LANDSTUHL 2 T HUMAN COUNTER

1. Measurement of Cesium-137 and Potassium

by Charles 0. Onstead
US Army Medical Research Unit, Burope

The 2 X liquid scintillation counter which was designed and built
at the Los Alamos Scientific Laboratory for demonstration at the Second
International Conference on the Peaceful Uses of Atomic Znergy has been
in operation at Landstuhl, Germany for a little more than one year.

The US Army Medical Research Unit, Europe was activated for the
specific purpose of operating the counter., Under the supervision of
F, Newton Hayes and with the assistance of Alexander Pfau the counter
was reassembled at its present location in May 1959.

Briefly, to review some of the characteristics of the counter; it
is designed so that the subject walks into the counter and stands erect
during the measuring process. The tank is six feet high and is filled
with 280 liters of terphenyl-POPOP in triethylbenzenes. There are six
photomultiplier tubes, sixteen inches in diameter, which are inserted
directly into the tank without windows. The shielding is composed of
lead three inches thick (1).

One of the primory uses of the counter has been to survey the
Buropean population for their cesium-137 content. At the same time, the
potassium is also determined by measuring the potassium-40.

In order to make an accurate determination of the quantity of these
two isotopes, calibration is the primary requisite. Fortunately, both
of these isotopes are fairly well uniformly distributed throughout the
human body. Therefore, the cezlibration standards were prepared by
placing a known amount of each isolope in plasdic bottles filled with
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distilled water. Our initial calibration efficiency factors were based
solely on weight, Bottles of uniform diameter and twelve inches high
were placed one on top of the other in the position which was to be
occupied by the subject. The efficiency graphs thus obtasined are shown
in Fige 1 and 2.

It is obvious, however, that height is of some importance. Un-
fortunately, not everyone who weighs 150 or even 160 1lbs has the same or
similar geometry. OSome 190 lbs individuals are tall and thin, others of
that weight are not tall and obviously not thin. To apply the same
efficiency factor to both individuals can cause more error than we would
like.

Therefore, the present calibration method was introduced. Isotope
containing plastic bottles of six different diameters were used, thereby
obtaining efficiency points for six weighis each at heizhts from 3 feet
to 6 feet 4 inches. These were obtained at 2 inch intervals. By apply-
ing calculus, Dr. Oberhausen was able to calculate an accurate calibra-
tion factor based on each subject's height as well as his weight. Fip.
3 and 4 were prepared from the efficlency charts thus obtained.

4n examination of this dabta shows that identical net counts per
second in two subjects of the same weight - one t2ll and thin; the other
short and fat - can result in differences of up to about ten per cent in
the calculated amount of the isotope present.

The potassium concentration levels plotted in Fig. 5 were obtained
using our latest method of calibration. The lines represent the findings
reported by Anderson and Langham (2) while the points are our results.
Higher wvalues found during adolescence with gradual decreasing levels
among the older age groups were noted at both Los Alamos and Landstuhl.

Unfortunately, the newer method of calibration has not yet been
applied to our cesium measurements. Fig. 6 shows the distribution of
our first one thousand German residents. The average level was 80/M/w
curies cesium-137/gm potassium.

feferences:
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=279~



‘1y8rom sSnsasa ADUSIODIIILS

UnITsa
LET 0

‘T *STd

'S8T NI LHO9IIMm
061 0.1 0OSI O0gl Ol 06
L L L
09 409
OLf H0¢
0’8 |- 40’8
06 406
0'0l - ~4 00l
o'l /\. o'l
ozl 4021
O'€l- Ho¢l
I IR BT
06l 0.1 0OSlI O€l Ol 06

AION3IDI443 %

-280-



“jySrom snsasA ADUSTIOTIII® owesﬂmmduom ‘g "3814
'S8T NI LHOI3IM
ole o6l 041 06l ogl ol 06
T T T _ T _ T | T |

Ol —0°I

02t 402

O'E | 40'€
Ob | {0+ s
oL Jog m
0’S 0'S chl
09 409 I
O
O0¢ F 40'd m
08| 40’8 nNJ
<

0’6 0’6

00l - 4001

Ol <Ol

o2l J02!

I _ 1 _ 1 _ 1 _ 1 —
ole o6l 0.l o]+ ogli ol 06

-281-



*1ydrem pue ydrey s,3109lgns snsaaa AOUSIDIIYR SurTaunco hnaszﬂmmo

'S8T NI LHOIIM 103r8ns

. (0] A o6l 041 0G1 otl 0]] 06 .
09 17 1 1 7 1°9°

0L

0’8

0’6

00l 00l

AION3IJ1d43 ONILNNOD %

o'l o'l

ozil—1 o+ 1+ 1 1 v 1 v | ™N\Ngp
Ol2 06l 041 0SlI 0Ogl Ol 06

~-282-~



‘3ySTom pue jyStay s,30algns snsJaoa Aouatoryye Surjunoo vuwmed

% 6

%0l

Yol

Y2l

S8 NI LHOI3mM 123rdns
Ole o6l 04l ol=} o¢gl Oll

WNTSS®10d

06

] _

Ol12 06l 04l oSl oel o] ]|

%6

-~ %0l

% |1

% 2l
06

AON3IJ1443 ONILNNOD %

-283-



G2

‘a3% snsaaa 1y3Tem Apoq IO Iy/w3 UT UOTFBIJUIOUGD wunIsSselo(;

SHV3IA NI 39V S,L03rdNS
06 08 02 09 05 Ov Of 02 O

—— JIVN3I4 - SOWVTV SO G.O.l
||||| 3IVN - SONVIV SO ©

|}
W 3TYW34 - THNLSANV Q
® ITYWN - THNLSANV 9

1 L | { i | I | 1
06 08 0L 09 0OS Ot 0O OZ Ol

‘g

o'l

G2

*81a

LHOIIM Agog 40 b)Y /swb NI

NOILVHLN3ONOD WNISSVLOd

-284-



NUMBER OF PEOPLE

10

— 100

80

80

70

60

50

40

30

20

AVERAGE VALUE: 80
G=25.4 %

—

30 40 50 60 70 80 90 100 10 120 130 140 150 160 170

apc cs137 /g poTASSIUM

Fig. 6.

Distribution for males and females in ppc cs 127

potassium,

-285-

o




	lsc1960_278_m.pdf
	lsc1960_279_m.pdf
	lsc1960_280_m.pdf
	lsc1960_281_m.pdf
	lsc1960_282_m.pdf
	lsc1960_283_m.pdf
	lsc1960_284_m.pdf
	lsc1960_285_m.pdf

