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Thank you for taking part |

Foremost to You, the Students, for spending the summer engaging in research work with us.
The Supervisors for designing the actual research projects and for mentoring them.
Everyone at LIP involved in the organisation (inc. ECO, IT, directorate, secretariat, etc)
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Student seminar
weekly Sessions

(Students present to colleagues a
problem they are addressing)

after-work party
In the garden
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WORKSHOP

10815 Welcome (Audtorum)
09:20 Session (i 10:40) (Audiriam)

1090 Gamma-ra asrophysics withcuent an ftue delecors

1000, Argon ransparency o newtons Oivera (Auditorom)

1020, (relsupernova sgnas in SNOs - A Viguel Avlez (Rudoriam)

1040
11:10  Session (st 1230) (Audtorium)

7510) Simulagdo @ medica do fundo natural provenients d tea o do cu - José Nores.(Audorum)
11130 Foagsos nucieares com faxes radioatos a energias relatvstas - Ficardo Pres (Audorum)

1950 Proparaion and chrsctarizaonofa i arget for ncar pyses exprimrts L5 B
(Auditorium) o

14:00  Session (st 15:20) (udtorum)
41901 AMBER - Prysiossimulaons for  new experiment at GERN - ila Siva. (Audtorum)
1420 Portomance o te ATLAS Trigge for the High Luminosiy LHG ora - Filpe Cruz. (Auditorium)

14340 High pocison timing detectorsfor HLALHG - Vitr Gardosa Gongalo ik (Auditorum)

[
16:50  Sesion (st 17:30) (Audtorum)

61801 O pisico na fsca o paricuias:cvladores o fras 6ptas - Hgo Mrands Fran =
oz (Austorom)

16110 Solocton of Hollum nucil using mulivariatodata analyss in AMS - Jos6 Josus David Lima._(Audiorum

1630  Eficiont modoling of opicalphoton propagaton in SNO - Samuol Magahass. (Audorum)

1850, Soarch for Suporsymmety with a machine-earning fol - A Timoth (Audtorom)

17:10 Dasanvalimanto ca un oroarama de simulacho i ores o cinilaca - Fugoal Vi

09:20  Session (st 10:40) )

1090 Fisica Experimentalde Partcias com os detectores ATLAS, LUX s L2
Sive 0

109:40| Mutes rum balo: mecidas o fluxo de mudes al & esratosfera - Peco Leal Jodo Parois Barbara Ml

1000, Simulagoes de Moo Garo para proparar a procra de matéri escura na experéncia L2 - Nuno B
Frodarico Smees 0

1020 Ampiagao das funcionaldades de um visualzador oafico 3D do Observatéro Piare Auger - Loonardo

1040
11:10  Session (it 1230) )

701 Explorar 9 dados pibkoos do Observatoro P Agr - P Branco Peco Pas
1130 Posauis oo novafisic associada 2o uark 1 usando Gados do ATLAS - Ana Olvra José
11150 | Pasauisa de nova isica associada a0 quar op usando dados do ATLAS -
12:10] Pesauisa de nova fsic sssociads 2 quark op usando dados de ATLAS - Nun

1230 ~Lunon—

14:00  Session (1t 15:20) (ustorium)

1400 Exploring the Quark Gon Pasma - 1 50 Carrbo André Cardero Rafae Prto

1420  Probing Quark Gluon Plasma it b-Jts - Fod a Ints Fobanda. (Audtorium)
14340  Nove probes of e primordal GG - odo Gongal ncra Pardal (Audtorum)

1500 Quarkonia polarizaton method using a now fully unbinned fting and background sublr
ara Fanciecs (Audtorum)

1520 ~ Cofles Break -
16:50  Session (st 17:30) (Audtorium)

880 Dovelopment of novl roconsiructon echniaues orlow-energy gamma-ray showers -
Auditorom)

16110 Exploring the Hdden Sectorof Paricl Physics ai the SHIP experimant - 62 (hudtorium)
1630, Soarch for New Physics i oxcusive processes ai the LHG - Miguel Guorroro. (Audiorum)

16150, Stucy of the Higgs coupings 10 quarks at ATLAS - Gongalo Fernandes Dimyko Ostapchuk (Audtorium)
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| Paper write-up

Starting this year, students have the
possibility to produce a research
paper documenting the results
obtained in their projects.

Documents will be shared in a
public repository, following light
refereeing inc. by supervisors

All students strongly encouraged
to submit the report

How MucH: 5 -10 PAGES
WHEN: BY END OF SEPTEMBER

[latex template may be provided,
suggest https://www.overleaf.com/]

Final Report - 1*' Project
CERN Summer Student Programme

Bruno A. Fontana S. Alves*

Instituto Superior Técnico, University of Lisbon

Project super

Francesco F'

September 14, 2016

Abstract

The work was developed during the CERN Summer Student Programme, from June ptember 14
looked for the ted state of the Bc meson tl already been found in the ATLAS experiment. Optimized cuts were
obtained both for the B¢ and for the B¢ (2S) mesons. The final results are not conclusive, but indicate the presence of a

signal. Run 2 data set (2015-2016) is required.

1 Theory

The B} (mpe =~ 6.2756 GV [1]) meson was observed

a long time ago, in 1998, by the CDF experiment [2], and

annels

], the first of them in 2012, by

inning of LHC operation. It is a bound state of a c

and a b anti-quark. The major difference between

this particle and a J/v or a T is the presence of charge 1xn
le ha uppu lc Ll ge). ()m- « lllu intere

E is extensively used
in High Lv\o] Trigger (HLT) selection. Indeed, CMS.

s name indicates, is able to detect muons better than
any other kind of particles. There are still other decay
channels which also involve a J/v but they are either le:
probable, or they include a neutrino which cannot be seen

i \n.\]l\ weak interacting particle),

nent il.mm‘d to have

found the ex ited state of the B B2 meson, the BE(2S)
[4]. " i g nto a BE plus two
more pions (see (2)) gh the CMS ori an
ee the ground state of the B(., nnot be

cited state. Indeed, until now, the avail-

able data from 2011 ( V) and 2012 (/s
is not enough for CMS to announce a similar observation.

previously
amming la

ROOT
. to create all sorts of output,
well as the required analysis of the available dat
MC samples. I used a package of ROOT called Rool
well, which is a powerful fitting tool, and which
me to fit the mass distribution of both the backgr
and the signal coming from the Be and Be (2S) particle
ivariate Data An h ROO

3  Work description / Results

The data employed during the project was obtained in
Run 1 (2012), with an energy of 8 TeV, and a luminos-
ity of 19 b i

(HLT_Dimuon8_Jpsi) which selects a J /v by looking at




| Your Feedback

You shall receive shortly an invitation
to fill in a survey to share with us
your feedback on the program:

* what you think went well
« how it could be improved Survey on the 2017 LIP Summer Student

Your feedback is important so we Porgram

can improve on future editions of y
the program for your colleagues. gty _% |t
;f

| learned
interesting...

| felt
comfortable...

The internship During the
met my... : internship,...
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CERTIFICATE

We certify that

Student s Name

has successfully concluded the program
“LIP - Estagios de Verao”

which took place at LIP, between July and September 2019.

Organized by
Lisbon, 5th September 2019 Laboratério de Instrumentagdo e Fisica Experimental de Particulas (LIP)

Program Coordinator




