
General Disclaimer 

One or more of the Following Statements may affect this Document 

 

 This document has been reproduced from the best copy furnished by the 

organizational source. It is being released in the interest of making available as 

much information as possible. 

 

 This document may contain data, which exceeds the sheet parameters. It was 

furnished in this condition by the organizational source and is the best copy 

available. 

 

 This document may contain tone-on-tone or color graphs, charts and/or pictures, 

which have been reproduced in black and white. 

 

 This document is paginated as submitted by the original source. 

 

 Portions of this document are not fully legible due to the historical nature of some 

of the material. However, it is the best reproduction available from the original 

submission. 

 

 

 

 

 

 

 

Produced by the NASA Center for Aerospace Information (CASI) 

https://ntrs.nasa.gov/search.jsp?R=19780006042 2020-03-22T05:51:48+00:00Z
brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by NASA Technical Reports Server

https://core.ac.uk/display/42875772?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


i
4 .' ^ 3	 a

n	 ^1

V r
RADIOACTIVYTIES IN RETURNED LUNAR MATERIALS

Semiannual Progress Report No. 12 & 13
1

For the period 1 August 1970 through 31 July 1977

'-	 ro m

m	 Grant NGR 09-015-145
r	 o rnz	 a rn

rn

Pr;neipal Investigator
° mr Dr. Edward L. Fireman
CO

m

r .-. U

_ 
p q qqq

t^^p'^^9L	 ^^^:

s

r0 O V `W
,`^l0 ^i^ `̂ 3

Y

y e November 1977

} a	 oIV

U	 rd
rS VI	 U ^ r: r`

° 4̂ a •N Prepared for
x

^ m .4 x National Aeronautics and Space Administrationw H, o Manned Spacecraft Center
Houston, Texas 77058

,
r	

. 
4J N

_01

m u• N
m W o	 '-Una:aao
to p N Ili FC
^aa•4C3 w Smithsonian Institution s

a In 
ou w N m\ Astrophysical Observator Y ^}Z^ZZ^

•Ia w u 4J 	 o Cambridge, Mass`1;.rhusetts 02138	 9?S^^^^+^$
me a•a c

z W N N V
re 04	 W

t«
^c Cn	 ^s	 f u	 $

CD

The Smithsonian Astrophysical Observatory
and the Harvard College Observatory

are members of the (^,'	 r'r
Center for Astrophysics af `^`



I

RADIOACTIVITIES iN RETURNED LUNAR MATERIALS

Semiannual Progress Report No. 12 & 13

For the period 1 August 1976 through .11 July 1977

1. INTIO )DUCTION

This progress report is late. I apologize. Near the end of January 1977, we

wrote similar material in abstract form 1 for the 8th Lunar Scic ► :_,e Conference.

Later, we wrote an article  for the Conference Proceedings, which was an expansion

of the abstract. Near the end of July 1977, the material was brought up to date in a

Lunar Proposal to NASA. 3 Although the semiannual progress reports were not provided

on schedule, NASA was informed of our progress.

During 1977, we continued our carbon-14 study in size-fractions of lunar soil,

10084. The 10-3u µ and 74-124 µ size-fraction results  have been supplemented by

30-37 g results that are given in this report. The gases from the less than 10 µ

fraction have extracted and purified and its carbon-14 counting is in progress. The

preliminary results on the < 10 µ fraction particular,y at 600°C are dramatic. We

have not started work on the 37-74 µ fraction.

During 1977, we also started a carbon-14 study in meteorites with emphasis on

those recently discovered in the antarctic. We measured carbon-14 in Bruderheim,

which fell on March 4, 1960, in Allan Hies #6, and in Allan Hills #8. The Allan Ifills

meteorites are nine meteorites  found on a 100 km 2 patch of blue ice located on the

plateau side of the Allan Hills barrier. Dr. W.A. Cassidy kindly gave us samples

of Allan Bills #5, #6, #7, and #8; these meteorites are ones in which Dr. L. Rancitelli

measured aluminum-26 radioactivity (private communication, 19771. Rancitelli found

Allan hills #5 9 #6, and #7 to have essentially contemporary aluminum-26 activities;

1



their estimated fall times are the following: < 100 000, <300 000, and <600 000 yr,

respectively. On the other hand, Rancitelli measured Allan Hills M.8 to have a lower

than contemporary a0uminum-26 activity with an estimated fall time of —1. 7 X 10 6 yr.

Good estimates for fall times of the Antarctic meteorites are a topic of high interest

to lunar science because eventually a precise value for the rate of meteorite falls

(luring the past 5 million years should be derived from them.
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2. TECHNICAL DEVELOPMENTS AND MEASUREMENTS

We constricted additional low-level proportional counters of '.5- to 5.0-cm3

volume. These counters have larger volumes than the previous ones and are more

appropriate for carbon-14 counting; when more than 1.0 cm  STP of CO 2 is extracted.

The counting characteristics have been improved by the baking out of the counters at

-300°C under vacuum. The cathodes for the new counters are either of Kovar or of

zone-refined iron. The metal cathodes were heated at temperatures slightly below

their melting points under vacuum for several hours before counter assembly. ']'his

severe heat treatment removed potassium from the material and lowered the back-

grounds of the counters. The procedures for the extraction of the carbon from the

samples, the conversion of carbon compounds to CO 2 , and the CO,, purification are

described in previous publications 2,516   and have not changed.

Tablcs 1 and 2 summarize the carbon-14 measurements on hulk lunar soils and on

size fractions of soil 10084 that have been reported. 2 Table 3 gives new results, which

will be presented at the 9th Lunar Science Conference. The 30-:17 4 size fraction gives

a temperature release pattern intermediate to the 10-30 and 74-125 µ fractions. The

< 10 4 size-fraction is now counting. Although it is too early to give values for all

temperatures, it is not too early to say that there is a much larger amount of carbon-14

obtained at 600°C from the <10 4 size-fraction than frcmi the other size-fractions. This
r

result strengthens the evidence ' ` t 6 for solar-wind carbon-14 in lunar soil.

r•

Table 3 also gives our carbon-14 results in meteorites. Our Bruderheim sample

the normal amount of carbon-14 expected in a recent fallen chondrite and the result

n accord with previous Bruderheim measures. 798 This expected amount of carbon-14

found in the gas released at melting temperature. On the other hand, Allan Hills

nd #8 had no observable carbon-14 released at melting. The carbon-14 releases at

nr temperatures from the meteorites have not yet been investigated. A lower and

,r Umit for the time of fall for A Ilan 6 is 2U 000 yrs and 300 OUO yrs, respectively.

lack of carbon-14 in Allan Hills #8 is consistent with its fell date (---1.7 million

^s) obtaine , ' from aluminum-26 by Rancitelli (private communication, 1977).
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