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= The Helsinki Institute of Physics (HIP, www.hip.fi) is a physics research
institute that is operated jointly by

the University of Helsinki

Aalto University

the University of Jyvaskyla

the Lappeenranta-Lahti University of Technology

the Tampere University

with the Finnish Radiation and Nuclear Safety Authority (STUK)

= The research activity at the institute covers an extensive range of subjects in
theoretical physics and experimental subatomic physics.
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http://www.hip.fi/

FAR esa

euclid

= HIP is also the link between international collaborations and Finland
= QOpportunities in multiple fields of physics: summer student programme (for
all students in Finland!), thesis', work as a graduate etc.
= LHC (Large Hadron Collider) is the world's largest particle collider situated
at CERN (the European Organization for Nuclear Research) on the border
of Switzerland and France
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@ HIP Experiments at CERN/ESRF

= Multiple experiments at CERN that HIP works with
(each measuring collision produced at the LHC):
= CMS
= TOTEM
= ALICE
= [solde

= ESRF at Grenoble, France

/Compact Muon Solenoid
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= New particles and phenomena — rare decays — precision measurements

* Higgs particles — electroweak symmetry breaking /

= Supersymmetry — solution to dark matter?

= Exotic particles — new theories?

= CP violation, rare decays — are they in the standard model?

= Precision measurements — indirect method for studying physics at
different energy scales
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Higgs boson

"for the theoretical discovery of a mechanism that contributes to our
understanding of the origin of mass of subatomic particles, and which recently was
confirmed through the discovery of the predicted fundamental particle, by the

ATLAS and CMS experiments at CERN's Large Hadron Collider" Laureates
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CMS collaboration

= Collaborations are the ones building, taking care of and using the
experiments — combinations of hundreds of universities and institutes

= CMS (Compact Muon Solenoid): Around 200 members from 46 different
countries, over 3500 physicists, engineers, other staff and even
students

= Various responsibilities and fields of expertise
= Detectors \ LY
= Physics analysis
= Communication and open data

b
Google | ugentina
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http://cms.web.cern.ch/content/cms-collaboration

HIP @ CMS

Standard Model of EIementary Particles

= ...charged Higgs and beyond standard model — -
= Develop techniques for discovery i.e. what collisions to ;
include, where to search, how to search (cuts, AlI/ML?) — ) J'—J -
_ ] “® |6
u ---partICIe sprays, jets downJ strange bottom photon
= Jets are born in almost every collision, used in analysis '@ @ I
electron muon 4 boson
but measurements also need to be accurate (= ' - '
= e i
= ...instrumentation and computation = _neurino | _neutino_J|_neutrin LJ
= New components for future measurements cus L= 34 i 77w
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...and then analyzed

A collision happens...
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Run 3 started in 2022 and will keep running

until July 2026!

Peak luminosity [1 034cm'25'1]

20152015 2020

Planning started before the
21st century!

Summer @ CERN
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Great
opportunities for
students still
coming!

Integrated luminosity [fb'1]
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HIP Summer positions

www.hip.fi & Graduate Education

SUMMER JOBS @ CERN

WWW- h I p .fllS u m m |eS organised by Helsinki Institute of Physics
#Higgs N":,L?:y st
. Partlcle physics: #Quarks o
Higgs physics at the LHC #Jets < e
= Jet physics at the LHC #PlanckScale B Latvia Meccom
= Di-Higgs physics with boosted jets at the LHC #ParticlePhysics "7 -
= Vector boson scattering and [quantum] machine learning Lol e e :ﬁ::;::’i’;mm
= Jet calibration for CMS Prompt data #Heavylons g™ #QuamumCompfﬁng
= Characterisation of detectors for particle physics experiments 7 Qe Sgme " §OpenData
= Discovery physics with CMS-TOTEM at the LHC : o o HENgineering
= Experimental particle physics in ALICE e Fifinstumentetion

= Automated workflows for open data
= Design and optimisation of compact synchrotron for medical applications

= |nstrumentation — detectors and accelerators
= R & D of gaseous detectors
Info Session in Zoom

= NUCIGar phySiCS: ': “ ' ‘ ; i ‘ 24 Fri 16.1.2026 at 14:15-15:00
= Research and development for instrumentation : = i
in nuclear physics at ISOLDE

= Mechanical engineering:
= Mechanical engineering (Design, Manufacture, Testing)
= Electrical engineering:
= Technology Programme, Academia-Industry Collaboration

= European Synchrotron Radiation Facility ESRF (Grenoble, France):

= Research at the synchrotron light source ESRF (www.esrf.eu)
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Summer at CERN

CERN Summer student programme:
Lectures from high profile physicists
. Visits to experiments

Hundreds of students from around the world

Local events between students
. Travel company (great location to go see Europe!)
Great way to be introduced to the community and the

field of particle physics and to establish connections
for future (career and friends)

I OLYMPIA o
'ﬂ'Summles of 2011 x4 MEYRIN MOLKKY mgll!li?/ o

tournament!
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E Practicalities
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= Travel is paid

= Salary ~1400 € per month
+ travel allowance ~1200 € per month
= Accommodation isn't provided, but
HIP office will help with this
= CERN has two hostels near and at
the site and students can also look
to share houses/apartments
= Training period June 1st to August
31st (negotiable)
= Detailed information in the HIP
Summer Student Guide,
https://www.hip.fi/jobs-
vacancies/summer-jobs/summer-
jobs-at-cern/

organised by Helsinki Institute of Physics
#nggs l‘:‘o‘:;?aey Suomi
#Quarks 2
Eesti
#Jets “3  Estonia
Latvija
#PlanckScale 2l Latvia Moo
#ParticlePhysics B
#NuclearPhysics fheriand/ eetina paisnd #Technology
aié #MachinelLearning
#Heavylons |:?a: Cesko

. czechia siover #QUaNtuMComputing
ppppp Osterreich glova
CERN -~ istria #OpenData
France : ;
; Hrvatska #Engineering

CCCCCCC

cp6 .
Italia sei #|nstrumentation
Barcelona

APPLY BEFORE 26.1.2026 @

: Info Session in Zoom
=0\ Fri16.1.2026 at 14:15-15:00

Summer @ CERN
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En)) Instructions

N/, S

Applications:
www. hip.fi/summies

= Physics positions:
~3 years of studies by the summer =
Knowledge of particle physics an advantage, not a
requirement
Programming skills (C/C++, Python, UNIX) an advantage
= Contact persons will help you with information, feel free to
contact them
= Application deadline 26.1.2026
= Application includes a motivation letter, a study record and a
resume

= Chosen people will be informed in February-March and they can
start preparing for the summer
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http://www.hip.fi/summies

= 2-3 month internship in CERN's own international program (not associated

with HIP) www.cern.ch/summies

= Aimed for physics, engineering and mathematics students. Many projects in
different experiments encompassing the whole CERN ecosystem

= Deadline 26.1.2026. Requires a letter of recommendation

Other opportunities

= CERN Openlab
= 2 full months (9 weeks) in June - August
= https://openlab.cern/education/cern-openlab-summer-student-programme
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THANK YOU FOR FOLLOWING!

Muon,
CMS Experiment at LHC, CERN p. = 29.11 GeV/c

Run/Event : 171178 /11119024
Lumi section : 12

Electron, p =22.76 GeVic .~ - wa
e o

-3, -

-
Muon, ’\ -'/‘
P, 19.21 GeVic g =
= ’ o=/ B
e -
\ = S
="

Myyr.r, = 189.9 GeV/c?
Tau, p_ = 33.85 GeVic

Slides based on previous slides created by:
M. Voutilainen, S. Laurila, L. Martikainen, N.
P. Eerola Toikka and H. Siikonen
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BACKUP / PREVIOUS YEARS
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Small angle collisions far
CMS (~200 m) from the CMS
collision point

Also what needs to be

measured is in a very small Helsinki group contributes to
angle at a scale of mrad » Building the T2 tracker
« Software and physics analysis

P. Eerola
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o) C1VIo:N Trackerin asennus

Jalki-ilmaisin koostuu pii-ilmaisimista, joista
muodostuu 10 miljoonaa tiedonlukuyksikkoa.

a
! P. Eerola
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ita suomalaiset tut

"I Suomalaiset ovat mukana kolmessa kokeessa:
1 CMS — Compact Muon Solenoid — ns. yleiskoe,
1 ALICE - tutkii raskaiden atomiytimien tormayksia,
1 TOTEM - tutkii protonien tormayksia, joissa tormaysten
lopputuotteet siroavat vain vahan suihkun suuntaan verrattuna

; AT vacuum chamber
! ,
{ i ™. =y =2 central detector
N ==l | electromagnetic
T . BN
| O

calorimeter

hadronic
calorimeter

Detector characteristics 4

Width: 22m
Diameter: 15m
Weight:  14'500t
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» Higgsin ja topin massat vihjaavat vakuumin olevan epastabiili

. antrooppinen periaate vai uutta fysiikkaa?

» Pimean aineen etsinnat vetaneet vesiperan, toistaiseksi

» onko loyto ihan kulman takana LHC:lle ja suorille etsinnaille?
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Top pole mass M, in GeV
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