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 The clock and trigger signals  ALPIDE response is dependent
are generated by a on impact position of incoming
motherboard and shared particle
among all the sensors .
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 The system is capable of function of the deposited dose
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* A custom-made transition card 50.57 MeV/u helium indicates
IS used as an Iintermediate that the ALPIDE response is
between the 9-chip string and Independent of occupancy
the readout unit  The ALPIDE has demonstrated
» All the components applied In Its capabillity to successfully
Transition cards the system are pre-tested differentiate between nuclear
radiation-hard [1] species based on energy

. . . deposition in the epitaxial layer
Figure 1. Schematic drawing of the Bergen pCT detector [1]
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ABSTRACT Design: - J reconstruction:
Hadron therapy Is a treatment * The prototype consists of 2 E v o T » GATE version 8.2 [6][7] with
method that utilizes the energy tracker layers and 41 calorimeter e (Gee) : Geantd version 10 5 1(8][9]
deposition of protons or heavier layers e
lons to concentrate the dose - . - * Full material budget of the DTC
_ _ _ . - - Figure 3: The pCT system electronics
delivered to a patient during the ngotfack'?lg :flyersb consists of a ar?:hitecture P~1 5y accounted for
treatment of a malignant tumor. ;:iber CL;T'iterIC SEUIOINTHE IO . Proton radiographs (pRad) and
Proton. computec! tomography full pCT scans with different
(PCT) Is an imaging technique used « The calorimeter layers consist of ALPIDE: antoms
to directly reconstruct the relative a 3.5 mm Al carrier which also P
stopping power (RSP) of an object acts as an absorber * MAPS detector developed for
of interest by tracking single proton e 108 ALPIDE ITS2 upgrade of ALICE [3] "
histories crossing the object and 7 Ul UNSIS el I
_ g e Ob) chips per layer + 180 nm CMOS by Tower Jazz "

measuring their residual energy. | | | |
(The direct reconstruction of the . Each layer is made of two half * 1024 x 512 pixels with 3-bit [
RSP allows for treatment planning layers memaory |
uncertainties reduction.) The SRS "
g fon C t)d « Each of the half layers consists * ~2ps peaking time of analog

ergen proton L.ompute o f six 9-chip strinas. The half signal in front-end i
Tomography (pCT) collaboration is O S FEINY SNigS. LIS kel a
Constructing a prototype detector Ia?]/ersfare_ rotatef]l 18h0 d_egregs * Detection efficiency of 99.99% 0z
capable of both tracking and ¥V - actlag fez?lc otmer in order « Fake hit rate of less than 107 )
measuring the energy deposition of o CawiElt e Wl el event/pixel Figure 5: A full pCT reconstruction of a
lons In order to minimize » A string consists of 9 ALPIDEs o simulated head phantom [1]
uncertainty in proton treatment which are single-point tape- * Digital readout
planning. The designed detector Is automated bonded on a flex . 1.2 Gbps serial output g i Eee
a high granularity digital tracking cable [2] 50
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* For further reading see [1]]3] : :

layers will be used to obtain 5 3
positional information of the e M e s
Incoming particle and act as . __ \ - -
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tracking layers. The remainder of ©l00-75 50 25 0 325 50 75 100 et

the detector will act as a
calorimeter. This work aims to
present the implementation of the

design, the mechanical and . | | | | | |
J Figure 2: ALPIDEs mounted on flex cables % 100 a00 1200 1600 2000 2400
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Figure 6: Reconstruction of a pRad of a
head phantom [1]
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