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SOURCE

Testing the magnets that we
produced last year, we found
the designed magnetic field.
However the temperature
control has to be improved at
the level of the two solenoids
in the photo on the right.

The main work on the
source regards the cryostat.
On the right we see how a
commercial system is
adapted for our application.

The moderator in solid
neon can be formed
only at temperature
below 8K. For now,
after several tests and
months, we found and
solved a lot of
problems, and reached
the required
temperature

With the new year we want to
conlude the work on the cryostat
and obtain the moderator. At this
point we only need to obtimize the
magnetic trasport to the outside of
the source section
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SURKO TRAP The Surko trap, or buffer-gas penning
trap, transform a continuous
monoenergetic positron beam in a
pulsed beam with a narrower energy
distribution

We designed our Surko trap as
seen on the left starting from a
similar system described in the
reference.

However the pressure distribution
inside the electrodes needs to be the
same as the previous traps. From the
simulations, this was obtained with
the gasses flux of

𝑸𝑵𝟐 = 𝟓. 𝟓𝟖 𝑺𝑪𝑪𝑴 & 𝑸𝑺𝑭𝟔= 𝟎. 𝟎𝟐𝟑 𝑺𝑪𝑪𝑴

EXTRACTION:
Designing a Magnetic-Field 
Terminator

POSITRONIUM PRODUCTION
For the first time we
realize a nano-
channeled silica target
capable to produce
positronium in trans-
mission.

The targets have a 
thickness between 
3.5𝜇𝑚 up to ~20𝜇𝑚, 
an example in the 
picture on the left. 

The measure-
ments done with a
continuous posit-
ron beam demon-
strate the produ-
ction in transmis-
sion as we can see
from the presence
of the peaks in the
picture on the
right with respect
to the thick target
(3000s) for which
we don’t have
emission of posit-
ronium in trans-
mission

LASER & DETECTOR

We will imple-
ment a laser
system on the
optical table on
the left, that can
produce the two
lines at 205nm
and 1312nm for
the positronium
excitation

With the J-PET
detector, it should
be possible to
measure the
polarization of
the annihilation
gammas. It has
been designed as
a new model of
Positron Emission
Tomography at
the Jagiellonian
University in
Kraków, Poland
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Abstract
We are working to design and build an apparatus to produce excited positronium (bound state electron and its anti-particle, positron) with a defined spin state. A spin-polarized positronium beam 
will permit with the correct detector to measure the entanglement in polarization of the annihilation gammas of positronium as a possible way to transmit information in a quantum system.
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