Characterization and functional test of a micro dosimeter of
scintillating optical fibers
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. . . . . — 200 . .

proton therapy center as well as to train skilled workers in this field. As a result, O ’ ‘ : “ ] - Py ‘0,. excitation sources were used:
there Is the need for high precision m_easurement Instruments providing real- . 'Isolate -?Rlbbon . ',l' 'o,. ] LEDs
time absorbed dose measurements at tissue or DNA level. 50 ’ SPOF " , spop . ‘....' “, ) Radioactive sources B |
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the full getection(cha(ign)' SyPOFs MAPM?I' and DAQ A dedicated interface board is being [NENGRIEMIISINIEES
' ’ Lo ' developed for the 64 channels readout. & Irradiation box

Picoammeter 2500

1000

LED — 385nm #pin 37 4pin 28 +pin 45 y:'] E-20)(759r4 — 3000 i ® ® [
& Irradiation box 100 Y 2500
MAPMT & Connector J ntegration fime = 100 ms E o . Fig.9: Charge (ADC Counts)
z Measurements= 500 Q 1500 as function of LED voltage
§ 0 “ © oo ? using a LED as light source
0 y=1EABCOT o for the DAQ-board channel
§ 1 O e 00 e o o o *° 44 .
S B0 W ) o
(b) + P A S 0,98 1 1,02 1,04 1,06 1,08 1,1 1,12
,,,,,, pesnmpn st y = =12 v
" High Voltage (V)
Fig.5:(a) Experimental setup for linearity measurements using neutral density filters. A connector with 64 .
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Fig.10: Events rate as function of charge for a radioactive source '3’Cs (blue line) and the
background noise (black line).
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Fig.2: (a) SPOFs table used in the characterization of individualized fibers (LED+Single channel 0,20% =
PMT). (b) SPOF response measured with a PMT as a function of the distance of the excitation source R D .
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areyn Fig.6:(a) Crosstalk values of the MAPMT. The purple square represents the cell being stimulated with a 64 channels interface board desian is beina concluded
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powering the LED with 2.82 V. Testing in beam facilities _
1 mm - SPOFs 0.5mm - SPOFs o Test prototype performance with x-ray and proton beams.
0

Fig.3: Experimental setup 0% :2" ........................ vy 60% B0% 100% 120%

to measure the crosstalk o Y Oy, P y=-8107,6+22432

of juxtaposed SPOFs. BT e Y ¥=0,5994 Thii

: P ~ R B Y ) Fig.7: MAPTM Linearity measure- BIb|I0gI‘ap hy
PMT (a) View from the top end £ 0000 * ment using neutral density filters for
facing the PMT showing b Vigp = 2.85 V and HV = [-900, -1050] o Kuraray, “Plastic Scintillating Fibers”, 2014
M the juxtaposed fibers and 5 5o o V for channel 25 (other channels 2 Hamamatsu, “Flat Panel Type Multianode PMT Assembly: H8500 series/H10966
. > My the isolated fiber used as : y=-15363+301,08 went through the same procedure). series,” 2011
b e aror Scan. orientation.  REREUES ;Do Y o 2 P. Assis, A. Blanco, P. Brogueira, M. Ferreira, and R. Luz, “The MARTA (Muon Array
- —— s [ With RPCs for Tagging Air showers) Front-End Acquisition system,” 2018

(b) The tower holds three individual support boxes, each holding two LEDs (RLS-UV385) used to 6000 R =099

illuminate the isolated SPOF and only the first SPOF of the ribbon (scheme in fig 3b). The used LEDs

have distinct voltage-current characteristic curves that require a further calibration during the analysis. -

OHV=-900V WHV=-1000V ¢ HV=-1050V
The light from the LEDs illuminates the fiber through pinholes with half of the diameter of the SPOF. Transtmision (%) More informgtion at D. R. Guerreiro presentation “Scintillating array for real —time high —resolution ion x%

therapy dosimetry — Initial Design and Simulations”




