
There are over 300 di�erent natural isotopes in nature on Earth. In addition, over 3000 radioa
tive

isotopes 
an be man-made using parti
le a

elerators and nu
lear rea
tors. All these isotopes are

the subje
t of the nu
lear physi
s resear
h. The purpose of these studies is to learn about the laws

governing intera
tions of protons and neutrons. Even though sin
e the dis
overy of the radioa
tivity

in 1911 more than 100 years have passed, many se
rets are still hidden in atomi
 nu
lei.

Some of the thousands of known isotopes 
reate parti
ularly favourable 
onditions to 
he
k and

extend spe
i�
 aspe
ts of our knowledge of the stru
ture of nu
lear matter. Most of the existing heavy

atomi
 nu
lei 
ontain signi�
antly more neutrons than protons. In the proje
t des
ribed here, we

will deal with unusual nu
lei whi
h 
ontain similar numbers of nu
leons of both types. Parti
ularly

favourable 
onditions o

ur in su
h systems for the observation of spe
ial intera
tions between protons

and neutrons whi
h are not visible in other areas of the 
hart of nu
lides.

Among the tested nu
lei there will be nu
lides with proton and neutron numbers neutrons near 28 or

50. These numbers in nu
lear physi
s belong to the so-
alled magi
 numbers. Atomi
 nu
lei 
ontaining

magi
 numbers of nu
lides (separately 
ounting protons and neutrons) are parti
ularly strongly bound.

Neighbouring nu
lei (
ontaining similar numbers of nu
lides) 
an be des
ribed as systems 
onsisting

of magi
 
ore and several additional nu
leons. Comparison of properties of su
h nu
lei established in

experiments with theoreti
al predi
tions allows for a very pre
ise veri�
ation of model assumptions

� information about fundamental pro
esses o

urring in matter 
an be obtained. The 
ore nu
leus


ontaining exa
tly 50 neutrons and 50 neutrons is 
alled

100
Sn (tin 100). This is the heaviest existing

doubly magi
 nu
leus 
ontaining equal numbers of protons and neutrons.

In the experiments, sele
ted atomi
 nu
lei will be a

elerated to velo
ities of about 10% of speed

of light. Su
h proje
tiles will hit espe
ially prepared thin layers of material, 
alled targets. New nu
lei

will be 
reated as a result of the intera
tion of the proje
tile with the target. They will be highly

ex
ited (will have ex
ess energy) and they will gradually 
hange their ex
itation state, until they rea
h

the state of the minimal energy (the ground state). Ele
tromagneti
 radiation of high energy (gamma

rays) will be emitted as result of this deex
itation. The measurements of the emitted radiation will

make it possible to study properties of the nu
lei.

We will use 
omplex systems of dete
tors to register the γ radiation. So-
alled germanium dete
tors

will give most pre
ise information on the properties of the registered gamma quanta. Dete
tors of


harged parti
les and neutrons will be used to sele
t exoti
, but most interesting produ
ts of the

rea
tions.

The properties of the studied states will lead to a better understanding of pro
esses for 
reating

heavy elements in stars under the so-
alled rp pro
ess and will help to explain the amount (abundan
e)

of various elements found in nature.

We will analyse data 
olle
ted during the experiments performed in leading European laboratories:

the GANIL laboratory in Caen, Fran
e and the LNL laboratory in Legnaro, Italy. In addition, or

rather � �rst of all, the most modern European system of neutron dete
tors will be installed and used

in the Heavy Ion Laboratory in Warsaw.

Reg. No: 2020/39/D/ST2/00466; Principal Investigator:  dr inż. Grzegorz Maria Jaworski


