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The produet ion  of the  3 /2 -  770 keV short- l ivcd isome¡ s ta te  of 51Cr was inves t iga ted  
in the szCr(n, 2n) reaet ion a t  14.7 MeV neu t ron  energy. The measured cross section, combined 
wi th  t h a t  known for the  whole (n, 2n) proeess f rom other  expe¡  was used to determine 
the  spin-cut-off factor  af ter  deriving the  isome¡  ratio.  The halflife of the  3 /2 -  s ta te  was 
deduced as well. 

Introdnetion 

The investigation of the isomeric ratios in fast neutron reactions has 
proved to be one of the most effective methods to learn about the spin distri- 
bution properties of the high energy level densities of nuclei. Accordingly, 
there exist experimental results for almost aH known long-lived Tl/2>sec levels 
attainable in fast neutron proeesses [1]. 

However, there ate many metastable nuclear states of mueh shorter 
life-times (down to the nsec range), which can presumably be excited by fast 
neutrons and whose production rates contain the same theoretical information 
as their longer lived counterparts. Clearly, aH new experimental methods, tha t  
make possible to investigate the isomerie states with half-lives shorter than 
the mentioned range of aetivities, open new groups of nuclei for the researeh 
work [2]. 

Now we report on a simple experimental arrangement tha t  enables us 
to investigate the production and deexcitation of isomeric states excited by 
fast neutrons in the nsec range and on the results of the first measurements 
with it investigating the 52Cr(n, 2n)51Cr process. 

Experimental proeedure and results 

The isomeric state is presumed to be excited by 14.7 MeV neutrons from 
the 3H(d, n)4He reaction in the experiments. We used the recoiled alpha par- 
rieles from the neutron producing reaction to determine the zero of time and 
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measured the delayed gamma rays from the deexcitation proeess of the iso- 
meric state. 

For the detection of the alpha particles ah XP 1020 photomultiplie, 
w i t h a  thin NE 102/A foil was used. The gamma rays were detected by a 4 X 4 
cm NaI(T1) cylindrical scintillator mounted on a photomultiplier of the same 
type as before. The background from the neutron souree was decreased by lead 
shielding as shown in Fig. 1. 
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Fig. 1. Targe t  and detector assembly  

Fig. 2 shows the block diagram of the electronics. The time resolution 
of the experimental arrangement was about 2.5 nsec slightly depending on 
the energy gate of the gamma detector. 

In order to testify the suitability of the arrangement for the correet 
measurement of short-lived aetivities, we made a control measurement on 
Fe target of natural composition, which has no known isomeric state in the 
nsee range over some hundred keV [3]. The time distribution of the signals 
of the gamma detector could be well f i t ted by a Gaussian only and no exponen- 
tial tale of signifieant amplitude had to be taken into aceount. 

The Cr target was metal powder of natural composition put into a thin- 
walled truncated cone plastic container, tha t  was plaeed in the solid angle 
seen by the alpha detector. The length of the target was chosen to be about 
~u.e h~t!f of the mean free path of the 14.7 MeV neutrons. 

.The energy gate of the gamma detector was adjusted to get the 770 keV 
l~0te, peak. The unified efficieney for the .NaI(T1) and the eorrection for the 
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gamma attenuation of the target was estimated by careful measurements with 
knownradioactive isotope (137Cs, 662 keV). The energy dependence of  the effi- 
ciency was taken into account aceording to [4]. 

The number of the bombarding neutrons was determined by eounting 
the reeoiled alpha particles. 

The measured time spectra were decomposed by the method described 
by [5], assuming that  the spectra were essentially the convolution of a Gaussian 
and an exponential tale. 
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Fig. 2. Bloek diagram of the eleetronies 

The results with their estimated errors from both statisties and from other 
uneertainties conneeted with the experimental procedure are collected in 
Tab]e I. 

Table I 

The experimental results 

Target ir (mb) Tx/z (nsee) 

Cr 614-11 8.3-4-1.9 

Discussion 

In order  to find the isomerie ratio for the 52Cr(n, 2n)51Cr ro'g" reaction, 
the experimental (n, 2n) cross-seetion for 14.7 MeV was taken from [6]. 

The exeitation of the isomerie state was assumed to perform completely 
through statistical processes. The extraetion of the spin-cut-off parameter 
was made in the way deseribed in [7], [8]. For the zero spin level density para- 
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meter  a we have applied the value of [9]. The t ransmission coefficients were 

t aken  f rom [10], the neut ron  binding energies and the  nuclear level spins 
from [3]. 

The effeet of the high Q value of the S2Cr(n, 2n) react ion (Q = 12.7 MeV) 

was t aken  into aecount  by our  me thod  described in [11]. 

1.0 in agreement  with the The ext rac ted  spin-cut-off  fac tor  is a = 2.3 • 0.5 
= 2.8 value of [12]. 

The value for the ratio of  the inertia m o m e n t u m  of the nucleus �91 to 

its ¡  m o m e n t u m  OR can be ext rac ted  from the  spin-cut-off  para-  
meter :  

Op _~ 0.29 § 0.25 
OR - 0.12" 

This is in quali tat ive agreement  with the pairing model, which predicts  

Of, < OR, while the Fermi-gas model prediets �91 and (~R to be the same in the  
examined  energy region. 

The half-life of the 3- /2  770 keV state agrees well with the only o ther  

exper imenta l  value published so far, T1/2 : 7.56 ~ 0.5 nsec measured in the 
4STl/2(~t , nT) react ion [131. 

The authors are indebted to Prof. G. MARX for bis continuous encouraging, to Mr. 
D, HOI~V�93 for his helpful discussions, to Mr. Cs. PONGRŸ CZ and the technical staff of our 
|aboratory for failure]ess operating the acceler~or during the experiments. 
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