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The Pierre Auger Observatory
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The Detector field
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The Cosmic Ray and the detectors

The LIP group:

* Understand the CR
phenomenology and precise
measurements

* Improve the measurement

quality
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“number” of muons
Measured by tanks

(InRy)

The muons “problem” and result from the first interactions

Probing the properties of the first interaction of Ultra-High-Energy Cosmic Rays
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In this letter it has been demonstrated that the number
of muons in EAS is connected with a variable (o) of the
first interaction. This variable is related to the fraction of
energy carried by the hadronic particles that sustain the
hadronic cascade. Usinoe this knowledoe. it was .qh(gwn

Log. no. of events



Desecting Strips
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..Work

The Pierre Auger Observatory

Central Campus



Twproving detection capabilities:
New detectors with LT P expertise

~ "

Electronics box (1285 x 407 mm?
WMust develop the detector, electronics, slow

control, loqisﬁcs,
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Instrumentation and detectors of radiation

Geological Survey in mine using “Auger technology”




Instrumentation and detectors of radiation

eCo-60: Test of componentes response to radiation for ESA
Test Board
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Measuring Units Control Board
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SOC development board from ARROW/ALTERA



Instrumentation and detectors of radiation

* Test of response of componentes to radiation

e Study the possibility to use COTS devices for radiation monitoring
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Instrumentation and detectors of radiation for proton therapy

Reducing the risk of proton therapy with prompt gamma

José Miguel Patuleia Venancio

TECNICO o a—
1SBOA _ Vo Gt e

FCT=E:

Department of Physics, Instituto Superior Técnico
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Radiotherapy Types

* Radiothe

« Radiotherapy can be dividod in bwo main grouge:
sional Radiothernpy which wen pliotons

is one of the existing medical

]
Xt Thapy

Figuro 2Protan theragy vorsus comentiocal radicth
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Dose Profile Monitoring

* Bragy Peak necds to be accurately known, its position affects the location of the

® The aim is to monitor the Brage Pes

proton beam
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Figure 3 Schematic o proton therapy - proton beam and  ejection
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Figure 5:Schematic of preliminary system composed by the SIPM,
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Geometry

«The detector is placed orthogonal to the beam path;

o Pixclization and collimators allow spatial resolution

in the beam diroction

What was made

« Temporary solution bwscd in oecilloscope to study
e requirements of the system and possible
lifcations:

» Oscillascope based setup, figu

5
« Prolninary data acquisition froen the ascilloscope
to the computer

* Temporary data processing made wsing ROOT

What comes next?

o Usinyg the system with radionctive sourcrs, study its
behaviour and then compare the performance of

simpler system, scalable to a large mumber of

channels

It will probably be based in the ROC ASIC chips
from the OMEGA group with which LIP has
e

e
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Instrumental
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#The main candidate for light sensor is SiPM,

sors

o1t is cxpocted to have a lange volme of scintillators

and & mumber of pixels 0100

ques to reduce nose and enbance dynaric
are heing pursuod;

1] Panlo Crespo, Patricia Cambraia Lopes, Hugo
Simdes, Rui Ferreirn Marques, Katia Parodic, and
Dennis R Schaart
Simulation of proton range monitorin

anth

omorphic phantom t using
collimators and timeof fight detoction of

i quanta

prompt. s
hysica Mo £1-14, 1

Uy ———

» Email: venanciollip pt

vgswdTnotod
wemeemeeeeeeee QB19AT vBA-X

cs [N cr

DO26 ()

Apog uewny

>

X_pacient

weaq uojo.d

S||89 J80uBd

Mt

1008}8p"XY
A

!

Prompt Y
Detector

Anueb

Beam



D

Spin-offs
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Bottom RPC

Data acquired in coincidence :

e 3PMTS:
Low/high gain traces
Calibration histograms
e 2RPCs
* id of pads with hit

Coincidence trigger from

RPCs (~400ns window)
l Trigger sent to tank

Tank trigger sent to motherboard
(RPCs acquired in coincidence)
Read hits in 1us window
Use the RPC segmentation to define
muon trajectories and study tank response

19
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We also need heavy machinery
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Sometimes, let me drive!
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Pedro Assis

Researcher at LIP

Specialized in Experimental Particle Physics, Data Acquisition Systems, Cosmic
Rays

Works in instrumentation for particle physics detector: Cosmic Rays, Space
radiation, Proton Therapy

Member of the SWGO: South Wide Field of view Gamma Observatory

Coordinator of the Portuguese group in the Pierre Auger Observatory
Principal investigator in 2 FCT fundings (150k€ + 135k€)

Increase the measurement capabilities of the Observatory by a direct
measurement of muons: The Marta Project: RPC detectors at stations

2019: First station deployed. On hold for pandemia and travel restrictions
Head of the e-CRLab: electronics for Cosmic Ray laboratory
Supervisor of PhD R. Luz in the instrumentation of MARTA (completed)

Supervisor of PhD J. Venancio in instrumentation for Ortho CT for proton
therapy
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Leccionacao

UCs de Fisica Geral

UC|Tipo Aula Quc

Mecanica e ondas (2018/2019, 22 Semestre MEAer) L 812
Mecanica e Ondas (2018/2019, 12Semestre, LEIC-A) P 8,62
Mecanica e Ondas (2017/2018, 22Semestre, MEAer) L 8,12
Mecanica e Ondas (2017/2018, 29Semestre, LEGM, LMAC, MEBiom) L 9
Mecanica e Ondas (2017/2018, 12Semestre, LEIC-A) P 8,44
Electromagnetismo e Optica (2017/2018, 1°Semestre, LEGM, MEC) L 9
Mecanica e Ondas (2016/2017, 22Semestre, LEGM, LMAC, MEBiom) L 8
Mecanica e Ondas (2016/2017, 22Semestre, MEAer) L 7,88
UCs de MEFT
UC|Tipo Aula QuC
Laboratério de Fisica das Radiacdes e Atémica (MEFT) Responsible2020/21 (S1) T/L na
Laboratério de Fisica das Radia¢cdes e Atdmica (MEFT) Lecturer (Laboratory)2019/20 (S1) L 8,12
Laboratério de Fisica das Radia¢des e Atémica (MEFT) Lecturer (Laboratory)2018/19 (S1) L 7,88

Responsavel UC de opcao do MEFT: Projecto e Controlo em Logica Digital
(2016/2017, 17/18, 18/19) T/L na



