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Introduction 

The isotope
2

~ 1 
Fm was first prepared in 1957/ 1 / by the bombardment 

of 
24

P rr with helium ions in the energy range of 20- 40 MeV. 

It was found that 
251 

Fm decays by electron capture and by 6,89MeV 

alpha- particle emission. The observed half-life was 7 hours and the ratio 

of electron capture to alpha decay of about 100. 

The mass anomaly 
2

/ indicating the subshell of 152 neutrons makes 

the total transition energ~ especially interesting. 

It can be expected that the ground state of 261 Fm is characterized 

by the Nilsson quantum number 9/ 2-/ 734/ like that of 24P If / 31 , whilst 

the daughter product 247 II 
248 Pu I 4/ 

• 246 I 4/ by 7/ 2+/ 624/ as ass1gned to rm and 

The main group of alpha- particles would then populate the excited 

state of 
247 

II and the alpha gamma coincidences could gi_ve the total 

transition energy. 

The 
2

~2 Fm isotope was first identified by Friedman and co- workerJ sf, 
then investigated by Amiel and co- workers/ 1/ • The half-life was measu

red to be 22,7 hours/ sf and 30 hours/ 1/ and the energy 7,04 and 7.05, 

respectively. 

Experiment 

The fermium isotopes were produced by the reaction 238 tr ( 18 C, xn) Fm 

The thick target of U 3 0 8 deposited onto a water .cooled copper support 

was irradiated during 10 hours with 18 0 ions of the JINR cyclotron, 
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The beam enerJy of a 100 MeV was chosen according to the results 

of Dubna group 6 / , and the current was of a few microamps. 

The desired fermium fraction was extracted from the irradiated active 

layer of uranium oxide by using conventional radiochemical methods: the 

fluoride cycle and chromatografic separation. The final electroplating from 

organic fase assured small thickness of the source, The alpha spectrum 

was measured with a surface- barrier solid- state detector of the energy 

resolution 18 KeJ 7 / and the coincidence alpha-gamma spectrum was 

studied by using multichannel analyser tensor/ 
8

/ in 64x64 channel system, 

In that case a bigger alpha detector ( 2cm
2

) was used with a poorer 

resolution ( 35 Kev) and a r~ T ( 11 l crystal, To avoid spurious counts a 

threshould of 100 KeV was set in gamma channel. 

The time resolution of the coincidence system was 300 ns, There 

were three runs each of 3 hours devided by indispensable energy calib

ration of alpha and gamma axes, 

Results 

Fig. 1 displays the results of the first run, The peak of t)'le regis

tered events (dotted line) coincide with the position of the 
2
c

1 
Fm alpha 

simple spectrum peak registered before and after the run . . 
On the other hand, the summing of the counts on gamma axis gives 

the energy of gamma rays de- exciting the level populated by the main 

alpha group. It is of ( 410:!: 10) KeV, The number of counts in the three 

runs follows the decay curve of the 7 hours 
261 

Fm isotope, The analysis 

of the simple alpha spectrum from separate irradiation ( measured in one 

hour time intervals) allowed to deduce some additional informations, The 

half-life of 2 ~ 2 Fm wa:s estimated to be 23,0~~·.~ hours, Fig, 2 shows the 

spectrum summed over the 
1 

whole detection period, 

There are four distinct peaks belonging to 
2~2 Fm 1 

2 ~ 8 Fm , 2~ 1 Fm and 
2c1 F~ , and some unresolved low intensity maxima, 

~I 
The energy of Fm was determined to be 6,83 MeV. The ratio of 

intensities of the two observed alpha groups of 
2a2 Fm was estimated taking 
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2U 
as a standard the Fm line and that of Thr '. 'The main alpha group abun-

dance is approximately 85% whereas a second group is about 15% 

abundance has an energy 41 KeV lower. 

Discussion 

From the pres~nt investigation of the alpha- gamma coincidence the 

ground state to ground state transition energy of 
251 

Fm .. 
247 

('f has been 

estimated, 'raking into account the re-determined energy of the main alpha

group 6;83 MeV it is 7,24 MeV, 

Fig, 3 shows the ground state energy difference, E 6. of the Fm 

and ('f isotopes in the Fm neutron number interval 150-156, 

'The new point grows the evidence stronger for the sharp and al

most F 11 linear diminishing from N • 150 to N = 152. 

It can be seen that the measurements for 253 
Fm are desirable for 

final determination of the F /).. curve shape in the minimum region. 
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ALPHA ENERGY 
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