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CHAPTER I 

INTRODUCTION 

Internal conversion coefficients of a nuclear y-ray transition 

are useful for the determination of angular momentum and parity 

changes of the states involved in the transition. Electron capture 

2 
ratios are useful for the determination of decay energies. This 

thesis describes an experimental determination of the conversion 

coefficient and capture ratio for the 122 keV transition in the decay 

of Re to W , and the conversion coefficient for the 137 keV 

transition in the decay of Re to Os . The conversion coeffi-

cient a „ has been previously determined, but by a different method. 

The coefficient, ot.̂ _, has been previously determined by the same 

method described in this thesis and is repeated here to check these 

3 
results. 



CHAPTER II 

THEORY 

1 pc 

The unstable Re nucleus decays by orbital electron capture 
I pc 

to one of the levels of W . Electron capture proceeds according 

to the relation 

p + e -> n + V. (1) 

The ratio of the number of electrons captured from shells higher than 

the K shell to the number captured from the K shell is called the 

electron capture ratio. The capture ratio for decay to one level of 

a daughter nucleus is usually different from that for decay to other 

levels of the same daughter nucleus. 
1 pc 1 QC 

Re also decays by beta emission to Os . 3 decay proceeds 

in this case according to the relation 

n->-p + e~ + v. (2) 

1 pc 1 pc 

If, in either case, the daughter nucleus, W or Os , is 

formed in an excited state, it will de-excite to a lower level either 

by the emission of a y-ray, or by the emission of an internal conver

sion electron. The internal conversion process is an alternative 

decay mode to y-ray emission and involves the ejection of an orbital 

electron from the atom by the nucleus. The conversion coefficient, a, 

is the ratio of the number of times a transition proceeds by internal 
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K conversion to the number of times it proceeds by y-ray emission, a 

is the internal conversion coefficient of electrons ejected from the 

K shell of the atom. The vacancy left by a converted electron will 

be filled by an electron from a higher shell, with the subsequent 

emission of an X-ray or an Auger electron. The fraction of K shell 

vacancies resulting in the emission of a K X-ray is the K fluorescent 

yield, f̂ .̂ 

Theoretical values of conversion coefficients have been tabu

lated as a function of atomic number of the nucleus, transition energy 

and type and multipolarity of the transition. The multipolarity is 

related to the spin and parity changes by selection rules dependent 

upon L, the angular momentum of the radiated field. The possible 

values of L, which are integral, are given by 

AJ = |j. - Ĵ l ^ L ̂  J. + J^ (3) 
'if if 

with J. and J being the spins of the initial and final states, respec

tively. If the parity change, TT , is expressed as the product of ini

tial and final parities, the radiated polarities are electric or mag

netic multipoles of order L, denoted EL or ML, respectively, and det

ermined by the following selection rule: 

L even odd 
TT 

•1 ML EL 

1 EL ML 

The conversion coefficients are tabulated for pure multipole transi

tions, but the transitions are actually mixtures of multipolarities 



corresponding to the allowed values of L. Fortunately, all but the 

lowest order can nearly always be neglected. 



CHAPTER III 

THE NATURE OF THE EXPERIMENT 

Conversion Coefficients 

Conversion coefficients can be determined conveniently by coin

cidence spectroscopy for transitions to the ground state or to an 

excited state of a nucleus when the transition under study is not in 

competition with another transition fed by the same event. The ratio 

of the intensity of K shell X-rays to y-rays in coincidence with the 

event preceding the transition in question can be used to determine 

the K conversion coefficient for a y-ray transition. Radiation res

ulting from vacancies in the higher atomic shells is of such low 

energy that it is less convenient to detect than the K X-rays. 

A level in a nucleus, in general, can be reached by one or 

more of three possible processes: 3 decay, electron capture, or an 

electromagnetic transition in the daughter nucleus. Determination 

of the y-ray conversion coefficients by observation of coincidences 

involving radiation associated with these processes requires the 

detection of, respectively, electrons, K X-rays, or in the third case, 

either y-rays or K X-rays. 
1 pc n 

The presently accepted decay scheme of Re is shown in Fig. 1. 

From the branching ratios it is evident that if 3 particles are not 

detected, the majority of events in coincidence with K X-rays will 

arise from the 122 keV transitions, so that a K X-ray coincidence 
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measurement should serve to determine ot _. 

The only electromagnetic radiation in coincidence with the 631 

keV y-ray arises from the 137 keV transition, so that measurements 

of the electromagnetic spectrum coincident with the 631 keV y-ray 
J/ 

will yield data from which a, 07 ^^^ t)e determined. Note that only 

in the absence of the 122 keV transition could the K X-ray from the 

K 
conversion of the 631 keV X-ray be used to determine a,„„ since the 

•̂  137 
186 1ftfi 

K X-rays of Os are not separable from those of W with the 

equipment used in this experiment. 

Values for the desired conversion coefficients can be obtained 

by various combinations of single and coincident counting rates of 

the detectors used in this experiment to observe electromagnetic rad-
186 

iation from a source containing Re . The source, equipment, and 

techniques used are described in the next chapter. 

The following discussion describes how the desired quantities 

186 
can be obtained from the counting rates. For a Re source of decay 

rate, n, the counting rate of K X-rays arising in the capture process 

to the 122 keV level which are detected in detector A is 

k . ̂  = nae. ,.—z f^ (4) 
Al AK 1 + e K 

a 

where the subscript, 1, in k refers to the capture process and 
Al 

a = fraction of decays by route a, 

1 ftfi 
f^ = fluorescent yield for W , 

= K electron captures per total electron capture. 
1 + e 

a 
where e is the capture ratio for route a, 

e = efficiency of detector A for K X-rays. 
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The fraction of k̂ ^ from detector A in coincidence with K X-rays from 

detector B which are from the 122 keV transition is 

^A1-^B2 "122 ^ ,,, 
^Al -^BKl.a^^/K' (̂> 

where the subscript, 2, in kg refers to the electromagnetic transi

tion and 

K 
^̂ 122 

rj——— = fraction of K internal conversions per 122 
122 

transition. 

Therefore, the rate of such coincidences is 

K 
1 "122 

Â1-'̂ B2 = " ^ ^ A A 1 t B ̂ BK 1 4- a,,A- ^̂ ^ 
a 122 

Similarly, k may be detected in B and k in A, the rate of such 

coincidences being 

K 
1 ^122 

^Bl"^A2 " ""^^B/K 1 + ê '̂ AK 1 + o.^^^^r ^^^ 

The total rate of K X-ray coincidences observed will therefore be 

K 
2 1 "^122 

n, , 1 r̂  - 2nae.,,e_,,,f,,— . (8) 
kl-k2 AK BK K 1 + e 1 + a,^^ 

a 122 

The fraction of k coincident with 122 keV y-rays in the other 

detector is 



•̂ Al ' " ^ ^ * "122 * 

where 

r:—: = fraction of 122 keV transitions which produce 
^ " °̂ 122 

y-rays, instead of internal conversions. 

Since, as will be explained in the next chapter, channel A will not 

admit anything but K X-rays during a K X-ray coincidence experiment, 

k„ -122 coincidences are not possible, and it is appropriate to 

simplify notation hereafter by referring to the observed counting 

rate for k.^-122 as n^ ,__, and for n, ̂  , _ as n . The rate of 
Al K-lzz KL—KZ Is.-N 

K-122 coincidences i s 

V l 2 2 = ^^^AK^B122^K 1 I z 1 + \ , ' ^^°^ 
a 122 

The ratio of K-K coincidences to K-122 coincidences then is 

^i^I^= 2!5ii-f^a^„. (11) 
V l 2 2 ^122 ̂  ̂ 22 

^BK K 
Thus, if the quantity, f̂̂ , can be specified, a value for o.^^^ 

^B122 ^ ^ 
can be determined. The coefficient a g„ can be determined similarly 

from coincident rates of the 631 keV y-ray in branch g and the K 

X-rays and y-rays in the 137 keV transition. These equations are 

"631-137 '^^^®A631®B137 1 + â ĝ̂  1 + a^^^ 
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K 
°'l37 1 

^31-K = " g ^ ^ 6 3 1 ^ B K l . . , A l . a , , , ^^'^ 
lO/ Dol 

"631-K _!BK ^ K , , 
n ^ i "̂ K̂ iq?' (!'+) 
631-137 B137 ^'^' 

where j is the branching ratio for 631 keV transitions from the 768 

keV level of Os 

The total conversion coefficient, a , can be found by taking 

the ratio of the 631-137 y-ray coincidences to the 631 y-ray intensi

ties as indicated: 

"631 = "gĴ A631 1 A,,, '"^ 
631 

"531-137 = "gĴ A631 1 t V , °B137 1 A,,, ^"^ 
bol lo / 

"631-137 . 1 ,,,̂  
"631 " B137 1ta^3^ 

Capture Ratio 

The capture ratio for the decay to the 122 keV level of tungs

ten can be determined from the K-122 coincidence rate and the 122 

singles rate: 

V l 2 2 = "^^AK^B122^K l l e 1 +\,,, ^̂ ^̂  
a 122 

"122 = " ^ ^ B 1 2 2 ^ T ^ ^ ^"^ 
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n K-122 

n 
= e.„f 

122 AK K 1 + e 
(20) 

Since the detectors used in this experiment were incapable of 

resolving the 122 and 137 keV lines, a value for the ratio of the 

intensities of the two was used in the determination of n _• '^^^ 

ratio was obtained with lithium drifted germanium detectors by Dr. 

Henry C. Thomas of this institution. The work was performed at Los 

Alamos Scientific Laboratory. 
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CHAPTER IV 

EXPERIMENTAL TECHNIQUE 

Preparation of Source 

T Q C T O O 

A solution of Re containing approximately 30% Re as an 

impurity was obtained on March 14, 1967 from the Oak Ridge National 

Laboratory. No other impurities were evident. The half-lives of 
186 188 

Re and Re are 90 and 17 hours, respectively. The first data 

taken which are presented in thesis were obtained on March 30, 1967 

188 1flfi 

SO that the Re activity was essentially zero. A solution of Re 

was deposited on a thin Mylar film which was cemented across a one-

half inch diameter hole in an aluminum plate which could be placed 

in a slotted plexiglass source holder positioned between the two 

detectors. 

Description of Equipment 

A schematic diagram of the apparatus is shown in Fig. 2. The 

detectors each consisted of a cylindrical Harshaw 6D8 Nal(Tl) crystal 

1.5 inches in diameter and 2.0 inches long coupled to a Du Mont 6292 

photomultiplier. In channel A pulses from the detector were fed to 

a Hamner N-361 preamplifier and a N-308 double delay line amplifier 

and were amplitude analyzed by a Hamner N-328 single channel pulse 

height analyzer. The pulses in channel A were then passed through 

an AD-YU type 2011 continuously variable passive delay line before 

12 
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Fig. 2.—Block diagram of apparatus 
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entering channel A of the coincidence circuit. In channel B a Hamner 

N-381 preamplifier and N-380 double delay line amplifier were used 

with aHamner N-685 single channel pulse height analyzer (PHA). The 

channel B PHA was set to trigger on all amplifier pulses, and its 

output pulses were not delayed before entering the coincidence cir

cuit. The coincidence circuit used was designed and constructed at 

this institution by Dr. David A. Howe. The multichannel analyzer 

was a Radiation Instrument Development Laboratory Model 34-12B. 

Channel A of the above system was used to detect radiation in 

a particular energy range, whereas channel B was used to detect a 

wide spectrum. The part of the spectrum in channel B which was co

incident with the spectral line registered in channel A was recorded 

by the multichannel analyzer. Two events were taken to be coincident 

if the time interval between their occurrence was less than the re

solving time, T, of the coincidence circuit. Even though successive 

events in nuclear decay are separated by intermediate states, the 

half-lives of these states are generally small enough that the events 

are effectively coincident. The coincidence spectrum must be cor

rected for random coincidences between uncorrelated events. 

Correction for Random Coincidences 

A coincidence spectrum can be corrected for random coincidences 

either by calculating the random coincidence spectrum or by measuring 

it. Both procedures are subject to certain pitfalls. Before discus

sion of these procedures, a brief description of the coincidence sys

tem is in order. 

An event in the source which is registered in the detector in 
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one channel results in an amplifier pulse being sent to the PHA which 

sends a trigger pulse to the coincidence circuit. Unfortunately, 

since the pulses analyzed are not step functions, the PHA does not 

trigger at the same relative time for pulses of different amplitudes 

resulting in some time jitter in the pulses arriving at the coinci

dence circuit. One channel of the coincidence circuit is triggered 

for a time T. An event in the other channel will likewise trigger 

the other channel for a time T. If the "on" times of the two channels 

overlap, the coincidence circuit sends a gating pulse of fixed width 

to turn on the multichannel analyzer for the duration of the gating 

pulse. Specifically, each input terminal on the coincidence circuit 

is connected to a delay and pulse shaper consisting of two monostable 

multivibrators connected in series. The pulse shaper in each channel 

is connected to an AND logic circuit, whose output feeds another de

lay and pulse shaper. The multichannel analyzer has an internal 4 

\isec delay line in the signal path, as opposed to the gating pulse 

path, which serves to allow 2 ysec for the external PHA and coinci

dence circuit to function, and 2 ysec for the internal discriminator 

circuits to function. 

The number N (E) of random coincidence outputs from the AND 
AIJ 

5 
circuit in a time T can be calculated from the relation 

N^g(E) = [2T(N^ - N^B)]C(N3(E) - N^g(E))/T] (21) 

T T 
where N is the total number of true coincidences, N^g(E) is the 

number of true coincidences as a function of the energy of the event 

file:///isec
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in channel B and N^ and Ng(E) are the number of counts in channel A 

and in channel B as a function of energy, respectively. Here the 

units of 2T are time per pulse. However, the calculated value of 

R 
^AB^^^ will correspond to the randoms in the accumulated spectrum 

only if the multichannel analyzer is gated on during all of the amp

lifier pulses in channel B which correspond to the gating pulses. 

This presents a problem because the jitter in the gating pulse is 

just the jitter in the PHA for true coincidences, but it is the PHA 

jitter plus T for random coincidences, thus making it possible to 

accumulate all of the true coincidences but only an unknown fraction 

of the randoms. This increased jitter results from the fact that the 

AND gate is not on until pulses from both channels are applied to 

the input of the AND gate at the same time. This overlap can occur 

for random coincidences at any time during the pulse in channel B of 

the coincidence circuit, which is of length x. The gating pulse must 

therefore be as long as the PHA jitter plus x plus the amplifier 

pulse width in order for the gating pulse to overlap the delayed amp

lifier pulse in the multichannel (see Fig. 3). Assuming jitter small 

compared with x, the trailing edge of the coincidence gate should 

be 2 ysec past the amplifier pulse in the spectral channel when 

the spectral channel is triggering the AND gate by itself, the coin

cidence channel being turned off. Furthermore, the distance from 

the leading edge of the amplified pulse to the leading edge of the 

gating pulse under these conditions should be no greater than 2 ysec 

minus x. If it is not desired to calculate randoms, the gating pulse 

need only be as wide as the PHA jitter plus the amplifier pulse width 
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to accomodate the true coincidences. The expression for N^ (E) can 

usually be written 

N^g(E) = 2TN^Ng(E)/T (22) 

to a good approximation. 

At this point the decay of the source has not been considered, 

and the expressions developed so far are not valid for a source which 

decays appreciably during the time T. If lower case letters are used 

to denote counting rates, and the subscript zero to indicate initial 

values, then for a decaying source, 

n^g(E) = 2xn^ng(E) (23) 

4^^) = ̂ AB^^^C^''''^^ (24) 

= 2xno^n^3(E)/JV2^^dt. (25) 

The subscript c indicates coincidence; k is the source decay constant. 

To find n-„(E) a singles run must be made after the coincidence run: 

^B^^^s = ̂ B^^^s^r^""'^^ (26) 

where the subscript s refers to the singles run and Tso and Tco refer 

to the times that the singles and coincidence runs were started, 

respectively. Solving for N (E), we have 

MR (^\ o ^B^^^s .k(Tso - Tco)rTc -2kt ,̂ px 
\ B ( ^ ^ = 2^"oArTs -kt,/ Jo ^ ^̂ - ^^^^ 

Jo ̂  *̂ 
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Measurement of randoms is accomplished by inserting enough 

delay in channel A to prevent true coincidences at the AND gate. The 

dead time of the delay and pulse shapers ahead of the AND gate is the 

time constant of the first or second multivibrator, whichever is 

longer. If the time constant of the delay multivibrator in channel 

A is increased to measure randoms, the dead time of that channel may 

increase and too few randoms will be recorded. Use of a passive 

delay line avoids this difficulty. The accumulation time for random 

subtraction must be corrected for decay of the source. If the ran

doms over two periods of accumulation are to be equal, then 

rTl 2 -2kt,^ /•T3 2 -2kt^^ ,^^, 
Jo "OB^ ^^ = JT2%B « d̂ - (29) 

Solving for T3 - T2, the length of the second interval becomes 

T3 - T2 = ~log(e"2^^^ + e"2̂ '̂ 2 _ i) _ T2. (30) 

Inasmuch as randoms decay twice as fast as trues, the randoms should 

be subtracted before the trues are added, thereby increasing the num

ber of trues accumulated for a given total addition and subtraction 

time. Note that measured randoms correspond to Eq. (22) rather than 

the more exact expression of Eq. (21). 

Calculation of Detector Efficiencies 

Assuming exponential decay of radiation in the detector crystal, 

. 6,7 
the efficiency of the detector crystal is 

-1 r 

e(E) = ^ 
^^^ h t t 

1 - exp(-m(E)—^)(sin 0)exp(-Lq/cos 0)de 
cos 6 
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-1 r 

1 
^ 2 

tan , 
h 

1 - exp(-m(E)(-y^ - _A-^)(sin e)exp(-Lq/cos e)de (31) 
_l p sin e cos 9 

tan -
h + t 

where 

m(E) = linear absorbtion coefficient of Nal(Tl) 

r = crystal radius 

h = source distance on axis of crystal 

t = crystal thickness 

L = absorption coefficient of aluminum 

q = thickness of aluminum can encasing crystal. 

Since exponential decay is only an approximation, the crystal 

efficiency cannot be calculated exactly, and the degree of approxima-
g 

tion is uncertain. Some rather complicated Monte Carlo techniques 

have been developed to overcome this problem, but were not considered 

9 
worthwhile for this experiment. Coincidence methods of determining 

detector efficiency experimentally are not usable with the transi-

tions being studied m Re 

Determination of Resolving Time 

In fast coincidence circuits, the size and shape of the pulses 

fed to the AND gate is determined by the energy of the photon being 

detected and resolving time curves of coincidence rate vs. relative 

delay in the two channels are necessary to determine the effective 

resolving time for each transition studied. However, in slow coin

cidence circuits of the type used in this experiment, where the coin-
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cidence pulse is a digital pulse isolated by two digital stages from 

any analog pulse characterized by the detected photon, the resolving 

time is more accurately determined by sending the same signal to both 

channels and varying the delay in one channel. Of course, it is 

necessary even with slow coincidence circuits to plot a resolving time 

curve for each coincidence experiment so that the relative delay 

between channels can be set to the center of the flat portion of the 

curve. The sloping edges of the curve are due to the PHA jitter, 

which is different for different transitions. 

Determination of Optimum Source Strength 

The fact that true coincidences are proportional to source 

intensity, and random coincidences are proportional to the square of 

source intensity suggests that there might be an optimum source 

strength for minimizing uncertainty in the results of a coincidence 

measurement. The counting rates in terms of the source strength are 

n\(E) = n[ab(E)]e2 = c[ab(E)]e (32) 
ab 

n^^(E) = ([ab] + S)n2xe2n(E) (33) 
ab 

where a and b are transition intensities relative to n, the decay 

rate; [ab(E)] is the coincidence rate as a function of energy; [ab] 

is the total coincidence rate; c is the detector counting rate; S is 

any non-coincident transition in the coincidence window; n .(E) and 

n , (E) are true and random coincidence counting rates; and the detec-
ab 

tor efficiencies are assumed to be the same for both detectors and 

for all radiation. The 631 keV coincidence is very weak and requires 
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long accumulation times, and therefore is more difficult to obtain low 

uncertainty with than the 122 keV transition. Fortunately, for the 

631 keV transition S is small and can be neglected. Neglecting the 

effects of spectral shape, we have 

4. n 

n = e n/Cab(E)]dE = ceCab] (34) 

"ab ^ ® n2xCab]/n(E)dE = c22x[ab]. (35) 

The fractional uncertainty in n* is 

u = 
n*. + 2n^^ 
ab ab 
/ t x2„ 

(36) 

for measured randoms, and 

u = 

t ^ r 
l"ab ̂  "ab 

1_ 
2 

< . ^ ' ^ 

(37) 

for calculated randoms, since the uncertainty in x and the counting 

rates is small. T is the accumulation time. If R is given by 

n 

n 

ab_ 
t ' 
ab 

then for measured randoms subtracted from the data, the fractional 

uncertainty is 



23 

Since R i s 2xc/e, 

1̂  

u = {^^f (38) 

1_ 

/ l + 2R 12 . ^, 
^ = iT^[ibT7 (39) 

1 , 1 4 x , r / . ^^ 
K::^ + TT-)^ ( 40 ) \T[ab] ce e 

This relation implies that there is no optimum source strength in 

the sense being considered, but there is a source strength beyond 

which very little improvement in u occurs, which is independent of 

the relative strength of the transition. It was calculated that for 

this experiment the corresponding counting rate was beyond the max

imum permissible counting rate of the detectors. 



CHAPTER V 

ANALYSIS OF DATA 

Determination of Capture Ratio 

The capture ratio for the decay to the 122 keV level of W"""̂ ^ 

given by Eq. 20 is 

e f 
_ AK K 

•*122 

^K-122 ^^^ determined from the coincidence spectrum shown in Fig. 4. 

The insert in the figure shows the resolving time curve which is the 

coincidence count for a fixed time as a function of the delay time 

in ysec of channel A with respect to channel B. The delay time, D, 

and X, the resolving time chosen for the experiment are given in the 

insert, both in ysec. The source distance for all data accumulated 

is 3.0 cm, except for the data of Fig. 10. That portion of the K X-

ray spectrum which passes through the window of the single channel 

analyzer is shown as heavy dots in Fig. 5. Since the singles spec- , 

trum used (Fig. 6) to determine N was taken at a later time, and 

does not resolve the 122 kev radiation, only N' was determined 

directly, where the prime refers to the fact that correction for the 

difference in times is needed. N is given in terms of N|22+137 

by 

24 
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•Tl -kt 
N ^O-i-!! _ ! l 2 2 _ 
^̂ ^ ' Ule-^'at "122 . 137""2 . 137- <'*2) 

T2 

In terms of the ratio of 122 to 137 keV y-rays emitted, the fraction 

of 122 keV Y-r̂ ays detected in the experiment is 

" l " 1 - (U3) 
^122 + 137 "l37^B137 

^122^6122 

The errors in the two efficiencies are very strongly correlated, so 

there is negligible uncertainty in their ratio. 

Determination of Conversion Coefficients 

The coefficient a „ is given by 

N 631 , ., , . 

N_^- was determined from the count in the 631 keV window shown in 
631 

Fig, 7. The window contains 631 keV y-^ays, background, noncoinci-

dent bremsstrahlung, and bremsstrahlung coincident with the 137 keV 

transition which results from 3 decay directly to the 137 keV level. 

Fig. 7 illustrates the limits of the window, not the actual count. 

The count was taken with a scaler during the coincidence run. From 

Fig. 7 it was estimated that 28% of the total intensity was due to 

631 keV Y-î ays. To learn how much of the continuum under the 631 

keV Y-ray to attribute to coincident bremsstrahlung, the coincidence 

run of Fig. 8 was made with a window set on the 137 keV y-ray. From 
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these data it was estimated that there was 73% as much coincident 

bremsstrahlung in the window as 631 keV y-ray. The coincident brems

strahlung was included in N__,. 
631 

^631-137 ̂ ^^ determined from the coincidence spectrum of Fig. 

9. The shape of the 137 keV line in the coincidence spectrum was 

compared with that of the singles spectrum of Fig. 6 in order to es

timate the bremsstrahlung under the 137 keV line, and thus the true 

size of the line. 

Since the parity change is 1, and AL is 2 for the 137 keV tran

sition, the transition is an E2 transition. Using logarithmic inter

polation in the tables by Rose, the theoretical value for contribu

tions to aĵ g„ from siibshells up to H was obtained. 

The coefficient a^„„ is given by 

K ^631-K ®B137 ,,.^v 
"137"" N r~ f~* ^^^^ 

-^'^' ^631-137 ®BK^K 

K 
The uncertainty in â „̂ is low because of the assumption of a strong 

correlation between the errors in the two counting rates. 

K 
Th e coefficient â „« is given by 

N e 
K K-K B122 ,,-. 
"122 " N 2e f • ^^^^ 
-̂ ^̂  '̂ K-122 ̂ ^BK^K 

The ratio of 768 to 631 keV y-rays emitted was determined from 

the spectrum of Fig. 10. The source distance for this one spectrum 

was in excess of one foot. 

The data and results obtained in this experiment are listed in 

the table below. 
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DATA 

Calculated Detector Efficiencies: 

AK BK *'B122 B137 

0.0666 ± .003 0.0666 ± .003 0.0619 ± .003 0.0604 + .003 

Fluorescent Yields (f^): 
K 

186 
Os 

0.9535 

186 
W 

0.9485 

Ratio of y-Rays: 

"I22/''I37 

0.0668 ± .0013 

Number of Counts in Spectral Lines: 

"l22 

8.59 X 105 

N 
K-122 

22689 

N 631-K 

490 ± 100 

"631 

1.05 X 10^ 

N 
K-K 

31024 

N 
631-137 

960 ± 150 

RESULTS 

e 

a 

a 

122 
K 
122 
K 
137 

a 137 

"768̂ ^̂ 631 

This Experiment 

1.4 ± .3 

0.67 + .01 

0.49 ± .1 

5.6 + 2.5 

1.0 ± .3 

L. Maly, et al. 

0.53 + .05 

0.44 + .02 

M. E. Rose 

0.95 ± .15 

0.55 

0.39 

1.32 
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1/ 

The value obtained for a is higher than the theoretical 
122 

value, whereas the value obtained by previous workers was lower than 

the theoretical value. The values obtained for OL^^^ and n^.„/n^^, 
lo / 7bo Dol 

agree within experimental error with the results obtained by previous 

investigators. The value for a is much higher than the theoreti

cal value, and, because of the uncertainties inherent in the present 

measurement, is considered to be of no value. The highest value for 

e^^^ obtainable from previous estimates of the decay energy in the 

electron capture to the 122 keV level of tungsten is 0.18, which 
2 4 

makes the value obtained in this experiment seem doubtful. ' 
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