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JIN SCHOOL AND COLLEGE LABO. 
: RA TORIES J-M Colorlith offers proof of 
its practicality and attractive appearance. 

New personality for hard-working labs 

* J-m o/o, 

handsome, tough, colorful 
Here's the new look in labs that's just as 
practical as it is attractive. It's Johns- 
Manville's chemical-resistant work-surface 
material-Colorlith-and it's ready to help 
you bring new color and design into the 
school and industrial laboratory. 

Made of asbestos and cement-Colorlith 
offers all these important advantages: COLOR 
-makes any lab a showplace. WORKABILrTY 
-offers new design freedom. (Large 4' x 8' 
sheets can be cut in any shape). HIGH 
UNIFORM STRENGTH-resists years of 
strenuous service-can be used in thicknesses 

as low as /4" for resurfacing and fume hoods. 
HEAT RESISTANCE-asbestos and cement 
offer unmatched protection against thermal 
shocl and fire. And Colorlith offers un- 
usually good chemical resistance, plus a 
smooth-writing surface that lab workers 
consider so important. 

For free Colorlith specification sheet plus 
a coast-to-coast list of J-M Colorlith labora- 
tory furniture manufacturers, see your local 
J-M representative. Or write Johns-Manville, 
Box 14, New York 16, N. Y. In Canada: 
Port Credit, Ontario. 

JOHNS-MANVILLE 1 
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IN INDUSTRIAL LABORATORIES Colorlith 
provides inviting working conditions for many of 
the top names in American business. 

AL UiUh 

r . Colorlith is available 
in Surf Green, Charcoal 

Gray and Cameo Brown, 



Monoenergetic Neutrons-VII 
Since their discovery in 1932, 

neutrons have been widely used 
in nuclear bombardment studies. 
Investigations of excited levels of 

compound nuclei produced by in- 
elastic collisions with neutrons 
have enabled physicists to de- 

velop models describing these 
interactions. 

Accelerators Gave Control 
The early work with neutrons 

was carried out with radioactive 
sources. The need for control and 

precision soon led to the use of 
particle accelerators as sources of 

monoenergetic neutrons. Studies 
were confined to the Mev range 
from exoergic reactions such as 
H2 (d, n) He3 and H3 (d, n) 
He4. Moderation of these fast 
neutrons was possible, but mono- 

energetic sources of slow neu- 
trons could not be provided until 
the development of the atomic 
reactor in 1942. The subsequent 
use of monochromators made 

homogeneous beams of slow neu- 
trons available. 

Much work has been carried 
out with these thermal-neutron 
beams in measuring energy levels 
and spacings but, because of the 
dimensions of the crystal lattice, 
the maximum energy is confined 
to the order of tens of electron 
volts. The development of me- 
chanical choppers has extended 
the energy range of monoergic 
neutrons to the low kev region, 
but even this method fails above 
about 20 kev. 

BOMBAROING-PARTICLE ENERGY -Mev 

Arrows indicate ratings of Van de Graaffs 

Fast Neutrons Needed 
The only useful source of 

monoenergetic neutrons in the 

high kev range is provided by 
endoergic reactions of acceler- 
ated charged particles with suit- 
able target nuclei. These reactions 
have threshold energies of the 
order of a few Mev. At this 

energy, the neutrons are emitted 
with the velocity of the com- 

pound neucleus. By varying the 

energy of the incident beam and 
the angle of observation, any 
neutron energy from about 30 
kev to several Mev can be ob- 
tained. An excellent description 
of the angular-energy relation- 
ship has been given by Hanson, 
Taschek and Williams'. 

The most suitable reactions for 

monoenergetic-neutron produc- 
tion are H3 (p, n) He3 and Li7 

(p, n) Be7. The former has a 
threshold of 1.019 Mev and the 
latter, 1.88 Mev. While the tri- 

tium reaction has a broader 
energy range than the LiT reac- 
tion, it is difficult to use. The gas 
must be adsorbed on a suitable 
metal and care taken to keep the 

temperature below 100?C. Gas 
targets have been used but re- 

quire a thin window between the 
vacuum system and the gas cham- 
ber, producing energy spread in 
the proton beam. Lithium is a 
more suitable target material, but 
above neutron energies of about 
600 kev a second neutron group 
appears. 
Variable Monoenergetic 
Beam Needed 

The range of energies avail- 
able depends on the energy of 
the incident proton beam, as 
shown above. The accelerator 
must have a continuously vari- 
able energy if a wide variation of 
neutron energy is to be obtained. 

Neutron energy homogeniety 
is limited by target thickness, 
scattering material near the 
neutron target, and finally, the 

energy homogeniety of the pro- 
ton beam. The former are experi- 
mental variables. The latter is an 
inherent property of the ac- 
celerator. Monoenergetic beams 
from the Van de Graaff? have 

long been considered to be the 
most suitable for this type of 
work, and leading nuclear 

physics laboratories throughout 
the world are now using Van de 
Graaffs built by High Voltage 
Engineering Corporation, 

References. 
1. A. D. Hansen, R. F. Taschek, J. H. Williams, Revs. Mod. Phys. 21, 635, 1949. 

Write for a copy of our new 
particle-accelerator bulletin. 
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MODEL '"U" 
CAMERA 

For 4" x 5" graphic film 
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* Polaroid 
35 mm 

* Microcine 16 mm with Zircon arc lamp 
* Exclusive sliding platform for instant 
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Modestly 
complex in com- 
ponents and assem- 
bly is this Auto- 
matic Burette, with 
reservoir. That's 
why you'll find it 
listed in the Cus- 
tom Made section 
of our catalog 
(page 199, of LG-1, 
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job at which our 
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excel. Adding to or 
taking from, or 
otherwise changing 
special pieces is the 
sort of thing these 
glassworkers do 
every day. 
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That's the reaction 
of people of sensi- 
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masterpiece is for 
is often the closely 
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the man who asked 
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Probably 99% of what you need by 
way of labware you can order right 
from the catalog, with delivery depend- 
ing on the item. But when it's really 
special send us a drawing. That's all! 
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Letters 
Ammi majus 

In the article "Effects of 8-methoxy- 
psoralen and ultraviolet light in human 
skin" [Science 127, 878 (1958)], the au- 
thor, S. W. Becker, Jr., clearly demon- 
strated the mechanism of 8-methoxy- 
psoralen action. However, I would like 
to point out that extracts of Ammi majus 
(Linne) have not been "used by the 
Egyptians . . . for centuries." In fact, 
the first extracts were made at Cairo Uni- 
versity in 1954 [see I. R. Fahmy, A. A. 
Rahman, R. E. Hakim, Proc. Pharm. 
Soc. Egypt Sci. Ed. 38, 67 (1956)]. 

Only the cremocarps (tiny fruits) of 
Ammi majus have been dispensed, by the 
nomadic Berberian tribe of Beni-Shoeib, 
dwelling in the North African desert, 
who furnished them powdered in order 
to disguise the origin of the drug, which 
was called in Berberian "Atrillal" or the 
"bird's foot," due to the shape of the 
umbel that carries the cremocarps. 

As reported by Ibn El Bitar (13th cen- 
tury), the secret was finally disclosed, 
and El Sherif (sixth century) was the 
first physician to administer these pow- 
dered cremocarps for leucoderma in a 
rather rational way. Dawood El Antaki 
(17th century), El Rashidi (19th cen- 
tury), and Maimonides all wrote exten- 
sively on this drug and its administration, 
but nowhere is there any mention of "ex- 
tract" of the plant or its cremocarps. 

RAOUF E. HAKIM 
M. D. Anderson Hospital, 
Houston, Texas 

Raouf Hakim's statements are correct. 
My choice of the term extract. was a 
poor one; I meant crude preparations of 
the Ammi majus plant. The first true 
extracts were those prepared at Cairo 
University in 1954. 

S. W. BECKER, JR. 
Whiting Clinic, Whiting, Indiana 

Science Education 

Science [127, 852 (1958)] reported the 
very important recommendations of the 
1958 Parliament of Science. All scientists 
will recognize that several widely diverse 
aspects of our total educational problem 
were well discussed and helpfully re- 
ported by these meetings sponsored by 
the AAAS. 

May one reader note, however, the ex- 
istence of evidence in support of the view 
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problem which some observers now con- 
sider the central and most urgent of all 
our educational problems? I refer to the 
hardest of all tasks-getting more and 
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