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'!'he a- decay of Gd
1 49 

wacS investigated by Hoff, Rasmussen, 'I'hon•pson/ 
1

/ 

a nd Rasmussen, Thompson, Ghiorsj 
21 , who got 3 , 00: 0 , 15 MeV for the energy 

o f a -particles, and 4 • 103 years (within a multipl y ing factor 3) for the a - partiaJ 
a 

half- life from X -r~ r a tio m easurements , The a im o f the present work was to 

make a more accurate measurement of the a -particle e nergy, and to determine 

the a -pa rtia l half-life by a n o ther method, 

'!'he measurements wer e carried out w ith a semiconductor a -spectrometer, 

which consisted of Si semiconductor detector, l ow noise, charge sensitive amplifier 
2 

system, and a 128- channel p ulse- height a n a lyser, ln most cases we used a 5 mm 

e ffective surface detector o f 23 keV r esolution (full width at half- maximum) f or the 

a -lines o f 'I'hC about 6 MeV, 

During the measurements the temper a ture of the detector was stabilized within 

: 0 ,15 C
0

, and the varia tion of the room tempera ture did n o t exceed :1 C
0

, The 

stability a nd linearity o f the spectrom e ter were o fte n checked by signal s of a p r e

cision mercury r e lay p ulse gener a tor, 

For calibration we used the main a -lines o f Gd
148

, Po
210 

and ThC, 

The Gd s ources were obtained by spallatio n o f Ta w ith 660 MeV protons in 

the synchr o- cyclotron o f JINR, '!'he rare earth e l e me nts were sepa r a ted from each 

other by chromatogr a phic method, After separation the Gd- fraction was electroly

tically transfered on a carefully polished Pt disk of 13 mm in diamete) 
3

/ , 

We have taken 1.3 a - spectra o f two different Gd sources, The data o f the 

sources a r e to be seen in Table I. 

N ! of Irradia tion 
sources time of Ta 

targets 

l 90 min 

2 30 min 

'!'abl e I, '!'he data of Gd sources 

Fir s t Second 
separ a tion was 
made afte r the 
end o f irradiat-
tion 

1.65 min 5 days 

85min 4 days 

3 

The first 
spectrum 
measurements 

Immedia tely a fter 
second separaticn 
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the Gd fraction. 
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In the a -spectrum of the second source 25 days after the irradiation w e hav<> 

observed a very weak a - activity o f Eu
147 

(daughter of Gd
147

) w ith 2 .8 9 MeV 

a -part.Lc1e e nergy. 

The a -partial half-life was calculated o n the basis of the fo llo wing forrrul a : 

a 

"148 

a - partial half-life, 

cumula tive cross section, 

I {)a 148 

Oa149 

T 
a148 ' 

inte nsity o f a -radiation a t the e nd o f target irra dia tio n, 

1 49 mean, that the given value b elongs to Gd 
148

, respectively to 

Gd149. 

The cumula tive c r oss s ections were 

Murin" s a nd P reo brazhe nskil" s data/ 
4

/. We 

is the mean o f results/ 5 / b.nd/ 6 / • 

calculated on the basis of Bara novskii 's, 
+ 

took 89 - 5 .4 year s for T,
14

8' which 

The obtained results a r e g iven in 'Table II. 

Rela tive energy 
o f a -pa rticles 

Energy of a -pa r -

ticle~, taking J 5 / 
3 .18 - 0 .01 Me 

for EGd148 

Table II. Res ults on Gd
149 

a -decay 

E Gd 1 49 
- 0 .948 4 .:: 0.0010 

E Gd148 

+ 
EGd 

149 
• 3 . 016- 0 . 010 MeV 

a - partial half
life T a Gd 149 • / 6 _:: 4 / 10

3 
year s 

On the basis of a -line inte nsity measueeme n ts a v u.Jue of 8 •. ~ 1. 7 days 

was obtained for half-life o f Gd
149

, whi ch is in agreeme nt w ith the value 

9 .3 _:: 0 .3 days o f / 7 / . 

From the gained a - decay ener g y o f Gd
149 

/ Gu • (3. 121 _:: 0 .010) MeVJ 

o n e can cal c ula te , with the aid of closed n-{3 - d e cay cycle, the fj -decay 

b l49 ( . ) energy o f T • See, Fig. 2 . 

The o btained results : 

QtlTb
149

- 3 .720.::o.oso MeV, if we accept 4 . 0 8 1.:: 0 .020 MeV for the a -decay 

e n ergy o f Tb
149

/ 
8

/ , and 2 .7 6 0.::0.040 MeV fo r the {:3- decay ener gy o f E u
145 i 9

/ . 

5 



T 8 ~.;,;;,.9 __ ,.... [jd1~9 

55 84 t;LJ BS 

E 
53 

1LJs r 1L1s 
u ::Jm 

82 52 83 

Fig.2 . 'lhe decay cycle of 

Tb149 ~ Sm
145 

transition. 
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