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Laboratodrio de detectores
LIP-Coimbra




Detectores RPCs / Detectores Xenon / Detectores de radiacao em
missoes espaciais

RADEM — Radiation hard electron
monitor (LIP: desenho do detector de
direcgdo)

Clear-PEM
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STdNil [ Computing

Information & Technology R&D
Participation in digital infrastructures and international consortia
Support to scientific community

Infraestrutura
Nacional de
Computacao
Distribuida

< >‘ , INDIGO - DataCloud
Better Software for Better Scence
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Students become collaborators in LIP’s research teams

1 week of introductory lectures + hands-on tutorials
Integrate research projects from 2 weeks to 2 months
2 day long final workshop where each student present
his/her work to fellow students and the LIP researchers

Locations: Remotely (once Covid-19 situation normalised,
also at LIP premises and university poles)

How to apply? Students select up to 5 projects in order of
preference; to facilitate selection should share interests and
past experience (academic, research, computing, electronics, etc)

https://www.lip.pt/training/internship-program/
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Queres fazer fisica

em ambiente Internacional?
Junta-te a nos este verao!

Raios Cosmicos, Neutrinos e Matéria Escura
Detetores e Instrumentacao

Fisica do LHC

Estrutura da Matéria e 16es Pesados

Estagios de investigacao para
estudantes de Fisica e Engenharia

Duragdo entre duas semanas e dois meses
1 de Julho a 15 de Setembro

Inscrigdes abertas de
15 de Abril a 31 de Maio de 2020

comrElR 013520 R
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Queres fazer fisica §

em ambiente Internacional?

Tutoriém"' : ’,, YOt ) Junta-te a nos este verao!

Raios Cosmicos, Neutrinos e Matéria Escura
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Estagios de investigacao para
estudantes de Fisica e Engenharia

Duragdo entre duas semanas e dois meses
1 de Julho a 15 de Setembro

Inscrigdes abertas de
15 de Abril a 31 de Maio de 2020

comreree 195520 Bl -

id term “chats”




Last year the pandemic situation
led us to explore novel ways of
teaching, learning, and collaborating

.. it worked quite well!

even if with some
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Search for dark matter and supersymmetry using machine learning at SHiP AMBER- Physics Simulations for a new experiment at CERN Plastic in Particle Physics - Aging of WLS Optical fibers using the Fibrometer
testbench of LOMaC
Rita Ataide da Silva'*
Francisco Safara’-* and Ral Santos?® Instituto Superior Técnico, Lisboa, Portugal Ivan Panadero’, Hugo Miranda?, and Franscisco Laranjinha’
' Faculdade de Ciéncias da Universidade de Lisboa, Lisboa, Portugal Project supervisor: C. Qui February 13, 2020 1 Universidad Autonoma de Madrid, Spain
2Instituto Superior Técnico, Lisboa, Portugal ?Instituto Superior Técnico, Portugal

Project supervisors: N. Leonardo, G. Soares October 2020 Qu'“.;;:"‘ ..ATNT s

ynami eulations wete Project supervisor: A. Gomes, R. Gongalo, J.G. Saraiva February 13, 2020
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‘The Standard Model (SM) of particle physics aims to

: s1] ifTeremt sagen of the mass production procedure towards
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Efficient Modelling of Optical Photon Propagation in SNO+ of J/y inpp at /s =8TeVinC n of for the Future Circular Collider as a function

C izati
B mesons as novel probes of QGP of their dimensions

Samuel Filipe Azevedo Magalhaes' ™ Francisco Albergaria’-* and Henrique Borges'
Joso Gongalves'* and Alexandra Pardal®® "University of Birmingham, Birmingham, United Kingdom *Instituto Superior Técnico, University of Lisbon Rudnei Machado'-*
Linettuto Superior Técrico Lsboa, Porugal Project supervisor: Nuno Barros February 13, 2020 Project supervisors: Mariana Aratjo, F Fobruary 13, *Faculdade Anhanguera de Joinille
iado do Cioncias, Lisbo:
Project supervisor: R. Gongalo Fobruary 13, 2020
visors: N. Leonardo, J. S Abstract, SNOY s a liuid that seeks 1o obsers pro- Abstract.
con, this decuy Can prove that neutrings are their own untiparticies (Majorana Naiurc) and polentially The 2 di . -
AbsteactIn thiswork we study B ’ o heir Tectve s To characteric these cvemts 1 1+ chucial 10 howe a pood wrder-tanding of e derectors data sa oo o
‘ed by the CMS exper tesponne, I fact, the optial respone of he experiment was flected ponents. from the dimuon d o "mm"“,

Sectiom in PhPb collisions a ovide unique “This work atiempts to improvs M1 anzular i pendinz on A

information about the proper < ot and dense QCD> atfocts the hadronization Ehacat angloy by aMowing he seTection model v vars e e an i fractions as @ ctor - hh, ....  Hadronic B
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was verified.

Kavwokos: LHC. QGP. B mesons, product

s, cnergy loss, strangeness enhancement

Kiyworns: Optical model, SNO+, PMT, Cancentrators, Optical calibration

Contents work we study the 5 meson (5u) and the B, meson (bs . 1 Introduction
© are crested i the inkial brd e 1 Overview of the detector The experiment will be also home (o measurements of oretic polarizatio
1 Introduction 1 stage and retain their iden  traversing the £c0-neutrinos (how heat production works on Earth) avantum (NRQCD) i Ve nis give indep)
e cnis hey are in. thus recording information about s cvolution, 11 Components tor antineutrinos. neutrinos and antineutrinos from super- the most satis ive theory capable of explaining  tion [3]. In this paper (as well). we only
2 The CMS detector ! By comparing pp collsions (vacuum medium) with POPY  The SNO+ detector [11ocated in VALE's Creighton mine  1ovA explosions and low energy sola neurinos. (111 the production “and decay of heavy quarkonium. However,  Cos(#) distribution. Howsve
. c 3Py we e N zation of J/4 mesons is not correctly deseribed  ization measurements require
3 Data, MC samples and signal selection 2 . n therefore st depth of 2 om i 3 emoxde of the SNO experiment I )y ranges. T can be of var
10 sty he QG properics. The w.. e A B S R S P — hcry. s h purly peruy golar distibutio 1 Introduction and ulviolet (UV) ranges. These detcctorscan beof var-
€ Extracting stgnats from busy fon colllstons 3 measure the & meson's cross n POPb collisions al (% SomPTest of (he a1 micd by processes including pos-  frmes. 1.1 Particle detectors us types. but our study i @ @
Sideband subtraction 2 STV wad o study bow e QG aifects the hadroniatior B Vol (A0 e AV el o e ity T Solliono e dector vl mke e of e e s from colour octet states definition of a coordinate system, with a solid plastic solven
sPlot 3 oftheba © porylic Vewsel (AV):The AV b spherical and flled o and optical sources, While radioactive soutces ot otereable boand sten. Theretores i i crocial  which the momentar of one of the tw o physica s dire clased
The cross-section is given by: fiquid scintillator. The overa u hechh nalyze the most recent experimental data, which al- is expressed in spherical coordinates. is Lectors. whose operation is bse,
e e o ey Bmanct Chec the cocrgy satesesotuton. eficiency (of dneeion. > pe o o . N . 1.2 Plastic Scintillators
S Yield measurement 4 N goncentrically and all the operat Pela v deck position and enery) and 16 spot systematic uncertaint ady roaches ruther high quarkonium trnsverse mor measurement of the distribution under st on the tranates of pert of the energy emitted 1o the mass of
4 o= GwE a the optical sources certify the PMT response and measur wm. p. (where the calculations are expected to be more  quarkonium measurements, the reference the devector [1]. and the detection of these partieles °  plastic seimilators ar currenty ane of the most cco
nd signific 4 MT Support Structure: Stcel sphere that encloses ap- ment of the optical properties of the detector. To guarantee reliabic [11). and comparc i with the theory predictions.  fied with reapect 16 the b aus through the oss of snergy of mrm;lxw-;v_l they pass i optioas, ama thels Tigrs viewl 15 oesociomen
S e N i he gl yield. £ the luminosity. 5 proximately 9000 Photomultiplicr Tubes (PMTs) D e s caeuor Lo Eharantes In fact, for high transverse momentum. the directly pro.  the directions of the (o “....«...m naterial (2 enabling the detes e e s e
certaintics from fit procedure 5 g fraction. A the ac the efficiency the AV and check the iangulation of the positions of the duced S-wive quarkunia e expectad o be wnsvorcly  guarkonium rost foum. In this analy ording to [5]:
s rom PDF modcling 6 While N 1s ,..m...‘.; from dat . Calibration sources inside the detector.[11] pol with respect to the direction of their own mo-  helicit it is the oppasite of
o ed « e Te Tnterhal (robile source dilTust sphere) is used for o ¥ ncommtencies betw " motion of the interaction point (i.c. the fl @ tillating solution, usually composed
i f thaf P the ety nr(m e ource diffuse ghml‘mm o by the theory and the experi . of the medium, resulting in the loss of enerey of the par- o
3 § s validuted through (In. mcthods of sideband subtraction ) i F those i \ ticle. However, not all particles can be detec on
PAMT and reflector sasembly response. [11] important to discove if thase discrepancies are orginated ticle. However, not all particles can be de en dissi
and sPlo b~ fron tions and in of the fixed-order : 'y through pa paing energy. the charged particics and the
7 Differential cross-scction measuremen 7 crtu Wculations available at the moment or from e ry clectrons release enrgy interact-
7.0 Data repre n (abeissae) 7 [ \ .4 The Photomultiplier Tube “ © o two lar e ey |
72 Systematic & 2 The CMS detector a ) | -4 The Photomultiplier Tube (PMT) difficulties in the conceptual basis of the theory. e o s groube) oloculcs of the s
b \‘ | S Light incident on & PMT [A-2] will produce & photoclec. Through he study of the angular distrbution of the P — cintillating solutic
8 Skills acquired s The Cor omgact Moo suvgnnul (CMS) is one of the four A\ 72 - ron. Subjectd 10 8 stron eleciic fld the ¢ aceclor leptons prody quarkonium st e e creasing the |hcrm.ll | energy of m«wulm ave
B et 3 he e Hadeon Coller 0110 ‘ aies und oreatos an eleciron shower that Is intrpreted as et s ptaso, ermned detectors, In which the deiection process 1s based on the the released
9 Summary and perspectives s is “‘P'N"k'd a "‘"“"M' slice of the detectoy agmg . o ! by the lambda permmeters, from the cxpression provided  with both J/¢ mesons in rse mi " energy will 2150 be consumed in the creat
and its Layers, When the particles travel through the detec a pulse. This causes an accumulation of charge and sub- v o vith both J/¢ metons in tansverse mi il of the clectron-ion pair. which when subjected 1 an e e
tor lhcy leave signatures (deposits of energy) in differen{ sequently the TAC slope of the pulse - time to amplitude 'y Quant . o e e J'.m' - collected. Elect o et
1 Introduction yers, which allows their identi Fig 1: D  the SNO+ d ~allers the analog to digital counts into a time value. It . i the cathode of a cha i ihe lumin 4
ay lows their identific n Fig. gure 1 Disgram of he SO+ detector. The AV (Acrylic . larized production (uniform J/u decay dis e G i performe scintillating solution dependent on the way
Possible 10 sdentity these layers from i 1 Vel in bl it supporied by ropes (red and pink). The % Known as a PMT hit when the charge croses a thresh- Wicostg) = 3 rOW = (1 + dycos’ o+ ¥ Y ber, where the g is performed by spe these products recombine. The concentra-
Quantum chromodynamics (QCD) predicts that under ex- L1 Lo sncker, shich meamures he powsions of pas|  Cireen SR A b old. The PMTs read out times and charge values that are < electronics with the amplification of this signal. e st il depend o
o mperature and/or density he Quark- analysed o spot physics cvents. e s e 3 ., 2 CMS detector and Data Proct conductor deectors (il d others). the are
N0+ ecomadates  approximately 9400 FMTs L Sin® 0 con 2 + g sin 20 cos ) TE s, (1) working principle s based on paricle ineractions crea- ajectory of oo particle, mainty n
(Hamamatsu R1408) that were used in SNO as well “The CMS apparatus (3] was designed arol iewron hol pairta] fts initial point of imeraction, causing & reduc-
o 1.2 Goals of the experiment although some needed some inkering or even torai ement: a superconducting solenoid of 6 1 ..unmu..a,.m..“(\..u. s the TileCal in the AT-
ated at the LHC by colliding heavy nuclei (Pb) a v

y every time this
cles. allowing the measure

tion of the luminous efficie
replacement. ~ 97.9 6 are facing the PMT support sphere eter providing W3 T feld. Within the < i

of ions 2 les

oy
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B mesons are composed hyuhulloln antiquark (5) and he muons are detected, since they are able td decay OvAf of the e isotope [111F observed it would L AEeetmE T ot e ey e i the ngles of the i »[": P o fthe selected 08 & romagnetic. calorimeter the scintillat xcitation of the scintillator par- o aphe
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Physics at the LHC
Precision measurements and searches for physics beyond the
Standard Model with data from the LHC experiments

Cosmic Rays, Neutrinos Dark Matter
Physics with cosmic rays, the elusive neutrinos and searches

for dark matter

Structure of Matter and Heavy-lons
Exploring the structure of matter — from nucleons and nuclei to

the plasma of quarks and gluons

Detectors & Instrumentation
Characterization and development of (hardware and software)
systems that facilitate scientific research.
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COIMBRA LISBOA MINHO

LIP Internship Program

Summer 2021
(July-September)

LIP :: Braga - Coimbra - Lisboa

LIP Internship Program is a LIP summer program for Physics and Engineering students.
The internships last between two weeks and two months.
To consult all the proposed themes for this year's edition, access the "Projects" area.

The program includes a week of introductory lectures on Particle and Astroparticle Physics, detectors and experimental
methods, and tutorial sessions on the use of computer tools in data analysis, in July.

All the agendas and materials will be available soon at the Agenda and Materials platform.

The program ends with a workshop where each intern contributes a summary presentation of their work in September.
Registration can be done in the "Registration" area.

At the end of the internship, participants are given the opportunity to produce a *final paper* summarising their work.

To consult all editions and respective topics proposed, materials for lectures and tutorials and presentations at the final
Workshop go to "Past Events".




