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Fragmentation of 28Si on C target at 650 A MeV

ABSTRACT

The fragmentation reaction of medium and high energy heavy ions colliding with
different target nuclei is an important means to study the nuclear reaction mechanism, and
is also of great significance to nuclear physics, astrophysics, radiation biology and radiation
protection. In recent years, the experimental research on nuclear reaction fragmentation
mainly focuses on the measurement of reaction cross section, which can be used to extract
the nuclear charge radius of projectile nucleus. Therefore, it is extremely necessary to study
the fragmentation of medium and high energy heavy ion nuclei.

In this experiment, CR-39 track detector was used to study that fragmentation
reaction of C target induced by ion beam with a maximum energy of 650 A MeV
28Sj. Through data processing and analysis, the experimental results of cross
sections are obtained. The emission angle, transverse momentum and source
temperature of different projectile fragments are also studied.

The results show that the experimental values of total charge changing cross
sections agree well with the predicted values by the Bradt-Peters semi-empirical
formula within the experimental uncertainty, and are independent of the beam

energy. The V(Z;) values of partial cross sections (5<Z<13) are distributed at the
top and bottom of V(Z;)=1 at intervals, and have an obvious odd-even effect.
The relation of the charge loss AZ are in agreement with the theoretical model

of Cummings, Nilsen et al, and show a decreasing tendency with the increase of

AZ . It is found that the distribution width of projectile fragments is greater than

that of the scattering angle of projectile. The average emission angle and the
average transverse momentum and the corresponding distribution width of
different projectile fragments decrease with the increase of the charge number Z.
The cumulative quantity of the square transverse momentum of the projectile
fragments conform to the single Rayleigh distribution. The corresponding emission
source temperature is obtained by calculating the fitting parameters, which

decreases with the increase of the charge number Z.



Keywords: fragmentation reaction; cross section; angular distribution; transverse

momentum
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503 379+9 [52]
467 367.6+16.7 [33]
CH2 5000 7574168 [54]
1000 694 +70 [54]
1000 1065140 [55]
800 770499 [56]
788 761424 [30]
624 818.374+157.96 [57]
Al 14500 1620.0+25.0 [51]
3000 1533+133 [54]
1000 1397+138 [54]
453 1637.7423.0 [33]
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