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Presenter
Presentation Notes
In the same way as for the c6d6 detectors one needs to make an energy calibration, for i-TED one needs both, an energy calibration and a position calibration. [As Luis has shown, to apply Compton imaging we need to determine the gamma-ray hit positions in the i-TED detectors]. (In order to fully exploit the position sensitivity of i-TED we need to perform a position calibration,) and this is what I am going to present in this talk.
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Energy calibration and Spatial calibration

For good results of data processing we need a
energy calibration and a spatial calibration.

characterization of each detector using a
pointer source collimated that points to

many defined positions along the detector
surface.

we are using known radioactive sources as
Na22, Cs137, Eul52, Bal130




Spatial calibration

Pixelated crystals

Using pixelated crystals and SiPM, we
would get one pixel fired, no matter the
position of the gamma-ray hit within the
pixel. The best spatial resolution that one
can get is conditioned by the size of the
pixel.


Presenter
Presentation Notes
In pixelated crystals the best spatial resolution that one can get is the size of the pixel. (Regardless where the gamma-ray hits the pixel, the response is always the same pixel).


Spatial calibration

Monolithic crystals

Using monolithic crystals and SiPM, we
get more than one pixel fired. Depending
on the position where the gamma-ray hits,
and analysing the scintillation-light
distribution, we can get a sub-pixel position
accuracy.


Presenter
Presentation Notes
For monolithic crystals, as the LaCl3 monolithic crystals used in i-TED, analyzing the scintillation-light distribution measured along the SiPM-pixels, one can get a sub-pixel resolution/accuracy for the position reconstruction.


= Monolithic crystals and

Spatial calibration vixelated SiPM

Spatial calibration is 1225 distributions for
35x35 symmetric positions with 1.5mm
spacing covering entire surface of the
detector

18]

LA L
it

Ty
'

oaa) o

Eg: Analysing the 35 acquisitions scanned in the middle horizontal ‘
line, we can observe how the distribution changes.


Presenter
Presentation Notes
This picture shows the grid of 35x35 positions, measured with a collimated gamma-ray source for the position characterization. 


Spatial distribution

Each frame of this animation is an
acquisition for one position and
represents the energy sum of all events
that has been fired.




- Systematic scan with a series of collimated gamma-ray source measurements in many positions
(35x 35y) covering the full detection surface

- Get data acquisition and calculate the accumulated distribution of each scan-position

- Use analytic and artificial neural network techniques to correlate the position of the gamma-ray hit
with the measured scintillation-light distribution
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Mounting I-TED Detectors

- pixelated SiPM
matrix of 8x8 px - 6x6mm/pixel.

Detectors has LaCl3
crystals and SiPM
photomultipliers

- LaCI3 CONTINUOUS crystals
thicknesses: 10, 20 and 30mm 50x50mm,



Detectors

Detector naked

Collimtors



Detectors




Detectors mounted
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Detectors PETSys acquisition system

Cooling system

control

XY table
control



The XY Table is &




Xy table

Detector to be characterized is
placed here .

Digital microscope 400x
to check the precision
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load xy positions In_list();
for each xy position{

move detector to xy position();
start_acquisition 400s();

open_new_thread for data processing();

}

load singles processed data files list();
for each single data file{
calculate events();

print_results();



Charge Normal Event Distribution

Lerche, Li

fast, conventional approach

f=A;X z

{[X_ X;l "'[:y_}’f]Q"' 22)3’2

O=arctan

fast and accurate
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Linearity diagrams: reconstructed position versus true position

ANN Lerche Li
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V.Babiano et al. “y-Ray position reconstruction in large monolithic LaCI3(Ce) crystals with SiPM readout”, submitted to NIM-A,
https://arxiv.org/abs/1811.05469



https://arxiv.org/abs/1811.05469
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