Lawrence Berkeley National Laboratory
Recent Work

Title
Summary of the Research Progress Meeting Nov. 18 1948

Permalink
https://escholarship.org/uc/item/28x2b368

Author
Kramer, Henry

Publication Date
1948-12-03

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/28x2b368
https://escholarship.org
http://www.cdlib.org/

UCRL 548

¢

UNIVERSITY OF
CALIFORNIA

Radiation
Laborator

g )

TWO-WEEK LOAN COPY

This is a Library Circulating Copy
which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545
\ J

BERKELEY, CALIFORNIA

S7G ~1dVY)



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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Henry P, Kramer

Devslopments at Columbia University. I. Rabi.

Professor Rabi visited the Laboratory and made some brief remarks at the meeting
regarding the state of development of the Columbia. eyclotron. It is expected that the
apparatus will be in operation sarly during 1949. It is designed to produce 386 Hev
protons. The cast @ggnet is now completed. Investigations are being carried out on
the hyperfiﬁe structure of tritium, the mesqﬁic structure of the proton, and electron

neutron interaction. .

Spalistion Products of 72A575 with 190 Mev Deuterons, H. Hopkins, Jr.

The investigation of the vield and activity of the products which fesﬁlt from the
bombardment of 35As75 has been carried on continuously since the beginning of the
operation of the 184" cyclotron. It is part of & larper program of determining the
spallation products éf nﬁclear reaétiOQS'With high energy deuterons,

The semples of arsenic which are used contain the following impﬁrities: Al -
,0005 percent, Ca - ,0001 percent, Cu = 0002 percent. These impurities are not
~sufficient to affect the yield results in any significant manner. Bombardments extend
r\rom 1/2 to 10 hours and are madé on foilsvof 1 mm thickness. After the bombardment,
the fractions aré separated and counted. Absorpﬁion measurements are also taken.
Teble I shows the isotopes which are formed. The abscissa is the mass number, the
ordinate is the atomic number. The numbers Whichvare entered in the squares

corresponding to the isotopes, represent the nepative logarithm of the ratio

vield of isotope

7o s SO that the smaller numbers correspond to greater yields and negative
vield ofzz As S ‘
‘numbers indicate that the yield is larger than that of 33A3720

It is seen from the table that the spallation products cover a range of atomic

numbers from 34 for Se to 17 for Cl and a range of mass numbers from 75 to &8. The
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solid squares of the table represent stable isotopes. It is seen that the yield
decreases as one goes from a stable isotope either in the direction of changing mass
numbeyr or abtomic number.

The results indicate that the isobars are formsd directly rather than
intermediately from positron emitters. The formation of the isotopes is brouglt about
by thé boiling off of charged pafticles and neutrons. In order to cbhbain the isotopes
in the lower part of the table, charged particles other than protons must be emitted.

Finally, it is of interest that for pairs of isobars; those of odd atomic number
possess the greater yield,

A more detailed account of the ectivities which were identified will be found in

the Chemistry Division's Quarterly Report, October 1, 1948, UCRL-172.

0y

Kinetics Studies in Photosynthesis. J. Weigl.

-The basic reaction of the synthesis of inorganic compounds.to orgonic matter is:

8Hp0 + 6C05 + (100 kg-cal. per mole of COy) = CgHygOg + 60y

When this reaction goes toward the right, and the energy which is required is furnished
by light from the visible spectrum, the process is known as photosynthééis. fihen the
reaction is reversed, that is, when energy is given off, it is known as respiration.
Thus photosynthesis is the means by which plants are able to capture the sun's radiant
energy and preserve it as the binding energy of glucose or grape sugar. VYhen heat is
needed toc carry on the functions of life, the gluccse is burned in the plant, that is,
the above reaction is reversed. It is a remark;ble fact thaet photosynthesis and
respiration occur simulteneously in the same plant and in some cases even in the same
cell. The present investigation has for its aim the quantitative determination of the
rates of synthesis and respiration both when the plant is exposed to light and when it
functions in the dark.

This measurement of the rate of photosynthesis was carried out by placing barley
leaves in a closed systém.which was initially filled ﬁith an atmosphere of COp
containing some radicactive carbon 0140 Thus, the loss of free C*Og in unit time 1is

equal to the relative amount of C*0p which is absorbed in photosynthesis, The increase
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in the amount of free COs is equal to the difference between the amount given off in

respiration and the amount absorbed in photosynthesis. From the reaction equation it
can be seen that the rate at which COp is absorbed in photosynthesisg is equal to the
rate at which oxygen gas is given off. In a very simple analysis then, the following

' equations describe the process:

& (c0g) =R -8 = - L (0p)
dt

d (%00 -
Eijg(Coz) ( )

Respiration of labeled C$02 is not taken into account because it ié negligible in the
time interval during which the experiment is run.

Fig. 1 shows a schematic diagram of the apparatus. A is the conbainer for the
barley leaves. B is a pump which delivers 500 cc/hing by periodically squeezing the
rubber tubiﬁgfwhich transports the gas. C is a COy analyzer which utilizes the fact
that the absorption of light in a gas is a function of the concentration. D is a
conventional ionizetion chember which measures the concentration of C*Oz as a functioﬁ
of the radiation which is counted. E is an instrument which determines the concentra-
tion of Op by making use of the paramagnetic properties of the gas.

Since C and E are novel pieces of apparatys they will be described more in detail.
Fig. 2 illustrates the functioning of the €0y analyzer. Light from L is interrﬁpted .
with great frequency by the rotating shutter wheel 2, and then passes through tubes &
and 5,int§ tubes 4 and 6. 3.1is connected to the flow of gas whose concentration of COg
is to be measured. The absorption of light in & varies with and is therefore a measure
of the concentration of COp. The periodicity of the light which enters th¢ closed tube
4. results in a periodic expansion and contraction of the gas contained in it. .The amp-
litudes of these sound waves vary with the intensity of the light which enters the tube
and this in turn vories with the concentration of CO0s in tube & The sound ﬁavesvpro~
duced in 4 are pickéd up by a microphone which transmits the signals fer suitaﬁle
recording. Tube 5 contains a known concentration of €Oy The function of 5 and 6 is

to provide a zero point for the measursment.
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The Oz analyzer is shown in Fig. 3. A pair of dumbbells is suspended on a quartz
fiber., A ﬁagnetic field is applied with the result that the dumbbells rotate, and exert
a couple on the fiber. The beam of light which is reflected by a little mirror attached
to the fiber is deflected until the torsion in the fiber halances the couple produced
bj.the magnetic field. Since O, is & paramegnetic substance, the magnetic field
strength varies with the concentration of Oy, and therefore the deflection of the beam
of light varies with the concentration.

The'experime;t was started with the lights turned off.. After about twenty
minutes, the lights were turned on. After photosynthesis had proceeded for about

v

tﬁift& minutes, the lights were again shut off. The results are set down in Fig. 4 in
terms of the time-wise wvariation of the partial pressure of the total amount of COé in
mn of Hg,the time-wise variation of radi‘éactiviﬁiﬁ and the specific activity which is
a measure of the. fraction of radiocactive C*Ozo

During the initial period of darkness, it is seen that the amount of CO, increases
because of respiration. However, the radioactivity remains constant since the barley
leaves contain no radioactive carbon and therefore do not respire any. This fact isdem-~
a@ﬁwtratsdVc&eaflyvhy&the decreasé during this time in the specific ectivity. When the
lights are turned on at twenty minutes, after the plants ﬁave ad justed themselves to |
the new condition, photosynthesis tekes place. There is a violent decrease in both
the total amount of COp as wéll as in the amount of radioactive 0*02° This result was
of course exéectedo The behavior, however, of the specific activity curve is remarkable.
During the periocd of photosynthesis, the specific activity.increases sharply, that is,
the relative amount of free C*05 increases. The interpretation of this phenomenon is
that the plants are able to distinguish between light end heavy carbon and that they "
:exercise'a preference for ordinary COp. The mechanism by which the plants reject heavy
carbon is at present unknown.

After photosynthesis has gone on for about twenty minutes, a steady state is

reached in which the rate of synthesis equals the rate of respiration. After this

state had been established, the lights were again turned off.
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It is seen that the plante respire ordinary G0, at a greater rate than radicactive

# ' s :
C70.. Tha specific acti
&

on and off. The

The details
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selestive synthesis of light CO3 in preference to tracer C*Oz

an Isctope Bffect in Photosynthesis, UCRL 228, by J. W. Weigl and M.
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