiers: Electronic amplitude 
selector and apparatus for photo- 
graphing registration. 

Apparatus for the study, by absorp- 
tion and coincidences, of the soft 
part radioactive radiations 
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Caption 

Van de Graaff Tube: Special glass 
and kovar rings. Aralde assembly 
podel. 

Pump shafts (5,000 litres per second 
stainless steel). 

Oil Diffusion Pump. (3 stage). 

Oil Diffusion Pump. (1 stage). 

Polarogr aph A,s semblag e : Consisting 
of a non-registering electric appa- 
ratus and the support for drop 
electrodes. Hydrogen aistr ibutor a 

e specially conceived for continuous 
operation. 

Mass Spectrometer for Masses 3 anc 
4: Intended for the analysis of 
deuterium with tracers of hydrogen, 
by simultaneous collection of ions 
of masses 3 and 4, and by the 
balancing of corresponding ionizing 
currents through a proper electrical 
device. 

Enclosure for the manipulation of 
heavy water, protected from the 
atmosphere: 1% can also be used for 
work with toxic materials o r  radio- 
active substance, and emit alpha 
rays or  soft betas. 

Apparatus for Ultra-microchemistry 
The operations are  pertormed under 
the microscope with the help of a 
micro-manipulator of Fontbrunne 
(constructed by Baudbin). The 
observation is facilitated by project- 
ion on a ground glass screen. 

Shop for the extraction of plutonium 
and fission products. 

Aerial view of the center of nuclear 
studies in Saclay. The photograph * 

shows the progress obtained three 
months after the beginning of 
construction. 
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Range and energy distributions 
obtained for 1.3 -t 0.25 MeV neutron5 - 
Sum of Ranges, Rt + Ra (R.U.). 

Disintegratbon - Neutron Energy a s  
Parameter.  

Li6 Disintegration with Fast  Neutroi 

Coil in gap of test block. 

Condenser bank for testing magnet 
sections. 

Coil 
in gap 

of test block. 

Set-up of cosmic ray apparatus. 

Control for 
motor 

generator. 

Model of magnet section set-up for 
t e sting. 

File cabinets housing all photo- 
graphic prints used in magnet 
testing. 

Unloading MG 
base plate 

support. 

Heat 
Cycling 

Test. 
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Caption 

Mrs.  Blewett correlating inform- 
ation on the magnet blocks. 

Vacuum Chamber Panel Tester. 

Power Supply.for Intermediate Stage: 
of R F  Power Amplifier. 

Tes t  stand fpr 12 Tube Photoelectric'  
A la rm Flow Meter. 

12 Tube Photoelectric-Alarm Flow 
Meter. 

Fe r r i t e  blocks for accelerator. 

Switch of res i s tor  on side of magnet 
model. 

12 Tube Photoelectric-Alarm Flow 
Meter. 

Hot cells collection trench. 

Non-Acid Off-Gas? 

Acid Off-Gas. 

Cross  Section of 20 MeV donut. 
Full size section of pocket. 

Minutes vs. 
Parts /million NaC1. 
P a r t s  /million Flu0 re s c ein. 

Blowers and ducts - Hot Lab. 
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Caption 

Pumping layout in tank room. 

Two tanks in Hot Lab. 

View showing tank arrangement. 

Valve to large tanks. 

Interior of cell showing pipes and 
screening . 
Control panel. 

Top of tank showing plumbing. 

Comparison of quantitative Cyto- 
chemical and Microchemical analyse 
of DNA in Tri l l ium pollen mother 
cells at pachytene. 

Quantitative analysis of DNA in 
Trillium pollen mother cells during 
meiosis; Steele’s moilification of 
Schneider ’ s method. 

Quantitative determination of DNA 
in 5.1 u sections of Trillium pollen 
mother cells at pachytene from 
extinction at  550 mu of the Feulgen 
Reaction. 

“B” and “Spare” Systems. 

“A” Waste System. 

Comparison of Evaporative Equip- 
ment. 

Comparison of Auxiliary Facilities 
and Services. 

Increase in specific, activity of 
respiratory C 0 2  in Mouse “A” 
during a starvation period. 
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Caption 

Comparison of starving state 
respiratory C O ~  specific activities 
in Mouse MOD and Mouse “A”. 

Synthetic Mouse Diet. 

The excretion of the carbon of 
ingested C14 Sucrose. 

Specific activity of the carbon of 
various tissues of Mouse MOD at  
a time 5 weeks after ingesting 
441 uc of C14 Sucrose. 

Semi-log diagram of the fraction 
of the ingested dose of sucrose carbc 
expired a s  C 0 2  during various time 
intervals after ingestion. 

Semi-log plot of ~ 1 4  remaining in 
Mouse MOD alater at times follow- 
ing ingestion of 441 uc of C14 
Suc r o se , 

Fraction of expired C 0 2  derived 
from constituents of meals fed to 
Mouse “A”. 

c o 2 / 5  minute period expired by 
Mouse “A” after feeding. 

R.Q. of Mouse “A” after feeding. 

0 2 / 5  minute period consumed by 
Mouse “A” after feeding. 

Fraction of expired CO derived 
from meals labeled Mouse “A” 
fed non-labeled sucrose amino 
acid mixture. 

Fraction of expired C 0 2  derived 
from meals of sucrose amino 
acid under various conditions. 
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Cut-off in contribution of sucrose 
carbon from a meal caused by 
sub sequent fee ding. 

Butanol- Propionic Acid Water 
System. 

Phenol Water System. 

Diagramativ Flow Sheet of Apparatx 
(Mal Herbert’s negative). 

Foundation for motor generator in 
Co smotron. 

Accident damage to.  car. 

Photomicrograph of end of capillar) 
pen for  Meteorology. 

T hr e s holds for  Photo - Neutr on 
Reactions. 

Spider 
Test 

Gap. 

Processing Cost Estimate. 

Comparison of Major Operating 
costs. 

Schematic diagram of fission chain 
reaction using a moderator to slow 
neutrons to speedscmore likely to 
cause fission. 

Schematic diagram of chain reactioi 
from fission neglecting effect of 
neutron speed. 
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Codione and Irradiated Vitamin B-12 
traces. 

84 uc Tracer I.V. Thiouracil. 
5 gm. q 8h. 

126 uc Il3I p.0. Methyl Thiouracil. 
0.5 gm. q 8h. 

Copy - figure 3. 
Pattern burns show the protection 
offered by light colored clothing. 

Copy - figure 127 
Generalized epilation in a 19-year- 
old Japanese who had suffered 
generalized radiation sickness. 

Copy - figure 7. 
Necrosis of gum and underlying 
mandible in a 38-year-old Japanese 
12  weeks after the bombing. 
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Welding slats on Cosmotron magnet. 
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:c. medium. 
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d(cm) vs. E2 (%). 

delta (cm) vs. dl/2 (cm). 

3elta % of Total Thickness vs. 
delta(cm). 
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Figure IV - The Cylinder. 

Figure I11 - The Surface of a “Finite 
Slab. 

Figure 2 - The loss of energy F2 as 
a function of S/R - other dimensions 
considered “infinite”, etc. 

Figure I - The “Infinite” Slab. 

“Sphere ” 
‘ ‘Slab ’ ’ 
‘ ’ Cydinder ‘ ‘ 

Experimental corn grown in the 
radiation field by Dr. Singleton 
showing mutation due to radiatioh 
at 19 meters. 

Experimental corn grown in the 
radiation field by Dr. Singleton 
showing mutation due to radiation 
at 29  meters. 

Exterior ,of Biology Building. 

Exterior of G e s  House. 
t’ b- 

Bias and Generator field supply for 
ten channel proportionalm- field 

* e  c 

, r  p f . I ‘ *  

supply. 

Rear view of Bias and Generator 
field supply for ten channel proport- 
ional field supply. 

Chassis for Bias and Generator field 
supply for ten channel proportional 
field supply. 
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Pouring concrete pad for  motor- 
generator. 

Close-up of armature for motor- 
g ene rat o r . 
Overall view of armature for motor- 
generator. 

Metal stress and tension testing 
machine in T-480. 

Dr.  Ken Greene testing apparatus 
for model of Cosmotron. 

Flywheel for motor-generator in the 
Cosmotron. 

Photomicrograph of Foraminife re r . 
Neg. Mag. l lOX 
Print Mag. 220X. 

Albino corn pa& plant in greenhouse 
being leaf fed. 

Photo of gap between poles of magnet 
of Cyclotron. 
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Interior back of control panel for 
Cyclotron Dee Stabilizer. 

Interior of Arc Filament supply for 
Cyclotron. 

Combined instrument panel for Arc 
Filament supply, Arc Anode supply, a 
Dee Stabilizer. 

Through open door of screen cage, vie1 
of 150 deflector supply (power), 
Transformer, and two KC-4 r e c t i f i e r  
tubes. 

Simulated Disaster: par t  of training 
program for  Civilian Defense 
trainees . 
Sl ide  No. A-2562-E R 237 

Sl ide  No. A-2562-E A 236 
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Sum of Ethylene Concentrations 
vs. Slope of C2DH5 
vs. Slope of C2H4D2. 

Sum of Ethylene Concentrations 
vs. Slope of c2#H6. 

Topographic map of a rea  between 
5th and 6th Avenues. 

Table: Thickness 
Ed (MeV) 
Relative Yield of (d,2n) Reaction. 

X-ray machine with external 
radiation chamber. 

Overall photograph of cavity for 
periscope equipment on hot cell. 

Vertical carrier for periscope in 
hot cell. 

Base plate for  vertical  car r ie r  rods 
Hot c e 11 pe r-i s c op e. 

Front View 
Section S - S .  

0 

Photomicrograph of oil particles 
f rom Meteorology smoke run genera 
taken on 4/8/50. 
Taken with field optics using near 
ultra-violet wave length 3600 mu. 
Neg. Mag. 1660X. 

Photomicrograph of oil particles 
f rom Meteorology smoke generator 
taken on 4/12/50. 
Phase optics. Mag. 1850X on neg. 
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Photomicrograph of oil particles 
f rom Metoerology smoke generator 
taken on 4/18/50. 
Bright field near ultra-violet light 
3600 mu wave length, 
Neg. Mag. 1660X. 

Graduation of civilian group from 
Health Physics course. 

Photomicro&aph of section of adrena 
gland of rat. 
Neg. Mig. 210X. 

Photomiorograph of c ross  section of 
adrenal gland of rat. 
Neg. Mag. 1473X. 

Macrophotograph of whole section of 
adrenal gland. 
Neg. Mag. 14.3X. 

Macrophotograph of whole section of 
adrenal gland of rat. 
Neg. Mag. 14.3X. 

Totdl serum bilirubin 
Bne minute serum bilirubin 
Days vs. Mg.% Serum bilirubin. 

Serum a&ylase in units per 100 CC. 

Days vs. Amylase units. 

Front view of 5000V. regulated 
D.C. supply. 

Front view of curremt indicator and 
tntegrator. 

Front 3/4 view of current indicator - 
md integrator. 

3ottom view of cutrent indicator 
and integrator. 
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Caption 

Figure 18. 

Figure 14. Caustic supply. Supplies &ate caustic at  
constant presaune for continuoue neutralization. 

Figurr, 9. 
separating column. 

Ciroulation pump f o r  evaporator and haat exchanger. 
J 

Lower sections o f  evaporator f lash column and 

P i g u m  11. Stom station. 

Figure 15. Urge drier dischargo meahanism. Discharg6 
vdve6, 7O-gall0n m a t e  drums on e leo t r i c  cart, and drier 
feed and condoneate pumps. 

Bigurr, l2. Valve aontrol center for condensate receiving 
tank6 

Pi- 17. 

Figure 16. Large vacutrm double-drum drier. Also slurry 
feed tank, condenaate receiving tank, ejector, and condenser. 

Figure 10. Control panel, Xleatrical and instrument control 
for evaporators and driers. 

Figure 6, gvaporator storage tanks. General vasts received 
direatly f r o m  laboratoriss. 

Figure 19. 

Figurrr 8. 
separating C O ~ U B U L .  

Figure 13. 
continuaus neutralization. 

Figure 7. Upper level, east evaporator bay. l4jaetor surface 
condoriasr, separating tank, main aondenser, and upper portion 
of east flaeh column and separating column. 

Drum drier remote controls. 

Hydiraulic pump and s t e e l  condensate tank. 

Upper  sections o f  svaporator flash column and 

P4 
Rotamstor etation,@tering of waste and 

1 



Date 

5f50 

519 

519 

519 

519 

519 

a 519 

519 

519 

5/9 

519 

519 

Caption 

16 mm. movie film. 

The portable "poppy" BF-3 i s  a neutron 
detector. It i s  used i n  the  Pile,  
Cyclotron, and Hot Lab areas and 
detects alpha radiation or s l o w  neutrc 

The victoreen 247 i s  a survey instru- 
ment for gamma detection. 

For Official Use Only: Copies of 
photographs from Dr. G. E. McCQllough 
Knowles Atomic Power Laboratory, 
Schnectady, New Xork. 

Evaporator for  circulation pump and' 
he a t  exchanger. 
Copy # 1076885. 

Caustic supply. Copy # 1076882. 
Supplies di lute  caustic a t  constant 
pressure or  continuous neutralization. 

bwer section of evaporator f lash  
column and separating column. 
Copy # 1076884. 

Steam station. 
COPY # 1076888. 

Large Drier Discharge Mechanism. 
Discharge valves 70-gallon waste drums 
on e lec t r ic  car t  and drier feed and 
condensate pumps. 
COPY # &~76%&- 1076893. 

Valve control c a t e r  for  condensate 
receiving tanks. 
Eopg # 1076887. 

Drum drier  remote controls. 
Zopy # 1076891. 

Large vacuu@ double drum6 drier. 
U s 0  slurry fed& tank, condensate 
receiving tank, ejector and 
Zondenser. 
2opy # 1076890. 
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Electr ical  and instrument control for 
evaporators and driers. 
cppy # 1076880. 

Evaporator saorage tanks - general 
waste received direct ly  from labs. 
COPY # 10768790 

Hydraulic pump and steam condensate 
tank. 
Copy # 1076889. 

Upper sections of evaporator f lash 
column and separating column. 
Copy # 1076883. 

Rotameter s ta t ion metering of waste 
and continuous neutralizaiion. 
copy # 1076881. 

Upper leve l  - east evaporator aby. 
Ejector surf ace condenser, separating 
tank, main condenser and upper portior 
of eas t  f lash  column and Separating cc 
COPY # 1076886. 

Counter-balance for periscope on hot 
cell .  

Periscope mount for hot c e l l .  
b 

Right f ront  of wrecked company car. 

Oxidation-Reduction mechanism far 
the decomposition of Ammonium Nitrate. 

Mass Spectrometer analysis of’ N20 

prepared from 8$ N15H Ni40 

Distrmbution of 0l8 between N20 and 
H20 i n  the  decompeeition of Ammonium 
Nitrate. 

4 3’ 

Dehydration mechanism for  the decomp- 
os i t ion  of Ammonium Nitrate. 
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Isotopic Compsotion of N20 and H20 
vs. Amount of Reaction. 

Determination of 018/018 in  H~O. 

N2018/N2016 vs. Amount of Reaction. 

Steady State 
Approximat ion. 

Theoretical equations fo r  the d is t r i -  
bution of 01.8 between N20 and H20 
and the isotopic composgtion o fN20  
vs. Time. 

Determination of 018/016 i n  N~O. 

Analysis of Nitrates for  O1 . 
Isotopic Analysis of N20 and H20 
formed i n  the decomposition of 
Ammonium Nitrate. 

Wilbur Kelly. 

Resonance Shifts.  
(Dic kinson). 

Resonance Shifts. 
(Proctor and Yu). 

Wilbur Kelly. 

Dr Haworth receiving the National 
Safety Award. 

Growth of E.coIi (B) i n  83* Plotted 
w i t h  automatic turbidimeter. 

Actual time i n  hours 
vs. 

Optical density (x3). 

Growth of E.coli (B) i n  P32 Plotted 
with automatic turbidimeter. 

Actual time i n  hours 

Optical Density. 
VS. 

Dept. 

Chem. 1/ 

Bigelehse 

3 1  ge l e i  sekl 

3igeleism 

:hem., 
3igeleisen 

:hem. 
3ige l e  i s  en 

ligeleisek 

)i ge l e i s  sn 

!hem. ~~ 

lige l e i  sen 

'or t ra i t  

'hys. , 
'Cohen 

"aysics ' 
UCohen 

'or t ra i t  ' 

Pub. Ed. 
JBurt 

B i o l o ~ ~  
BRubin 

Biology 
BRubin 

Photographer 

M. H. Bull 

M. H. Bull 

M. H. Bull 

M. H. Bull 

M. H. Bull 

M. H. Bull 

M. H. Bull 

M. H. Bull 

J. F. G a r f i e l d  

P. Simack 

P. Sirnack 

J. F. G a r f i d  

J. F. Garfield 

P. ! h a c k  

P. Simack 

N u m b e r  

5-55-0 

5-56-0 

5- 57-0 

5-58-0 

5- 59-0 

5-60-0 

5-61-0 

5-62-0 

5-63-0 

5-64-0 

5- 65- o 

5- 66- 0 

5-67-0 

5-68-0 

5- 69-0 



* Date 
5/11 

5/11 

5/11 

5/11 

5/11 
a 

5/11 

5/11 

5/43 

5/11 

I). 5/12 

Photographer Caption 

lffect og P32 on lag of E.coli B and 
l/F. , - -  

Activity - (millicuries per ml of 
P32) 

vs . 
Time ( hours ). 

tutations of E.coli B/r a f t e r  growth 
.n X-ray beam-?? pEr hour for  10 
lours) 

Subcultures (3 generations) 

phase of E.coli (B) i n  

(Expo 94). 
Actual time i n  hours 

vs. 
Optical Density. 

?ropane - d 
L2/17/49. 

Wave length i n  cm’l 
Wave length i n  microns 
Percent transmission. 

iydrocarbon 
Liquid 
Hydrogenated 
7/20/48. 

2omposite: 
Deuteron Carbon - 11/17/48 
Normalized Deutero Carbon Liquid 

Hydrogenated Normalized Deutero 
Caron Liquid - 1/13/50, 

1/6/50 

Butane - d 
12/17/49* 

Foraminif erers 
Neg. Mag. 46X t o  29OX. 

Syringe 
Separator 

Schematic Drawing. 
1. Reactor 2. Trap a t  dry i ce  

temperature, etc. 
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lbserved mult ipl ic i ty  of shower par t ic  

Jumber of proton-indaced stars. 
vs . 

:opy of 
Cloud Chamber 

Photographs. 

F1l2 equals 44 plus o r  minus 4 sec. 

Seconds vs. 1 minus x/xinfinity. 

3raphs. 
3ours a f t e r  inject ion 

3elative specific act ivi ty .  
vs . 

zopy from Photosynthesis i n  Plants: 
p. 400, Table 19.4. 
Degradation of Phbhosynthetic PrOdUCtE 

hpy  from Distribution of Labeled 
Zarbon i n  Plant Sugars after a , sho r t  
period of Photosynthesis i n  CL402, 
P- 499. 

Zopy from Archives of Biochemistry, 
3 Feb., 1950, p. 285. 
Ilable V. 
Distribution of Labeling i n  the Active 
Compounds. 

&ray negatives 
of graphite. 

Figure 1 - Distribution of Energy f o r  
Beta Par t ic les  from a Radioactive 
Isotope. 

Figure 2 - -action of Incident Beta 
Par t ic les  Passing Through Various 
Thickness of Shielding Material. 

Control panel fo r  cartridge compressir 
mac hine . 
Diagram of 

apparatus. 

Dept. 

S 
Physics 
Salant 

Biology 
JSacks w 

Chemistry 
RDodson 

B i o l o q  
JSachs 

B i o l o a  
MGi bb s 

Biology 
MCibbs 

BiologjT 
MGibb s 

React& 
Warner 

d 

m y s i c t j  
FCowan 

m y s i c 4  
FCowan 

Reactor 
Warner 

Chemi stq 
Turkevicl 

5: 

'hot0 gr aphe r 

P. Bennett 

C. Iee 

P. Bennett 

P. Bennett 

P. Bennnett 

P. Bennett 

P. Bennett 

React or 

H. Maile 

H. k i l e  

R. J. Walton 

Princeton 

Number 

5- 115-0 

5- 116-0 

5- 117-0 
and 

5- 118- D 

5- 119-0 

5- 120-0 
and 

5- 12 1-0 

5- 122-0 

5- 123-0 

5- 124- 0 
thru 

5- 126-0 

5- 127-0 

5- 128- 0 

5- 129- o 

5- 130-0 



q Date 

5-15 

5-15 

2 
* 

5-15 

Caption 

View of semi-hot c.ave i n  the Hot 
Lab a t  BNL, used i n  handling moderatel; 
:adioactive materials. 

This picture shows a test  run. Thi 
)perator pushes control buttons of 
nechanism by which chemical equipment 
Lntroduced through s t e e l  doors (below) 
is moved into position i n  the  cave. 
En an actual experiment, additional 

2quipment and the operator who w i l l  
qatch his work i n  the panel mirror 
ibove the bench. 

shielding will be placed between the 

A technician i n  the Hot Lab a t  BIK 
Iperating a l i f t  truck be remote contrc 
J i t h . i t  he will place a panel of pre- 
tseembled apparatus i n  a "hot cell".  
Che equipments have been tes ted  i n  a 
'dry run" and is  now ready t o  be used : 
ictual experiments in  the "hot cell". 
Scientists and technicians operate 
;he equipment by remote control instrum 
nents outside the heavy steel doors 
tnd watch the i r  work through periscope: 

By mounting the apparatus on a 
nobile panel, a l l  equipment can be pre. 
tssembled and pre-tested as a complete 
m i t  i n  another room before placement 
in the ce l l .  Similarly, it can be 
-emoved as  a uni t  t o  a spedial room 
?or decontamination a f te r  use. Thus, 
io time i s  lost  between experiments 
in.the c e l l  i t s e l f .  

Chemical processing can be perfon 
?d a t  a very high level of radioactivil 
3quivalent t o  50 curies of two-million 
?le  ctron-volt gamma rays . 

Part of the equipment i n  the s taf j  
nachine shop of the Hot Lab/ This shop 
3upllements the general machine shop 
Thich serves a l l  departments a t  BNL 
ind makes special equipment f prscient - 
i f i c  experiments which it would,not be 
?gonomi-cal t o  buy commercially in  
3mll l o t s .  
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Graph. 
Scale - 0 to 10.0 

both axes . 
Two Metetnrology ' 

weather vane?.:" 
Y .  < 

Observed Multiplicity of Showers 
Particles. 
Areas of a l l  Histograms,Normalized 
to Area of Solid Graph, Figure l a .  

Degradation of 
Alanink . 

Diagram of breakdown of H, 0, and C 
combinations into sucrose. 

Degradation of 
Malic Acid. 

James Sutton working with control 
unit for equipment c a r r i e r  in semi- 
hot cell. 

Remotely controlled finger l i f t  in 
operation setting panel on hot cell. 

Two general views 
of hot lab 

machine shop. 

Cleneral view of hot lab work labora- 
tory showing filters. 

Rear view - R.F. oscillator control 
panel containing R F  oscillator, 
saturation amplifier, pump and motor 
zontrol, oil-bath, modulation winding 
?ewer supply, and power supply for  
saturation amplifier. 
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Power amplifier. 
cha s si s . 

First stages of 
power amplifier. 

Cathometer for  accurately locating 
search  coils in the gap of magnet 
model #7. 

Winding coil on jig in preparation 
for mounting on Cosmotron. 

Close-up view of 
winding operation. 

of coil during 

Measuring insci.de of magnet gap with 
a n  inside micrometer .  

Experimental pole face windings on 
gap of magnet model #7. 

Tightening N supports on spreader 
b a r s  between quadrant ends of magne' 

Measuring the individual radii of 
magnet blocks. 

Mic r omete r a P r ang ement fo r 
measuring depth of magnet gap. 

Tightening side jacks between magnet 
blocks. 

Spreader b a r s  between ends of magne 
quadrants. 

Surveyor's tape used for locating 
front face of magnet blocks. 

Detail of spreader  
bays ends. 
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Search coil inside of experimental 
model of vacuum chamber in magnet 
model #7. 

Leveling the marble slab in the 
experimental vacuum chamber prep- 
a ra tory  to  magnetic measurements. 

Front  vie& - R.F. oscillator control 
panel containing RF  oscillator, 
saturation amplifier, pump and mot01 
control, oil- bath, modulation winding 
power supply, and power supply for 
saturation amplifier. 

D ia g ram. 
To Manometer. 
To Pumping Station. 

Figure 5. 
E vs. x 
E = Alpha Energy. 
X = A  - 5/2 Z. 

Figure 4. 
Uranium Family. 

Figure 3 .  
Thorium Family. 

Figure 2.- 
LogXvs.  ~ J V  A - 2 2  constant. 
4 = Disintegration constant. 
V = Alpha Velocity. 
A - 2 2  = Neutron Excess. 

Figure 1,. 
og&.vs. I/V, z constant. 'A = Disintegration constant. 

V = Alpha Velocity- 
Even - Even Alpha Emitters. 
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~ J v ,  z constant. 
Even-Odd Nuclides, 

X = Uranium. 
0 = Thorium. 

'igure 8. 
U v s .  E. 
E = Alpha Energy. 
U = Interval Potential. 

Tigure 7. 
3 vs. Z ,  A - 2 2  constant. 
2 = Alpha - Energy 
Z, = Atomic Number. 
1-22  = Neutron Excess. 

Tigure 6. 
LogA vs. x 
h = Disintegration constant. 
X = A - 5/2 Z. 

rwo million volts Van de Graaff 
;enerator in the Ghemistyy labs. 

k. Everett R. Johnson 
:hemistry Department 's  "baby" Van de 
kaaf f  generator housed in  a bul le t -  
shaped s teel  pressure tank only 5 feet 
Long and 3 fee t  i n  diametee. The two 
nil l ion exec tr on-volt "rif le 'I produce E: 
4igh energy electrons or €Cathode rays, 
p d  also can generate X-rays. The 
nachine, built by the High Voltage 

ineering Corporation of Cambridge, E? ssachusetts, is used t o  produce new 
information on break-up, re-combin- 
s t ion and distribution among types 
)f molecules. Experiments w i l l  a l so  
)e made on prteins and other complex 
Living substances, Materials of tech- 
lological interest w i l l  be tes ted  for 
Lbility t o  stand up under radiation. 

shown with the 

'emperature vs. 
Reciprocal Molar 

Susceptibility. 

. Dept. 

Xeactor 
Kaplan 

teactor 
&plan 

Reactor 
[Kaplan 

tea c t or 
Kaplan 

;hemi s t r 

hemistry 

J 

;hemis tr: 
,Go r lis s 

Photographer 

M. H. Bull 

M. H. Bull 

M. H. Bull 

M. H. Bull 

R. F. Smith 

R. F. Sm th 

M. H. Bull 

Number 

5-167-0 

5- 168- 0 

5-169SO 

5-170-0 

5-171-0 
- ..-- .- 

5- 172 -0 
and 

5- 1-73 -0 

5- 181-0 
and 

5-182-0 



Date 

5-19 

5-1 9 

5-22 

5-22 

5-22 

5-22 

5-22 

5-22 

5-22 

0 
'5-23 

5-23 

5- 23 

5- 23 

5- 23 

5- 23 

Caption 

Mol Percent MnF2 vs. 
Curie Tempe r a tur e. 

Diagram of method of feeding plants 
liquid nutrients. 

Star tracks for D r .  Salant in Physics 

Plate QI- 1 3  1. 

Plate #QPI 226. 

Plate K -63. 

Plate M 249. 

Plate L .-22. 

Time (seconds) vs. Residual 
Activity (Arbitrary Units). 

Ni57 process 
to Go 5 7  . 

Diagram of External Radiation 
Chamber. 

Diagram of Section thru 
Agitator. 

Diagram of Absorption 
Turbidimeter. 

Diagram of 
Top View. 

Figure 2. 
1. Reactor. 
2. Trap at Dry Ice Temperatime, 
3. Trap at Liquid Ai r  Tempera- 

ture; etc. 
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R.T.$ 55 years. 
Percent dose retained 
96 hours. 

L.P. 9 66 years  
Percent dose retained 
96 hours. 

F.M.$15 years  
Percent dose retained 
96 hours. 

D.K. $14 years  
Percent dose retianed 
96 houss. 

Photomicrograph of star tracks 
without ba c kg round . 
Photomicrograph of s tar  tracks 
with background. 
Vertical broom - print with broom 
down. 

Overall view of the electrical 
analogue. 1 

Simulated a i r  flow test for the Pile. 

Composute of three graphs - figures 
1, 2, and 3. 
Negative in M. Herbert’s possession. 
Job #762. 

Trillium colony established by BNL 
Biology Department. 
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Xxternal 
fiadiat ion 

Chamber 
Assembly. 

Star tractrs. 
k l a t e  K -63. 

Star  t r a c k s .  
r la te  &I - 131. 
Star t racks.  
P la te  L -20. 

X i s  enbud. 
(N.Y.A.E.c. ) 

Growth of E. co l i  6A (Sd) as a functio 
streptomycin concentration. 

Cmplete growth of E. c o l i  7A i n  3 
media comparing streptomycins/ 

Growth of E. co l i  i n  brain Heart 
infusion containing Hayden 
Streptomycin. 

Complete growth of E.- c o l i  375 i n  3 
media comparing streptomycins. 

Growth o i f  E. co l i  6s i n  Brain Heart 
infusion containing Par ke-Davis 
Streptomycin. 

Complete growth of E. c o l i  6, i n  3 
media comparing Streptomycins 

4 hour growth of E. c o l i  6A comparing 
B treptomycins . 
4s hour growth of E. co l i  7A 
comparing streptomycins. 

Zrowth r a t e  of 8. c o l i  6A (Sa) as a 
function of s trqtomyc i n  concentration. 

E. c o l i  6A. 

toisson dis t r ibut ions as a function of 
Po. 
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Mutations per loLo c e l l  divisions. 
(E. c o l i  B/r) .  

BAse p la te  and supporting beams for  
rect i fying units. 

Electricians joining terminal w i r e s  
running t o  motor generator. 

Conduits connected t o  b u s s  bad of 
motor generator. 

Taken of the  underside of motor 
generator showing the terminal wires 
running t o  the  motor. 

Wire supporting t rays  under floor of 
motor generator room. These wires 
run t o  control panels set up in  the 

roopi 

Absolute in tens i t ies  foun by various 
workers. (Ethane 3000 cm-')* 

Absolute in t en i i t i e s  of Hydrocarbons 
Z-H's - (Cas  phase), 

Absolute in tens i t ies  of Hydrocarbon 
Z-H'S (in cC14 solution). 

kbsorption area VS. pressure isome i c  
?entanes. The C-H band a t  3000 cm- 
( G a s  phase). 

5 

4bsorptdon area VS. pressure isomeric 
?entanes. The C-H band a t  3000 
( i n  Ccl4 solution). 

Bbsorption, are vs. pressure Ethane 
2-H; 3000 cm -' (Gas Phase). 

Pigure 5. Ionization constant VS. 
3t.o i c  h i  ome t r i c  conc entrat  ion. 

External 
I r radiat ion 

Chamber 
i n  Rotation. 

:onsole and main control panels fo r  
: yc lotron. 
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Jest  corridor of t he  Cyclotron Bu i ld iq  

Tan de Graaff generaotr room. 

%chine shop - general view. 

:yclotron vault. 

vlain entry t o  the  ouilding, showing 
receptionist ' s  desk, looby. 

Jork area for Cyclotron. 

Lobby entrance and corridor leading t o  
nachine shop. 

' r i l l ium as grown i n  the Biology 
I lant  a t  ion, 

' r i l l ium as grown i n  the Biology 
I l an t  a t  ion. 

' r i l l ium as gDown i n  the Biology 
llantat ion, 

' r i l l ium as grown i n  the Biology 
llantat ion. 

' r i l l ium as grown i n  the Biology 
llant a t  ion. 
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Ta. l e  I - p-stxrs dis t r ibu t iom,  H>2 - 

- Table I1 - Collision Mult igl ic i t ies  

Table 111 - Shower Mul t ip l ic i t ies  El 

Ignition assembly being set up i n  
place in  t h e  NG room. 

mO' 

Ignition assembly being s e t  i n  place 
i n  the MG room. 

Anode balance- co i l  assembly . 
Transformer on south s ide  og the  
Cosmotron. 

Table: Source; Sggar; Organism; 
Carbons 1,6; Carbons 2,5; Carbons 3J4 

various carbon atoms. 

Sunflower leaf p l u s  c + ~ o ~ *  

Degradation of Synthetic Isotopic 
Lcta te .  

De adation of Synthetic Alanine-2- c .  vi 

Degradation of Photo-synthetic Yroduc 
Sunf lowe?. 

Close-up of ear of corn on corn grass 
plant. 

Corn grass plant grown i n  the Biology 
greenhouse. 

Photograph of chin injury for the  
Med.ica1 Department. 

Side view of counting stage and tube. 

3/4 view of counting stage and tube. 
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General view of counting equipment us 
by lir. G. Johnson i n  h i s  study of 
c rys ta l  formations on metal surfaces. 

P l a s t i c  panel 
for vacuum chamber. 

.Degradation of products synthesized 
in weak light.  

Degradation of products synthesized 
during ph6Qoreduction. 
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field.  

A i r  view Of Health khysics radiation 
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experiments t o  determine the effects  
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l e f t ,  i s  mounted a cobalt source of 
radiation. Corn, millet ,  tobacco, 
tradescantia and other plants are pla: 
t ed  on concentric c i rc les  around the 
source. The nearer they are, the 
greater i s  the  probability of r a d i a t i  
affecting t h e i r  growth, f e r t i l i t y ,  
and genetic behavior. The big f ie ld ,  
Pight, i s  used fo r  growing corn t o  be 
pollenated by pollen from the  hexagon 
f i e l d  i n  genetic t e s t s .  This f i e l d  a1 
contains plants  grown fmm pollen 
i r radiated last  year at B a .  
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Dr .  Everett R: Johnson, chemist a t  
BNL sealing a bulb which w i l l  contaj 
a sample, i n  t h i s  case a solution of 
potassium bromide. The sample w i f l  t 
bombarded by high energy electrons 
from a small Van de Graaff generator 
or "atomic r i f l e " .  

Close -up 
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of flask. 

Dr .  Merritt. (AEC) 

Phase photomicrograph of o i l  particl 
from Meteorology smoke run - stage 2 

P Print Mag. 450OX. 
Neg. Mag. 2200X 

Phase photomicrograph of o i l  particl  
from Meteorhlogy smoke generator - 
stage 3. 

Neg. Mag. 3200X 
Print  Mag. 4500X. 
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Phase Photomicrograph of o i l  par t ic les  
from Pietenrrology smoke generator - 
stage 4. 

Neg.Mag. 2,200 X 
PrintMag. 4,500 X. 

Phase Photomicrograph of o i l  par t ic les  
from Meteorology smoke ganerator - 
stage 4. 

Weg.Msg. 77 X 
PrintM g. 154 X. 

Ultra-violet Photomicrograph of  o . i l  
drops from Meteorology smoke 
generator. 
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Radioautographs. 

Schematic of Anti-Coincidence 
Circuit. 

Graph: 
Theta i n  minutes vs. Intensity.  

Diagram: 

shield. 
Direct heam with mirror and 

Details of crat ing 
i n  cloud chamber 

t ra i ler .  

Cosmotron Injector Inf lector  i n  
General M chine Shop. 

Overall of 
Cosmotron vault .  

Copy from: Radiations from Radioactive 
Substances, p la te  IX. 
Figure 2 - Collision of alpha p a r t i c l e  
with helium atom. 
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. 8-10 Patient entering radiation area 
2f the atomic hospital a t  BNL t o  
begin a long and hopeful f igh t  t o  
regain her health. The hospital uses 
raddoactive substances i n  pioneering 
research techniques. In some 
instances, relatively large quantitiee 
2f isotopes are used t o  control 
wergrowth of normal t issue or destrog 
invading cancer tissues. In others, 
relatively small quantities are used 
9s t racers  t o  establish diagnoses 
snd t o  evaluate other treatments. 

The hospital is the first ever 
Yevoted exclusively t o  atomic medicine 
3ecause of the large teams of phys- 
icians required i n  research medicine, 
the hospital limits sharply the - 

3umber of i t s  patients. 
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8- 10 A geiger counter is  the heart of 
t h i s  treatment being used at BIG. 
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quantity of radioactive iodine which 
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icles, enables the physician t o  follow 
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of the gland or cancer of the gland 
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large quantities by thyroid cancer 
tissue destroys the cancer growth i n  
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required i n  research medicine, the 
hospital limits sharply the number of 
it s patients . 
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Zero order  stretching frequencies for  
the isotopic N20 molecules (cm- 1 ). 

Product rule for  a l inear XYZ 
mole cule . 

Calculation of isotopic exchange 
equilibria f rom spectroscopic data. 

Correction for observed frequencies 
of isotopic molecules for  anharmon- 
icity. 

Potential functions and force constnats 
of the stretching motions of a l inear 
XYZ molecule. 

Preparation of 
N15 N 1 4 d 6  and N14N15 d6 

Zero order  bending frequencies f o r  
the isotopic NZX 0 molecules (cm’l) 
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C h e m i s t r y  
Bigeleisen 

Chemistry 
Bigeleisen 

Chemistry 
Bigeleisen 

8 -25 

8-25 
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Frequency shifts on N15 substitution 
in N o (cm-1). 

Partition function ra t ios  and exchange 
equilibria involving N 0. 

Wave length in microns VS. 

2 

2 

Transmission. 
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Caption 1 Dept. 

check for  the stretching 
igeleisen 

Force constants and product rule  

in NzO. 

y shifts on N 

Diagram 
for slide. 

hysics 

eactor  
anowitz 

Top and bottom views 
of filter 

for  “still”. 

Photographer 

M. H. Bull 

M. H. Bull 

M. H. Bull 
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8-50 

8-50 

8-28 

8-28 

8-28 

8-28 

a 8-28 

Capt ion  

Milton Kern, biology teehnician, 
operating apparatus f o r  e lectroplat ing 
radioactive iron. A b e l t  assembly 
ro ta tes  glass  rods which stir a , 

solution containing some radioactive 
iron. The i r o n  w a s  extracted from . 
blood or t i s s u e  samples where it had 
been deposited by normal bodily 
treatment of compounds which had been 
"tagged" with it. 

Workmen assembling c o i l s  i n  hhe 
cosmtron at  BNL, When the  machine is 
complete, e l e c t r i c  power fed i n t o  t h e  
coils w i l l  energize the  giant  s t e e l  
blocks shown i n  the  picture,  convert- 
ing them in to  a powerful electromagnet 
The resul tant  magnetic f i e l d  w i l l  bend 
i n  a circulak path, atomic p a r t i c l e s  
speeding through a c i rcu lar  tube insid! 
the magnet so t h a t  a single p a r t i c l e  
w i l l  complete the,  c i r c l e  three mil l ion 
times i n  a second. 
Ehe cosmotron i s  so named because it 
w i l l  produce energies as high as some 
of the primary cosmic rays (par t ic les  
coming from space beyond the e a r t h ' s  
Btmosphere) . 
:ontrol panel for 

the  60" cyclotron. 

3r. Robert Steele woxking with h i s  
sir-conditioned mouse chamber. 

?ressure 1 Kg/cm2 vs. Mean ac t iva t ion  
?nergy - cals/gm.mol. 

. r  

<quat ions 
f o r  

slides . 
h s s  spectrometer analysis of t h e  
irodu t s  of t h  
PsN~& and N1%1&. 

d composition of 

?able - 
Reactnat s . 

Linetics of 
Gas Reaction. 
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Caption I Dept. 

I n t i i a l  Pressure K~/cII? vs. 
Friedman 

Chemistry 
R%nder son 

Chemistry 
RAnder son 

half-l ife.  

The Light Metal 
Carbonyls. 

Apparatus for the  preparation of 
potassium carbonyl. 

Preparation of &so- 
Inos i to l  ~6'4. 

Photographer 

M. H. B u l l  

C. Lee 

C. Lee 

C. Lee 

l h m b e r  
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Caption 

?otassium Carbonyl 
Reaction. 

Uass spectrum of 
Ethane and 

D eute r oethane . 
Cnfra-red absorption data for 
Butane-dl and Isobutane-dlo. 

Analysis of the Deutero-carbon 
g a s  products. 

Analysis of 
Gas Products. 

Yields of Fischer  Tropsch Products 
Lor Deuterium and Carbon Monoxide 
hput. 

M a s s  Spectrum 
of Methane. 

Infra-red absorption data for Prppane- 
dg and Propylene-d6 (coni) 

Infra-red absorption dhtg 

4. 
for Methane -d 

Infra-red absorption data for 
Propane-dg and Propy&ene-d6. 

Fischer Tropsch data for deuterium 
and carbon monoxide on cobalt 
catalyst. 

Infra-red absorption data for 
Ethyleme-d4 and 

Ethane -d6. 

Potatoes used in 
T yre  sina s e study. 
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Caption 

General view of diesels in the cloud 
chamber laboratory. 

I2 in 
Propane. 

Mole 
Ratio. 

I2 in Propene. 

I i n p u r e  Propane 2 
with added Propene. 

Absolute Counting Rate - 
Gain = 32. 

Block 
Diagram. 

"B" Counting Rate 
o = Cobalt; Gain = 48. 

Coincidence Counting Rate. 
Gain = 16. 

Cadmium Coincidence Counting Rate. 
Gain = 16. 

Absolute Counting Rate. 
Gain = 16. 

Coincidence Counting Rate. 
Gain '= 32. 

Graph 
for slide. 

Dipole Moments 
Increments. 

Crystals  isomorphous with those of 
Me3N: B F  . 
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Diagrams 
for  

slide s . 
Typical values for dipole moments of 
donor-acceptor complexes, and of 
their organic components. 

Diagrams for 
slides- 

Criteria for acid-base reaction. 
Criterion for  acid-base interaction. 

Propose a s  a measure of 
Base Character. 

Force Constants 
(x 10 4-5 dynes/cm). 

Estimated values 
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hemistry 

Effects of alykl 
aue r 
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Diagrams 
fa r  slides. 

Changes in heat 
systems undergoing acid-basee 
reactions. 

What structural changes take place 
on bond formation? 

Diagr ams 
for 

slides. 
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Molar extinction coefficients of 
Methylene Blue, 
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M. H. Bull 
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8- 29 

8- 50 

8- 50 I 
8-50 

8-50 

C a p t i o n  
~~ ~~ 

Spectra 
f o r  

s l ides .  

Observer a t  BNL using a microscope t o  
examine a photographic p la te  exposed 
t o  cosmic.rays i n  a balloon at 
a l t i tudes of 90,000 feet. Atomic 
par t ic les  in  the  cosmic rays leave 
traces i n  t h e  emulsion of the  plate .  
The cosmic rays  are studied a t  Brook- 
haven because they contain atomic 
par t ic les  of much greater energy than 
can be obtainedx from any machim, 

Scientist  a t  BNL studying disintegra- 
t ion of an atom after being h i t  by a 
cosmic ray. The par t ic les  resu l t ing  
from the dis integrat ion leave t r a c e s  
i n  a pat tern ca l led  a star i n  a photo- 
graphic plate ,  an enlargement of which 
the s c i e n t i s t  i s  studying. P la tes  are 
exposed in  balloon f l i g h t s  a t  90,000 
feet, where cosmic radiat ion i s  
intense. Brookhaven s c i e n t i s t s  study 
cosmic rays because they contain 
Btomic p a r t i c l e s  of much greater  energ: 
than can be obtained by any machine. 

Scene i n  t h e  Physics Department, BNL. 
h n i s  Wentink introducing a substance 
sontaining radioactive sulphur atoms 
into a microwave absorption spectro- 
meter. 
flicrowaves, which are s imilar  t o  l i g h t  
waves, a re  absorbed by molecules i n  
l i f ferent  ways, depending upon the  
nolecular s t ructure  and upon the  
properties of the  nuclei of the  atoms 
in question. The spectrometer measures 
the character is t ics  of t h e  absorption 
erom which neutron data on nuclear 
properties can be obtained. 

b o  views of Dr. W. R. Singleton with 
lis experimental corn growing i n  t h e  
radiation f ie ld .  

Dept .  

Chemistry 
KSancier 

Physic s 

Physic s 

Phys i c  s 

Biology 

Photographer 

Charles Lee 

J. F. Garfield 

J. F. Garfield 

J. F. Garfield 

aPChr i s t o f  f e r  sen 

N u m b e r  

8-258-0 
thru 

8-260-0 

8-261-0 

8-262-0 

8-263-0 

8- 264- O 

8-265-0 
and 



. 
..I .. 

Date 

8-50 

8-50 

8-30 

8-30 

8-30 

Caption 

Scientists a t  BNL examine cloud chambei 
photographs of nuclear events. Such 
photographs indicate col l is ions of 
atomic particles,  and the behavior of 
such par t ic les  increases knowledge of 
atomic structure . 
NO NEGATIVE, 

Relationship between number of 
supernumbrary chromosomes at f irst  
meiotic metaphase and a t  pollen grain 
metaphase. . 

Dosage equals r. 
vs. Height i n  cm. 

Yield comparisons of 1948 and 1949 
irradiations of potato. 

Dept. 

ClChamber 
Physics 

Biology 
ASparrow 

Biology 
ASparrow 

Biology 
ASparrow 

Photographer 

J. F. Garfield 
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Number  
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Date Caption 

8-30 Yield of potato tubers grown f rom 
plants under continuous gamma 
irradkt ion.  

8-30 Germinations 8 days after planting 
calculated as '% of controls. 

8-30 Pairing of supernumerary chromo- 

i s t r y  Depsstment of BNL immersing a 
sample i n  l iquid nitrogen. The sample, 
a chemical compound bombarded by rays 

. 8-50 Dr. Everrett  R. Johnson of the Chem- 

; 

' from a Van de Graaff generator, or 

glass f l a sk  inside a tube which i s  
par t  of the glasss assembly shown. 
The l iquid nitrogen i n  the thermos 
bot t le  i n  Johnson's hand causes the 
l iquid compound t o  freeze and break 
the flask. The compound can then be 
analyzed i n  the glass apparatus t o  
determine the products formed from 

! "atomic r i f l e " ,  i s  in  a t i ny  sealed 

I 

I I 

Number Dept. Photographer 

Biology 
Sparrow P. Simack 8-271-0 

Biology 
Sparrow P. Simack 

Biology 

8-27 2-0 

1 it by the radiation. 
.-- . 

I Chemistry J. 'G r f i e ld  1 8-274-0 

8-30 

8-30 
.- ' 

8-30 

8-30 

for  slide. KSancier C. Lee 8 -277 -0 

Acid-Base Equilibria in I&& 100% Chemistry 
sulphuric acid- Bigeleisen C. Lee 8 -278-0 

Condensation of 0 -Benzoyl-benzoic Chemistry 
%-cicFcatalyzed by sulphuric acid. Bigeleisen C. Lee 8-279-0 

Indicators in general acids and the Chemistry 
acidity function. Bigeleisen C. Lee 8-280-0 

Molality of Chemistry 
inhibitor. Bigeleisen C. Lee 8-281 -0 

8-30 

8-30 

8-30 

Molality 
of water. 

Acid catalysis in fuming sulphuric 
acid, 

Correlation of acid catalysis and 
acidity of sulphuric acid solutions. 

-lc;K* 8-276-0 no negative. Refer to.5-24 

Chemistry 
Bigeleisen 

Chemistry 
Bigeleisen 

Chemistry 
Bigeleisen 

C. Lee 

C. Lee 

C .  Lee 
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8-284-0 
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8-31 IS hemis t r y  
Bigeleiser 

Medical 
Deane 

Medical 
Deane 

8-31 

H. C. 60 y e a r s  
Weight = 70.9 kg. 
B. V. (V 32) = 4-80 1. 
P. V. = l.60 1. 
E- C* F* (Vs) = 14.65 1. 
T. B. W. (Va) = 40.6 1. 
VNa24 = 1.91 1. 

Pocket ionization chamber and 
chamber with electroscope. 

93 1A photomultiplier tube, scintilla- 
tion srystal ,  and 581 9 photomultiplier 
tube. 

Counter tubes fo r  : 
GM tube for  cosmic rays  
BF-3 neutron proportional counter 
T h i n  wall GM tubes 
Thin window GM tubes. 

8-3 1 

Medic a1 
Deane 

Electronic 
JBHKuper 

Electronic 
JBHKup e r 

Electronic 
JBHKuper 

8-31 

8-29 
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8-29 
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Caption I Dept. 

Molality H 0 
Molality Sb,. 

J. P. 50 years .  
Weight = 45.9 kg. 
E. C. F. (V,) = 9.07 1. 
T. B. W. = 25.9 1. 

D. R. 55 y e a r s  
Weight = 64.4 kg. 
B. V. (V 32) = 4-07 1. 
P. V. = 2.36 1. 
E. C. F. (Vs) = 1.21 1. 
T. B. W. (V,) = 3.75 1. 

Radiation detector: 
"Chang and Eng". 

lectronic 

3and radiation 
meters. 

eactor 
Stang 

:lose-up of r ack  
in hot cell. 

Photographer 

M. H. Bull 

P. Simack 

P. Simack 

P. Simack 

R. J. Walton 

R. J. Walton 
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Caption 

Views of D r .  J. P. Blewett and 
J. S. Medd with the 

cosmotron model. 

Close-up of a section of the cosmotro: 
magnet. 

Workmen assembling co i l s  i n  the  
cosmotron a t  BNL. When the machine is 
complete, e lec t r ic  power fed in to  t h e  
co i l s  w i l l  energize the  giant steel  
blcoks shown i n  the picture, convert- 
ing them into a powerful electromagne. 
The resul tant  magnetic f i e l d  will beni 
i n  a circular  path, atomic par t ic les  
speeding through a circular  tube 
inside the  magnet so t h a t  a s ingle  
p a r t i c l e  will complete the c i r c l e  
three mill ion times rin a second. 
The cosmotron is so named because 
it w i l l  prhduce energies as high as 
some of the primary cosmic rays 
(par t ic les  coming from space beyond 
the  ear th  s atmosphere). 
REFER: 8-194-0 & 8-195-0. 

Entrance t o  the Cyclotron-Van de Graa 
Building. 

Various views of the 60~'  cyclotron. 
These coils are of the pancake type 
wound with hollow aluminum tubing 
through which the cooling water 
cerculates. The magnet yoke w a s  
fabricated by U.S. Stee l  Corporation 
and erected a t  BNL before the  
building walls surrounding it w e r e  
constructed . 
Various views of the control panel 
fort the  60" cyclotron a t  BNL. 
REPER: 8-196-0. 

Two views of the Van de GFaaff gener- 
ator.  The tank w i l l  contain dry n i t r o  
gen a t  200 lbs. per square inch. This 
Van de Graaff i s  of the horizontal  t y  
developed by R.G. Herb, University of 
Wisconsin. The c i rcu i t ry  i s  cheifljt 
for the  control of the proton source. 
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Caption 

Exterior view of 'the Biology Building, 

Electroplating apparatus for wlectro- 
plating blood i ron  on copper discs  foi  
l a t e r  counting. 

Dr. R. Steele working with his m u l e  
apparatus. 

Close-up of a l l  glass  metabolism cage 
f o r  working with Carbon 14 i n  mice. 
The $ice are fed radioactive sucrose 
where the radiocarbon i s  d is t r ibu ted  
uniformly i n  the sugar molecule. The 
purpose of the  experiment is  t o  
follow the course of the sugar carbon 
through the body of the mouse and t o  
measure the amount present i n  the 
various organs and t i s s u e s  and i n  the 
excreta and expired a i r  over a period 
D f  time following feeding. 

:lose-up of D r .  W.R. Singleton e m  
zranking source i n  the rad ia t ion  f i e l d  

Tarious views of experimental corn 
3rowing i n  the  

radiat ion f i e l d .  

Cwo views o f  Frank German 
gorking with plants  i n  the  

Biology greenhouse. 

i. Davison making 
smears of pollen 

mother c e l l s .  

k. L. Sharpe shown l i f t i n g  ra t  from 
:age preparatory t o  inject ing it t o  
:heck iron metabolism. 

)r. L. Sharpe preparing hypodermic 
r i o r  t o  inject ing rat  t o  check i ron  
ietabolism. 

lr. I,. Sharpe s h o ~  in jec t ing  ra t  t o  
heck i ron metabolism. 

echnic ian working 
i n  a biology 

laboratory. 
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kiolog y 

iiology 

liology 

iology 

iology . 

iology . 

iology 

iology 

iology 

Photographer  

APChristofferser 

J. F. Garf ie ld  

APChr i st off e r  sex 

APChristoffersen 

APChristoffersen 

APChristoffersen 

APChristoffersen 

J. F. Garf ie ld  

J. F. Garf ie ld  

Ji F. Garf ie ld  

T. F. Garf ie ld  

1. F. Garf ie ld  

t 

Number 

8-331-0 

8-332-0 

8-333-0 

8-334-0 

8-335-0 

8-336-0 
t h r u  

8-339-0 

8 -340-0 

8-341-0 

8-342-0. 

8-343-0 

and 

and 

8-344-0 

8-3 45-0 

8- 346 -0 

8-347-0 

8-348-0 
and 



e Date 
8-50 

- - i  ,, 8-50 

8-50 

8-50 

8-50 

8-50 

8-50 

8-50 

8-50 

8-50 

8-50 

8-50 

8-50 

8-50 

Caption 

lr. - R. Steele working 
with apparatus in his 

labor at ory . 
lr. E.R. Johnson shown with some of 
:he equbpment used i n  connection 
Jith the "baby" Van de Graaff genera- 
tor.  

lr. E.R. Johnson preparing a chemical 
:ompound t o  be put i n  a glass f l a sk  
thich i s  then bombarded by the "baby" 
Tan de Graaff generator. 

Iontrol panel for the "baby" Van de 
Zraaf'f generator located i n  a 
: hemistry labor a t  ory . 
Jiew of E-1, one of the area survey 
nonitoring shacks located on s i t e .  

:lose-up of sign on the side of E-1, 
me of the area survey monitoring 
shacks located on site. 

Main administration building i n  the 
Medical Department complex. 

Radiation Area sign i n  the  Medical 
Department. 

Two nurses about t o  enter a radiation 
area i n  the BNL hospital. 

Dr. D. D. V a k  Slyke of the  Medical 
Department working with a Van Slyke 
machine. 

Thyroid cancer 
patient i n  the 

BNL hospital. 

Thyroid cancer patient about t o  take 
an "atomic cocktail". 

Count being taken on thyroid cancer 
patient i n  the BNL hospital. 

Technicians using microscopes t o  
examine photographi- plates  exposed 
(continued on the next page) 
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!hemis t r y  

!hemis t r y  

Physics .. 

Fhy s i c  s 

vledical 

Gdica l  

vledical 

pedical 

S d i c a l  

vledi c a 1  

vle d i  c a 1 

?hot o g r aphe r 

APChristoffersen 

A P C h r i s t  of f ers en 
&-F7-Gw€&e&Gi- 

J. F. Garfield 

J. F. Garfield 

0 

APChristoffersen 

APChristoffersen 

WChristoff ersen 

J. F. Garfield 

PChristoffer sen 

T. 'F. Garfield 

QChristoffersen 

WChristoffersen 

PChristoff ersen 

N u m b e r  

8-349-0 
B r n  

8 -35@-0 

8-352-0 

8-353-0 

8-354-0 

8-356-0 

8 - 357-0 

8-358-0 

8 - 359-0 

and 

thru 

and 

8-360-0 

8-361-0 

8-362-0 

8-363-0 

8- 364- O 

8-365-0 
ana 

8- 366- 0 

8-367-0 

8-368-0 



@ Date 
Dept. 

Leac t o r  
Stang 

Leactor 
Stan@; 

leac t o r  
Stang 

:e ac to r  
$tang ' 

le d ic  a 1 

!orps. Refc 

. 
leactor 

Ldmin. 

B C  

Cosmotron 

8- 30 

8-30 

8- 30 

a t  the E 

d aption 

General view of hot c le l ,  showing rack 
i n  place and c e l l  doors closed. 

8- 30 

8- 50 

General views, showing 
rack i n  place, with 

h& c e l l  doors open. 

8-50 

A portable crane operator moves 
research apparatus into a "hot ce l l "  
It Lab, BNL. The equipment has been 
tested i n  "dry runs" and is now ready 
t o  be used i n  an actual experiment i n  
the "hot ce l l " .  Scient is ts  and tech- 
nicians operate the equipment by 
remote control instruments outside 
the heavy s t e e l  doors and watch the i r '  
work through periscopes. 

mobile panel, a l l  equipment can be 
pre-assembled and pre-tested. as  a 
complete uni t  i n  another room before 
placement i n  the ce l l .  Similarly, it 
can be moved as a uni t  t o  a special  
room for  decontamination a f t e r  use. 
Thus, no time is  lost between elrperi- 
ments i n  the c e l l  i t s e l f .  

Chemical processing can be 
performed a t  a very high leve l  of 
radioactivity equivalent t o  50 curies 
)f two-million electron-volt gama 
*ays. 

By mounting the apparatus on a 

8-22 

8-50 

8-50 

8- 50 

!lose-up of 
Valve. 

:hildren and nurses playing 
i n  the sandbox on the BNL 

ho sp it a1 grounds. 

iegative Number 8-307-0 sent t o  Signal 
?or dupliaate. 

Lab party 
c e lebr a t  ing 

p i l e  c r i t i c a l i t y .  

Entrance t o  Administration Building. 

Sntrance t o  AEC Building. 

Tiew of the Cosmotron Building with 
the entrance shown i n  the center. 

'hotographer 

R. J. Walton 

R. J. Walton 

R.  J. Walton 

R. J. Walton 

APC hr i s t of f er sex 

t o  Negative Numk 
.. 

J. F. Garfield 

APChr is tof  f e r  ser 

APChristof f e r  ser 

APChristofferse 

humber  

8-295-0 

8- 296- 0 
and 

8-297-0 

8-298-0 
and 

8-299-0 

8-390-0 

8- 301-0 
thru 

8-306-0 

s 8- 357-0 

8- 308-0 
and 

8-309-0 

8- 310- 0 

8-311-0 

8-312-0 



* Date 

8-50 

8-50 

8- 50 

8-50 

Cap t ion  

t o  cosmic rays i n  a balloon a t  a l t i t -  
udes of 90,000 feet .  Atomic particles 
in  the cosmic rays leave traces i n  the 
emulsion of the plate. The cosmic rays 
are atudied a t  Brookhaven because they 
contain par t ic les  of much greater 
energy than can be obtained by any 
machine. 
REFER: 8-261-0. 

Tunis Wentink introducing a substance 
containing radioactive sulphur atoms 
into a microwave absorption spectro- 
meter. 
Microwaves, which are similar t o  l ight  
waves, are absorbed by molecules i n  
different ways, depending upon mole- 
cular structure and upon the propertiel 
of the nuclei i n  the atoms i n  question, 
The spectrometer meausres the charactel 
i s t i c s  of thenabsorption of which 
neutron data on nuclear properties can 
thus be obtained. 
m: 8-263-0. 

Dr. Earle C. Fowler working a t  the 
high pressure cloud chamber. 
Cloud chamber operates a t  300 atmsphei 
of pressure. The chamber of approxi- 
mately 5 gallons volume is  mounted a t  
the center of a non-magnetic s t ee l  
tank f i l l e d  with o i l ,  between the 
pole pieces of an electromagnet. Field 
intensity will be approximatley 30,000 
gauss. Expansion s &e made by 
releasing a certain amount of o i l  from 
the tank into the expansion vessel. 
Pictures are taken through two quartz 
windows by means of two cameras mountet 
infront of the tank. 

Photograph of cloud chamber for model 
B. 

h n i s  Wentink introducing a substance 
containing radioactive sulphur atoms 
into a microwave absorption spectro- 
Deter. 
REPER: 8-372-0. 

Dept. 

'hysics 

hysics 

S 

LC hamb er  
hysics 

lehamber 
hysics 

hysics 

Pho tographe r  

J. F. Garfield 

AFChristoff ersen 

APChristoffersen 

A P C h r  i s t o  f f er sen 

A P C h r  i s to  f f e r  sen 

Number 

8-369-0 
thru 

8-371-0 

8-372-0 

8-373-0 
and 

8- 374- 0 

8-375-0 

8-3?6-@ 



0 Date 8-50 

S c i e n t i s t s  a t  BNL studying disintegra- 
t i o n  of an atom a f t e r  being h i t  by a 
cosmic ray. 
(star t racks)  

REFER: 8-262-0. 

8- 50 

Scient i s t s  a t  BNL examine cloud chambei 
photographs of nuclear events. Such 
photographs indicate col l is ions of 
atomic par t ic les ,  and the behavior of 
such p a r t i c l e s  increase knowledge of 
atomic s t ructure .  
REKEB: 8-266-0. 

85-0 
8- 50 

Two views of the  BNL waste disposal 
tank f a r m .  

8-50 

Caption 

BOX around cloud chamber set-up show- 
ing warning sign. 
(Dr. E. C. Fowler at the l e f t ) .  

Dept. 

1C hamb e r  
hysics 

hysics 

LChamber 
hysics 

sactor 

'hotographe r 

WCbristoff ersen 

J. F. Garfield 

T. F. Garf ie ld  

WChr i s t of f e r  sen 

lUumber 

8- 377- o ' 

8- 378- O 
and 

8-379-0 

8-380-0 

8-381-0 & 
8-382-0 



September 



e Date  

9- 1 

9-5 

9- 5 

9-5 

9- 5, 

9-5 

9-5 

9-5 
0 

19-6 

9- 6 

9- 6 

9-6 

9-6 

9- 6 

9- 6 

9- 6 

I) 

Caption . 

Possible Structure f o r  
Potassium Carbonylr 

Carbon dioxide e f f e c t s  on b i o s p t h e s i r  
of succinic acid by washed cef t s .  

' .  
Fixation of C 14 ,02 . 

% . i n  succinic acid. 

Effect of inh ib i tors  on formation of 
succinic acid by washed c e l l s .  

Glucose consumed vs. 
Succinic acid.  

Biosynthesis of 
succinic ac i d  

by washed c e l l s .  

Succinic acid production by s t repto-  
myces coelicoior . 
Util izat ion of succinate by mashed cel 
olfl streptomyces SPP. 

Wlt isphere on 
Cosmtron roof. 

Polar i  t i o n  direct ion correlat ion 
of Rh 188 . 
Polar i  t ion-direction cor re la t ion  
f o r  s c  t8 . 
Disintegration Scheme 

for ~h106. 

R/Q as a function 
of J. 

S/Q as a function 
of J. 

Schematic diagram of experimental 
arrangement of polarimeter. 

tE. 0. 43 equals Rhizopus oryzae. 
Anaerobic 108 hre. 
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Chemistry 
h d e r  son 

Biology 
Cochrane 

Biology 
C oc hr ane 

B i o  lo& 
Cochrane 

Biology 
Cochrane 

Biology 
C oc hr ane 

Biology 
C ochr ane 

sBiology 
Cochrane 

cosm 

Physics 
DBaWseM 

Physics 
DBa&&B 

Physics 
DFalkof f 

Physics 
DPalkof f 

Physics 
DFalkof f 

Physics 
DFalkof f 

Biology 
MGibbs 

Photographer 

P. Simack 

P. Simack 

P. Simack . 

P. Simack 

P. Simack 

P. Simack 

P. Simack 

P. Simack 

R. J. Walton 

P. Simack 

P. Simack 

P. . Simack 

P. Simack 

P. Simack 

P. Simack 

M. H,  Bull  

-Number ' 

9-1-0 

9-2-0 

9-3-0 

9-4-0 

9-5-0 

9-6-0 
and 

9-7-0 

9- 8- o 

9-9-0 

9-10-0 

9-11-0 

9-12-0 

9-13-0 

9- 14-0 

9-15-0 

9-16-0 

9-17-0 
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9- 6 

9-6 

9-6 

9-6 

9-6 

9- 6 

9- 6 

9- 6 

0 9-6 

9-6 

9-6 

9- 6 

9-7 

9- 6 

9- 7 w 

Capt ion  

R. 0. 45 equals Rhizppus oryzae. 
Anaerobbic 36 brs. 

R. 0. 42 Rhizopus oryzae/ 
Anaerobic 36 hrs. 

Diagram - 
Porous area. 

Hysteresis loops f o r  ferramic "D" 
a8 function of temperature. 

Distribution of streptomycin resistant 
bacteria i n  or iginal  culture. 

Subculture 
Oxe . 

Sukulture 
TWO. 
4 

Subculture 
Three. 

Dynamics of 
Mutant Population. 

Distribution of Mutant Types through 
Three Successive Subcultures. 

Drawing and diagram; Mutation Rate 
and Cumulative Mutation. 

Time i n  Hours 
vs . 

Optical Density. 

Degradation of Synthetic Lactic 
Ac id. 

Storage tanlrl 
fo r  active waste under 

hot lab building. 

COPIES FROM THE EFFECTS OF ATOMIC 
WEAPONS. 

The mushroom cloud and first stages 
of the base surge following the 
"Baker" explosion a t  Bikini. 
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Biology 
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B iologg 
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Reactor 
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Electronic 
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Photographer 

M. H. Bull 

M. H. Bull 

P. Simack 

M. H. Bull 

P. Simack 

P. Simack 

P. Simack 

I?. Simack 

P. Simackk 

P. Simack 

P. Simack 

P. Shack  

C. Lee 

R. J. Walton 

C. Lee 

-Number 

9- 18-0 

9- is-0 

9-20-0 

9-21-0 

9-22-0 

9-23-0 

9-24-0 

9-25-0 

9-26-0 

9-27-0 

9-28-0 

9-29-0 
and 

9- 30-0 

9-31-0 

9-32-0 
thru 

942-0 

9-43-0 
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* 

9-7 

9-7 

9-8 

9-8 

9-8 

9-8 

9-8 

9-8 

e 

9-8 
9-8 

9-8 

9-8 

9-8 

9-8 

The base surge developing a f t e r  the 
"Baker" test. 

Table 

miles. 
The l i m i t  of l ight  damage a t  8 

Formation of the plume (column) in  
the "Baker" tesk. 

Peak overpaessure in shock wave as 
function of distance from atomic 
explosion in. i n f in i t e  homogeneous 
atmosphere. 

Time of a r r iva l  of shock front as 
function of distance i n  inf'inite 
homogeneous atmosphere. 

Sfiock pressure distance curves a t  
successive times. 

Duration of positive phase of shock w 
wave as function of distance i n  
inf in i te  homogeneous atmosphere. 

Dosage r a t e  as 
function of time. 

Proportion of t o t b l  doaage of i n i t i a l  
gamma radiation received as  function 
of time a f t e r  explosion. 

Thickness of concrete required as 
function df distance. 

Total dosage of i n i t i a l  gamma radiatio: 
as fenction of distance from explosion 

Temperature and radius of ba l l  of f i r e  
as function of time a f t e r  explosion. 

Total accumulated doaage as function 
of time. 

Distance from explosion a t  whkh 
definite amounts of thermal energy 
are delivered as function of energy 
release of bomb. 
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J?3HKuper 

Electronic 
JBHKuper 

Electronic 
JBHKuper 

Electronic 
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Electronic 
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Z3HKuper 

Electronic 
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Electronic 
JBEuper 
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JBEiKuper 

Photographer 

C. Lee 

C. Lee 

C. Lee 

C. Lee 

C. Lee 

C. Lee 

C.  Lee 

C. Lee 

C. Lee 

C. Lee 

C. Lee 

C. Lee 

C. Lee 

C. Lee 

N u m b e r  

9-44-0 

9-49-0 

9-46-0 - 

9- 47-0 

9-48-0 

9-49-0 

9-50-0 

9-51-0 

9-52-0 

9-53-0 

9-54-0 

9-55-0 

9-56-0 

9-57-0 



a Date 

IC; hemistr  J 

ALevy 

Zhemistrj 
ALevy 

(2 hemi str j 
. iLevy 
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9-11 
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e 9-11 

9-1 1 

9-11 

9-1 1 

9 -8 

9-5 2 

Caption I Dept. 

rota1 gamma activity of fission 
zoducts  in megacuries. 

Electronic 
JBHKuper 

Zritical energies and distances f rom 
.tomic explosions. 

;orn seed radiation chamber clamped 
)n pole containing radio cobalt in the 
tamma field. 

njector inflector 
for the Cosmotron. 

kolubilities of the metals of group I1 
n their  chlorides. 

lolubility of alkaline ear th  metals in 
larium halides. 

K- 
vs. 

log k. 

4G- 
vs. 

log k/ko. 

/T 103 
vs. log ko. 

'ime 
(mi nut e s ) . 

iology 

hysics 

'ime (minutes) 
, vs. 

late 150. 
ruclear Moments Laboratory. 

; late 151. 
;he mist r y Lab or  a t  or  y. 

c 

he mi s t r - '1 

?hotographer 

C. Lee 

C. Lee 

R. F. Smith 

R. F. Smith 

C. Lee 

C. Lee 

C. Lee 

C. Lee 

C. Lee 

C. Lee 

P. Simack 

R. J. Walton 

R. J. %lton 

humber  

9-58-0 

9 -59 -0 

9-60-0 

9-61-0 

9-62-0 

9 -63 -0 

9-64-0 
and 

9-65-0 

9-66-0 

9 -67 -0 

9-68-0 

9-69-0 
and 

9-70-0 

9-7 1-0 6 

9-72-0 ! 
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9-11 

' 9-11 

9-11 

9-11 

9-11 

9-11 . 

' 0  9-11 

9-1 1 

9-11 

9-11 

9-11 

9-11 

e 

Caption 

Well locations in 
Brookhaven area. 

Geologic c ross  section f r o m  A to A'. 
Geologic c ross  section f r o m  B to By. 

Generalized columnar section in 
Brookhaven area.  

Relative abundance of the more  
Common microfbssils in S6409. 

Edward Givinner, a patient in the 
children's ward at the BNL hospital, 
walking toward phonograph t o  put on 
a record. Ed  has just become ambuk 
tory. He is suffering f rom a kidney 
ailment, 

Edward Giwinner 
in the BNL hospital. 

Edward Givinner, a patient in the 
BNL hospital. 

Front  view of second8ry controller 
cubicle, showing the contacters for 
step starting the 1750 hp., 13.8 K.V. 
wound rotor inductor motor. 

Rear view'of high spedd short 
circuiting switch; a i r  closed, 
electrically opened. 

125 V. standby station battery and 
r ectox rectifier . 
A.C. motor starting gear. Left to 
right - incoming line, starting 
breaker ,  surge protection, and 
secondary controller. 

Air  conditioning intake, cooling, and 
duct work. 
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C. Lee 
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R. F. Smith 

R. F. Smith 
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R. J. Walton 

R. J. Walton 
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Number 
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9-11 

9- 11 

9- 11 

9-11 

9-11 

9- 11 

9- 11 a 
9- 11 

9- 11 

9- 12 

9- 12 

9- 18 

9- 18 

Caption 

!osmotron building switchboard for 
)ewer and l ighting. This meters both 
!ides of outdoor uni t  substation. 

'ront view of high speed short  c i r c u i t -  
.ng switch; air  closed, e l e c t r i c a l l y  
)pened. * 

'iew of American Transformer Co. r a d i o  
'requency power supply, 2400 V, A X .  
.nduction regulator and 10 KV p l a t e  
iransformer . 
unerican Transformer Co. 300 EN, 10 KV 
.adio frequency power supply. 

Interior f r o n t  view of .5 mill ion KVA 
interrupting capacity motor, s t a r t i n g  
reaker i n  test  position. 

tear view of American Transformer Co. 
Sadio frequency power supply . 
'iew of American Transformer Co. rad io  
rrequency power supply; 2400 V, A.C. i; 
.nduction regulator and LO W p l a t e  
;ransf ormer . 
;ix 875-B r e c t i f i e r  tubes connected 3 
Ihase f u l l  wave. American Transformer 
!o. Radio frequency power supply, fronl 
a t e r i o r  view. 

[ear view of secondary controller,  bus 
trrangement . 

Talter Campbell using p l a s t i c  t o o l s  
;o handle b o t t l e  of radio isotope. 

' las t ic  t o o l s  for handling isotopes 
.n hot lab. 

;pectra with graphs copied from 
lensitometer trace.  

'hotographs of L. G. Smith's apparatus 
?or publication. 

Dept. 

cosmo 
AWise  

Cosmo 
AWi se 

cosmo 
AWi se  

c osmo 
AWi se 

cosmo 
AWi se 

Cosmo 
A W i s e  

-L,L 4 - 
Cosmo 
AWise  

Cosm 
AWise  

cosmo 
AWise 
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?hot0 gr apher 

R. J. Walton 

R. J. Walton 

R. J. W .,Iton 

R. J. Walton 

R. J. Walton 

R.  J. Walton 9- 

R.  J. Walton 

R. J. Walton 

R. J. Walton 

R. I?. Smith 

R. F. Smith 

M. H. B u l l  

R. J. Walton 

N u m b e r  

9-86-0 

9-87-0 

9-88-0 

9-89-0 

9-90-0 

.-0 9-91-0 

9- 92-0 

9-93-0 

9594-0 

9-95-0 

9-96-0 

9-97-0 

9-98-0 8c 
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9- 1.5 

9- 1-9 

9-19 

9- 20 

9-20 

9-20 

9-30 - 
9-21 

9-22 

9- 22 

9- 22 

9-26 

Caption 

Progress photograph 
of radiatdd t radescant ia  

p lan ts  . 

Record photograph of pa t ien t  i n  the  
children's ward of t he  BNL hospi ta l  
for  comparison and progress pu rhses .  

Close-up of legs  f o r  comparison and 
progress purposes. Pat ient  i s  young- 
ster i n  the children's w a r  d of the  
BNL hospital. 

Graph of 
Orbits. 

Diagram of 
app'aratus. 

Time a f t e r  exposure, hours vs. Relat- r e  
specific act ivi ty .  

Days a f t e r  expsoure vs. DisintegrationE 
pe r  minute. 

D r .  A. Thorndike looking a t  "cloud 
chamber" which is  enclosed i n  a wood 
shielding. Shield i s  supposed t o  keep 
out neutron background. 

Copy of photograph 
of pulses. 

DiagramS 
'of 

Apparatus. 

Copy - Results of ovarian transplant-  
ation i n  guniea pigs. Ovaries from a 
small black guniea p i g  (fig.2) were 
transplanted into an albdno (f ig .  3),  
which, mated with another albino (fig.4 
produced black young(figs. 5-7). 

rension tes t ing  a pole . 
winding by suspending 6,890 

lbs.  of lead from it/ 
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Capt ion  

Tension tes t ing  a pole winding. Close- 
up of plast ic  section 

a f te r  a break. 

S t r i p  of monitoring fi lm from area 
survey station, 0-1. 

Particle Plate Camera. 
K-ray view. 

Statex. 
340A0. 

900 mesh 
diamond . 

Tanadium. 

Reospec tra 
100 €io. 

3ffect on 7;: by immersion 
i n  D20. 

Effect on by varying path length 
>f 200-325 mesh Bismuth (30 m i l  s l i t ) .  

Cotal cross section for  small angle 
xa t t e r ing  by spheres. 

Effect on \fn 
?OO-325 mesh Bismuth/ 

3roadening vs. ,4i 

by varying path length 

for 33 m. 
Micronex. 

faussian and experimental 
f unc t ions. 

Cffect of par t ic le  size on broadening 
ising Bismuth of varying mesh numbers. 

Efec t  on a by immersion 
i n  CS2. 

Yfect of broadening on 
magnetization. 
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A: Broadening 

Effect of p a r t i c l e  s ize  on broadening 
using Bismuth of varying mesh numbers. 

Effect of broadening on varying index 
of refract ion.  

vs . 

A s  Mother R a t  looks on, Dr. Abraham 
Edelmann, biologis t ,  se lec ts  a healthy 
l i t t e r  f o r  a radiat ion experiment a t  
BNL. Each ra t  cage as supplied with a L '  t 

food container (not shown), a bot t le  
for supplying l iqu ids  , and a data 
sheet. After i r rad ia t ion  of the ra t s ,  
careful s tudies  are made t o  determine 
the e f f e c t s  of exposure. 
such f a c t s  may be applied t o  the cause 
znd treatment of radiat ion sickness, 
par t icular ly  i n  t h e  event of atomic 
warfare. k a r n i n g  basic f a c t s  about 
 OW radio'activity a f fec ts  l iv ing  matte] 
:an a lso  be usefu l  i n  improving methodr 
2 f  i r r a d i a t i n g  attacking c e l l s  (cancer: 
with the least possible damage t o  the 
aormal ce l l s .  

k. Abraham Edehann, biologist ,  and 
*s. Ruth Healy pin background), 
technician, conducting aq experiment 
s i t h  metabolism cages. Metabolism i s  
the process i n  which chemical substan- 
:es, such as foodstuffs, are changed 
into t i s sue  and energy. I n  t h i s  
Sxperiment, t h e  metabolism of ordinary 
?ats i s  compared with t h a t  of r a t s  
rhich have been exposed t o  radiation. 

(con't.  next page) 
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Caption I Dept. 

One ef fec t  of such i r rad ia t ion  i s  
t h a t  rats excrete administered water 
a t  an increased rate, as shown i n  the 
glass tubes below the three cages a t  
the r ight .  The three cages at the l e f t  
contain ra ts  which have not been 
irradiated.  Such f a c t s  may be applied 
to  the study of the  cause and treat- 
ment of radiation sickness, and may be 
par t icular ly  useful i n  the event of 
4;tomic warfare. Basic f a c t s  about 1 

radiation affects  l iv ing  matter can 
a l s o  be useful i n  improving methods 
D f  using it t o  attack cancer c e l l s  
with l e a s t  possible damage t o  normal 
3 ells.  

Xevolving microscope a%ge stage f o r  
ieu tr on c ount ing . 
J i e w  of tradescantia plants i n  the 
radiation f ie ld .  View looking southeasl 

J i e w  of tradescantia plants i n  the  
radiation f i e l d .  View looking w e s t .  

lot co60 
source i n  

the hot lab. 

:lose-up of rats used by Dr. Abraham 
Idelmann i n  h i s  metabolism experi- 
nent 8. 

Sl ide  No, A-29524 263 

Sl ide  No. A-2910-T 262 

Sl ide  No. A-2150-P (A) 265 

Sl ide  No. A-2150-P (B)  266 

S l i d e  No. A-2150-) 264 

Cdelmann 
iiology 
:JBurt PRO 

[Physics 
Both 

liology 
Sparrow 

iology 
Sparrow 

eactor 
Stang 

dology 
Edelmann 

Biology 
Sparrow 

Sparrow 

Sparrow 

Sparrow 

Sparrow 

Photographer 

J. F. Garf ie ld  

J. F. Garfield 

R. F. Smith 

R.  F. Smith 

J. F. Garfield 

J. F. Garfield 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

R.F. Smith 

N u m b e r  

9-1 4-0 

9-145-0 

9-146-0 

9-147-0 

9-148-0 

9-14-9-0 
and 

9- 150- 0 

3-252-0 

3-152-0 

3-153-9 

3-154-0 

3-255-0 

i . . . . .  . 



October 



a Date 
10-3 

10-3 

10-2 

10-2 
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Capt ion 

Chlorophyll A. 

Chlorophyll B. 

Main terminal box for  the Cosmotron. 
Front view. 

Main terminal box f o r  the Cosmotron. 
Rear view. 

Lawrence E. Fuller. 

Storage room for  highly radio- 
active substances i n  the Hot Lab a t  
BNL. The technician at  the r igh t  is 
lowering a radioactive source inside a 
huge lead "pig" or container into a 
storage well which w i l l  be covered by i 

concrete floor slab one foot  thick. . 
Another technician is placing a 
smaller container of a substance low 
inradioactivity i n  one of the several 
storage compartments which are  shieldec 
by doors of s tee l  3 inches thick. 
yhese precautions reduce the  radiation 
level i n  the room when large numbers 
o f  samples are in storage. Radioactive 
sources are frequently removed from 
storage for use i n  various types of 
experiments i n  the physical and l i f e  
sciences. Some small individual samplei 
can be transferred by hand, as  shown, 
l e f t ,  but special precautions are 
necessary i n  the storage of larger or 
more numerous samples. q 

General view of the "semi-works" 
area designed t o  accommodate assembly 
Df big experimental equipment in  the 
Sot Lab a t  BNL. 

On the l e f t  i s  an equipment c lean 
dp room where radioactive contaminatioi 
:an be removed from apparatus. In the 
foreground (Front and r igh t )  are a 
zxxne and a l i f t  truck f8r movement of 
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Caption 

experimental equipment. In  the back- 
ground is an experimental un i t  i n  
preparation for chemical separation 
of radioisotopes. 

When t h i s  equipment is  a l l  set ux 
it w i l l  be moved t o  a wall chamber 
known as a “hot ce l l” ,  for  radioactive 
experiments behind s t e e l  doors. At the 
right (figure on platform) i s  a test 
unit for concentration of large 
quantities of radioactive waste 
materials. Along the ceil ing i s  a duct 
for  supplying conditioned a i r  t o  t h i s  
part of the building. A l l  service 
piping i s  specially jacketed and the 
floor i s  covered with special p las t ic  
t i l e  t o  f a c i l i t a t e  decontamination. 

Eight Tradescantia plants, showing 
effects of radiation of varying 
intens it ies. 

Graph of 
Orbits. 

Microwave 
Spectroscope. 

Thyroid cancer patient i n  the hospital 
young female, Joanie Posarrn. 

Thyroid cancer pat ient  i n  the hospital 
d d e r  woman, Brdiget Whalen. 

Back of thpmid cancer patient i n  the 
BNL ho sp it a1 . 
Diagram of 

Apparatus. 

kaph. 
P VB. $ Error i n  k’/k-1. 
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iagram of apparatus with sodium 
t r k h l o r a c e t a t e  solution i n  bot t le .  

inners of t h e  1950 Sgf tba l l  League - 
F i  seal. 

Two exter ior  views 
of the  Cyclotron 

Van de Graaff Building. 

E. c o l i  
3 hour 6. 

E a r s  of 
corn. 

Corn. 

Various views of 
t h e  small 

Meteorology tower. 

I r rad ia ted  ears 
of corn. 

Irradiated 
corn 

plants  . 

Evaporating u n i t s  
i n  vault  of t h e  

hot labor a t  ory . 
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Caption 

Inside of Cyclotron "Dee I' 

through the  
periscope. 

Inside of Cyclotron 
"Dee " through the 

periscope. 

Inside of Cyclbtron 
"Dee" through the 

periscope. 

Inside of Cyclotron 
"Dee" through the 

periscope. 

Inside of Cyclotron 
"Dee" through the 

periscope. 

Control panel for  waste area of t l  

This i s  the control board f o r  the  
Hot Lab a t  BML. 

waste tanks shown i n  10-76-0. The 
instruments measure the l iquid loads, 
temperatures, and densit ies of t h e  
waste solutions i n  several underground 
kanks. The valve manifolds control t h e  
t ransfer  of l iquids t o  the permanent 
storage tansk. 

Technician i n  the counting room 
i n  the Hot Lab determining the exact 
amount of radioact ivi ty  i n  a sample. 
The sample i s  placed i n  one of the 
lead cylinders where Geiger counters 
detect  and measure the number of rays 
or p a r t i c l e s  i a s P a e - B l s e - e ~ ~ e i - 6 e a ~ e ~ e  
The data  i s  recorded and indicated by 
t h e  electronic equipment inside the 
oblong scalers.  

Technician placing eggs i n  the cobalt 
source which are  t o  irradiated.  

A technician i n  the Hot Lab collecting 
a sample of l iquid waste for analysis 
of t h e  radioactive contrent. This type 
of sampling makes possible a careful 
check on disposal of radioactivity 
which mst be s t r i c t l y  limited a t  a l l  
t i m e s .  The sampking l ines  connect with 
underground storage and control vesseli 
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Caption 

A sc ien t i s t  prepares a source of 
radioactive Cobalt 60 f o r  an experi- 
ment i n  the Hot Lab. To protect him- 
self from radiat ion given off by the  
source, he takes several  precautions. 
He  wears the white jacket and t h e  cap 
as safeguards against  contaminat ion, 
while the badge and small 'cylinder 
on the cap measure the  exact amount oj 
radiation t o  which he has been exposec 
The barr ier  of brick shields  protects  
from radiation from the  source inside 
the  "hot cave", and the  tomgs and 
mirrors enable him t o  work at a safe  
distance. 

The e lec t r ic  ba t te ry  supplies 
power t o  an electromagnet on t h e  end 
of the rod, with which he w i l l  positic 
the source for use. 

A techncian i n  the  Hot Lab check- 
ing the cleanliness of glassware used 
f o r  handl5ng radioactive materials. 
After intensive washing and scrubbing 
removal of contamination i s  ver i f ied  
by surveying the glassware with a 
Geiger counter, .which detects  and 
counts rays and p a r t i c l e s  given off  
by disintegration of any remaining 
radioactive elements . 

A technician i n  the  Hot Lab 
collecting a sample of l iquid waste 
f o r  analysis of the  radioactive 
content. This type of sampling makes 
possible a careful check on disposal 
of radioactivity which must be 
s t r i c t l y  limited a t  a l l  times. The 
sampling l ines  connect with under- 
ground storage and control vessels. 

Technician checking the cobalt sourcwc 
i n  the Hot Lab. 

Control panel for waste area i n  
the Eot Lab. 

This i s  the control board f o r  
the  waste tanks shown i n  10-76-01 The 
instruments measure the  l iquid loads, 
temperatures, and dens i t ies  of t h e  
waste solution inseveral underground 
tanks. The valve manifolds control the 
t ransfer  of l iquids  t o  the  permanent 
storage tanks. 
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Caption 

Typical laboratory set-up i n  the cold 
area of the Hot Lab a t  BNL. 

A s c i e n t i s t  prepares a source of 
radioactive Cobalt 60 f o r  an expmi-  
ment i n  the  Hot Lab a t  BNL. To . 

protect himself from radia t ion  given 
off by the source, he takes severa l  
presautions. He wears the  white jacket 
and the-cap as safeguards against  
contamination, while the badge and 
small cylinder on the  cap measure 
the exact amount of rad ia t ion  t o  whicl: 
he has been exposed. The b a r r i e r  of 
brick shields k&m protects  him from 
radiation f romthe  source, ins ide  t h e  
"hot cave", and the tongs and mirrors 
enable him t o  work a t  a safe distance.  

The e l e c t r i c  ba t te ry  supplies pol 
t o  an electromagnet on the  end of t h e  
rod, with which he will pos i t ion  t h e  
source f o r  use. 

Photomicrograph of $:coli - 1$ hours. 
Neb. Mag. 2200X 
Pr in t  Mag. 5OOOX. 

Graphs 
Millimicrons vs. 0. d. 

View through the periscope 
i n  t h e  Hot Lab. 

Scene i n  the high l e v e l  waste m e  
of the Hot Lab. An elaborate network 
of tanks and pipes i s  necessary f o r  
control of radioactive l iqu ids  r e s u l t -  
ing from experiments with radioisotope 

the Laboratory, the room cannot be 
sntered a f t e r  the Laboratory is  i n  f U l  
aperation without an extended shutdown 
because of the  radioact ivi ty  of t h e  
materials i n  the tanks. For t h i s  reaso 
instruments have been i n s t a l l e d  t o  de t  
leakage, w i t h  periscopes avai lable  t o  
permit inspection of the equipment f r o  
the control  room above. 

Located underground i n  f r o n t  of 
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View of part  of the waste area 
of the Hot Lab a t  BNL. "he feed pipes 
of various s izes  are connected t o  the 
four drum-like "scrubbing" t o p s  
which are used f o r  cleaning par t  of t h  
exhaust a i r  from the Hot Lab condition 
ing system. 

Preparation of an experijpental 
unit  for chemical separation of radio- 
isotopes in the Hot Lab a t  BNL. When 
the apparatus i s  ready, it is placed i 
a wall chamber or "hot ce l l "  where 
s tee l  doors one-foot thick seal  it off 
Next, the radioactive material t o  be 
separated i s  introduced. 

Scientists can then operate the 
equipment by remote control instru- 
ments outside, observing resu l t s  
tdrough periscopes. By mounting the 
apparatus on a mobile panel, a l l  
equipment can be pre-assembled and pre 
tes ted as a complete unit  i n  another 
room before placement i n  a cel l ,  and 
then remved t o  a special  room for  
decontamination, a f t e r  i t s  work i s  don 
Thus, no time i s  los t  between experi- 
ments i n  the c e l l  i t s e l f .  

for  particularly exact research 
problems and conhain many special 
features which f a c i l i t a t e  the assembly 
and replacement of equipment. 

These "hot .cel ls"  were designed 

'Scene i n  the  high level  waste 
area of the Hot Lab a t  BIYL. An 
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Caption 

Placing specimen t o  be radiatdd i n  
s l ide o f  luc i te  radiat ion chamber. 

Tradescantia plants  i n  radiat ion f i e l c  
V i e w  looking southeast. 

Tradescantia plants i n  radiat ion f ie l i  
View looking east .  

Tradescantia plants  i n  radiat ion f i e l c  
View looking west. 

Dr. A. 0. Allen, chemist a t  BNL adjust 
the ta rge t  rod dm the  lab ' s  small 
chemistry Van de Graaff generator. 
Inside the t i n y  g lass  f l a s k  taped t o  
the rod, just above D r ,  Allen's l e f t '  
hand, i s  a chemical compound t o  be 
bombarded by high energy electrons, 01 
X-rays, from the generator., a two 
million electron vol t  "atomic rifle". 
When the f lask  is. fastened i n  posit ior 
it is  enclosed by t h e  massive lead 
shield shown i n  t h e  picture. The 
shield lessens t h e  amount of radiat ior  
escaping into the  room. Sc ien t i s t s  
remain outside the room while the  
machine i s  running, 

Injecting a chemical compound i n t o  a 
small f lask,  the end of which w i l l  be 
sealed off before bombardment by high 
neEgy electrons f romthe  chemistry 
Van de Graaff generator a t  BNL. A f t e r  
bombardment, the f l a s k  is inser ted 
i n  a glass  apparatus so t h a t  products 
formed by irraddation of the compound 
may be separated, ident i f ied and 
analyzed. q 

A small glass f lask ,  containing a 
chemical compound bombarded by 
electrons, has been placed inside a 
glass  tube as par t  of an experiment 
a t  BNL. I n  the next step, the 
contents of the f l a s k  w i l l  be frozen. 
The freezing breaks the glass so t h a t  
the substance and products of i r rad-  
i a t i o n  &e released f o r  analysis i n  
the la rger  glass apparatus. 
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