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The 
24 1 

Am ( n • y l reaction leading to the s pontaneous ly fis s ioning 

24 2 Am isomer ( T ~ 0 .014 sec l w as s tudied in the neutron 

e n e r gy ra ng e 0,2 - 7 .0 MeV / 1 /. The neutrons were o b tained from the 

1 L; ( P, n ) 
1 

Be reactio n b y the irradiation of metal lithium with proton 

beam from the cyclotro n of the Ins titute o f Atomic Phys ics in B ucha r e st. 

At the 1 Be nuclei formation in the ground state w e obtained the 

ma in neutro n g roup w ith the e nergy 
0 

E • There a re a l s o o ther groups 

c o r r e s ponding to the 
1 

Be excited s tates ( 0 .43 MeV and 4.5 4 . MeV). 

B e s ides , the neutron emiss ion in the Li + p -+ n + 
3 

H e + 
4 

H e 

reactio n is possible. Thus when ma kes a few MeV, there is in the 

s pectrum some impurity of " soft" neutrons with the energy cons idera bly 

less than 

HI Am ( n 

• This impurity may dis tort the excitation functio n of the 

Y )242mt Am reaction. The 
1 Li ( p, n l reaction in the used 

energ y range ,is hardly investigated. Up to the proton energy E P ~ 9 MeV 

the y ie ld of the neutron group corres ponding to the 4 .54 MeV excited s tate 

of 
1 

Be has been established to be equal to 2 0% of the sum of 

two neutron groups: the g round state one and the firs t excited state neut­

r on g roup/ 4 / • The published data about neutron yield in the 
1 

Li (p,n 
4 

H e l 
3 

He 

reaction f 2- 4 / are somewhat contradictory. In more recent R.Bol'-

cher 's wor~4/ ( 196 3) there is a conclusion that the yield from this 

reaction makes only a small part of the main neutron group. In the work 

o f G .F . B ogdanov et al. /
2

/ ( 1957), on the contrary, there is a stateme"1t 

3 



thot the neutron yield in the 7 
Li ( p , n He ) 

8 
He reaction is close 

to that of the main group. Due to this we performed a spec ial measure-

ments of neutron energy spectra at F: P = 8 - 9.5 MeV. To obtain the 

neutron spectra, we measured the recoil proton range in nuclear emulsions. 

At calculating the spectra we took into consideration the energy 

dependence of the ( n - p l scattering reaction cross section / 
5 / • At 

E 
0 

< I MeV the used method is not reliable enough so we extrapolated 

·the curves arbitrarily to the zero ( in dotte d lines). Evidentely the average 

energy o f the main group corresponds to the proton energy ( Fig.l). The 

wdth of the peak is caused by the Li target thickness ( 0 .5 MeV), the 

struggling of the recoil proton range a nd the presence of the firs t excited 

state neutron group; the l as t one cannot b e resolved in our experiments. 

The yields of the " soft" neutrons ( E = 0 - 3 MeV l and of the neutrons n 

of the main g roup a re comparable in value. This res ult corraborates the 

conclusion made by G.F.Bogdanov et ol. /
2
/. Thus the calculation of 

the "soft" neutron impurity is important a t the development of the data 

in the neutron energy range of 5-7 MeV. Knowing the neutron spectra 
. • • 241 ( )242m! . 

shapes <:Uld the excitation function of the Am n , y Am reaction 

in the neutron energy range 0.2 - 3.0 MeV we may quantitatively estimate 

the influence of the "soft" neutro n impurity in 5 - 7 MeV range. The 

obtained result is represented on Fig.2 , where the circles represent the 

cross section values after background substracting. The increase of the 
242m r 

Am yield, shown by the dotted line, with the increase of the pro-

ton energy is caused by the "soft" neutron impurity. 

The cross section increase a t the 0.2 -1.3 MeV neutron energy is, , 

perhaps, connected with overcoming of s ome potential barrier separating 

the g r ound state from the isomeric one. The further decreas e of the cross 

section is mostly induced by the competition of the inelastic neutron 

scattering and fiss ion. 
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