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INТRODUCTION 

During many years fundamental proЬlems of nuclear and had
ron physics have been investigated at the Laboratory of High 
Energies of the Joint Institute for Nuclear Research (LHE/JINR). 
With this aim some modern physical methods and setups have 
been developed and designed on the basis of the main accele 
rator of the LНЕ - the synchrophasotron. On the one hand, the 
existence, of intense beams of relativistic protons and light
mass heavy ions with А S 28 over а broad energy range of 
(0.3-З.б)А GeV and, on the other hand, а lot of experimental 
setups gives the LНЕ the status of one of the leading scienti
fic centers in the field of relativistic nuclear physics. The 
possiЫlities for research will Ье substantially expanded af
ter putting the new superconducting synchrotron~ Nuclotron, 
into operation. The characteristics of the beams of the LHE 
accelerator complex are shown in tаЫе 1 [1]. 

ТаЬlе 1. Relativistic nuclear Ьeams at the LНЕ accelerator complex 

Beam* 

р** 
d** 
"Не 
7 Li 
12с 

2"Mg 
"oAr 
a .. Kr 
1э1хе 

2эаu 

Intensity (particles per cycle) 

Synchrophasptron Nuclotron 
(Р max = 4. 5 GeV / c/N) (Pmax = 7 GeV/c/N) 

4·10 12 
1·101 2 
5·10 10 

2 ·10 9 

1·10 9 

2·10 7 

2·1011 
1·1011 
1·1010 
3·10 9 

1·10 11 
6·10 9 

3·10 7 

2·10 7 

1·10 7 

- 10 6 

* Some availaЬle ion Ьeams are only presented. 
** At present the operation intensities ·of р-, d-Ьeaas are limited at 

а level of 10 1 р/сус1е Ьу dosimetry service. 

<1:) Об..единеииwА ИИСТНtуТ адернwх исследоааниА Дубна, 1992 
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Recently the expert groups have formulated the reguirements 
to nuclear data in the intermediate energy region [ 2,3]. At 
present the set of nuclear data over this energy range is very 
poor and far from fullness. So, many efforts are undertaken at 
different laboratories to create the base of intermediate
energy nuclear data needed for а lot of important applications 
in science and technology. However, the LHE accelerator comp
lex has unique possiЬil ities for such investigations nowadays. 

In t his paper an attempt is made to рау attention to the 
possiЬility of using the LHE potentials to obtain different 
nuclear data at intermediate and high energies. 

НADRON AND НARD PHOTON SPECTROMETERS 

New possiЬil ities for an experimental search and study of 
new forms of nuclear mat ter are connected with the appearance 
of high-energy heavy- i on accelerators. The extreme high- dense 
and high-temperature nuclear matter states have а very short 
J ifet i me and in an evolution process they disintegrate Ьу had
ron and hard photon emission with specific characteristics. 
With some probaЬility these states are produced in nucleus
nucleus collisions in а small volume within the overlapped 
region. 

The described experimental setup has been made for а syste
matic study of the poss iЬility and conditions of strengthening 
the display of the effects of new nuclear matter form and their 
investigation [ 4 ] . In futu r e we are planning to measure the 
correlation of y/~/n/p/d/t production differential cross sec
tions in а wide region of the energy and mass of colliding 
nuclei at different angles. Our special interest is to research 
hard photon and pion production at ion energies of 100+ 
+500 MeV А including the subthreshold effects and to study 
low-energy neutron and gamma emission in central nucleus
nucleus collisions. 

This setup placed on external ion beam channel N38 of the 
Synchrophasotron consists of а tandem of the 6E-i and t-E 
spectrometers. These spectrometers arranged one after another 
along the beam direction can operate as independent setups 
with their targets Т1 and Т2 as shown in fig . 1. 

The ion beam is determined and monitored Ьу а system of 
beam counters, and its profile and position are monitored Ьу а 
multiwire proportional chamber, МWРС. Beam signals are genera
ted as а coincidence of the beam counters: 
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