
– 6 –

Momentum Distributions of
47

Ca and
55

Ti Produced in 1n Knockout ♦
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Knockout reactions at relativistic energies are a tool to
study exotic nuclei. Using this reaction inclusive cross sec-
tions and momentum distributions can be determined. By
measuring γ-ray transitions in coincidence also single par-
ticle occupancies can be deduced [1]. One of the main
topics of theoretical and experimental investigations is the
evolution of the structure of neutron rich nuclei. The shell
structure is expected to change locally due to the residual
interaction between valence orbitals. In the region around
54Ca a new shell closure at N=34 is predicted [2].
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Fig. 1: Left panel: 56Ti reduced momentum distribution. The red
line (dashed) is a gaussian fit with FWHM = 130MeV/c.
Right panel: Total photopeak efficiency of the Miniball array,
measured with 56,60Co and 152Eu sources

We have performed a knockout experiment on 48Ca and
56Ti at the SIS-FRS facility at GSI. The secondary 56Ti
beam was produced by fragmentation af a 500 AMeV 86Kr
beam on a 9Be target. The first two dipole stages of the
FRS were used to identify the projectiles at the mid fo-
cus where the knockout target (9Be, 1720 mg/cm2) was lo-
cated. For the detection of γ-rays emitted from excited re-
action products, the Miniball spectrometer [3] was used.
The second half of the FRS provided the identification of
the residual nuclei and the measurement of the momentum
transfer in the reaction [4,5].

Figure 1 shoows the experimental momentum distribu-
tion for primary 56Ti beam (∆p

p
= 0,27%, left panel) and

the photopeak efficiency of the Miniball setup measured
with 56,60Co and 152Eu sources (right panel).

p [MeV/c]
41000 41200 41400 41600 41800 42000 42200

 [
m

b
ar

n
/4

0 
M

eV
/c

]
σ

0

1

2

3

4

5

6

7

8

Ca47momentum distribution 

p [MeV/c]
41000 41200 41400 41600 41800 42000 42200

 [
m

b
ar

n
/8

0 
M

eV
/c

]
σ

0

1

2

3

4

5

=565,586 keV)γCa, exclusive (E47momentum distribution 

p [MeV/c]
48000 48200 48400 48600 48800 49000 49200 49400

 [
m

b
ar

n
/4

0M
eV

/c
]

σ

0

2

4

6

8

10

Ti55momentum distribution 

p [MeV/c]
48000 48200 48400 48600 48800 49000 49200 49400

 [
m

b
ar

n
/1

20
M

eV
/c

]
σ

-4

-2

0

2

4

6

8

10

12

=955 keV)γTi, exclusive (E55momentum distribution 

Fig. 2: Momentum distributions of 47Ca (upper row) and 55Ti
(lower row) nuclei produced in 1n knockout reactions. On the left
side the inclusive distributions are shown. For the distributions on
the right side, a γ-transition with Eγ = 565/586keV (47Ca) and
Eγ = 955keV (55Ti) respectively was measured in coincidence.

The resulting momentum distributions of the 1n knock-
out nuclei 47Ca and 55Ti are shown in figure 2. Com-
position of different states lead to the inclusive distribu-
tions, which reflect the single particle spectroscopic fac-
tors. For the exclusive distributions in the case of 47Ca
a γ-transition with Eγ = 565/586 keV and in the case of
55Ti with Eγ = 955 keV was measured in coincidence.

The analysis of the experiment is ongoing. The results
will be published soon.
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