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= MSc University of Amsterdam (2000)

.(;2.0%55%[) Nikhef based at Fermi National Accelerator Laboratory

* Postdoc Imperial College 2005-2007
= Postdoc Cornell University 2007-2010

¥ 2010 Assistant Prof Vrije Universiteit Brussel

¥ 2015 Associate Prof Vrije Universiteit Brussel
¥ 2019 Full Prof Vrije Universiteit Brussel

2021: Helmholtz recruitment:

= Lead Scientist at DESY and
professor at UniHH

international links:

3= Visiting professor Oxford

ifﬂlgrfg standing collaboration with University of Bristol (shared
S

= | PC Distinguished Researcher Fermilab

¥ Visiting professor at Vrije Univ. Brussel
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Freya Blekman @

22.4K Tweets

Edit profile

Freya Blekman &
@freyablekman

Particle physicist - Physics Communication Officer @ CMSExperiment @CERN -
leading scientist @DESYnews & professor @UniHH - future colliders - She/her

@ Brussels en route to Hamburg (57 fblekman.web.cern.ch/fblekman/index...
@ Born 16 November 1974 Joined March 2009

1,229 Following 7,946 Followers

Tweets Tweets & replies

X Pinned Tweet
Freya Blekman € @freyablekman - 22 May
How do we try to find new particles?

Higher energy to find new particles? #13TeV
il Follow Dutch @CMSexperiment physicist

@freyablekman from Vrije Universiteit Brussel, Inter...

S

CMS ever first physics communication officer

* Responsible /coordinating
physics scicomm of CMS

Ouvutreach via social media:

« Personally reaching 150-200k
people per month

Follow me on twitter for
(particle) physics and beyond!

Also: Youtube videos with 200k+
Views

Good links international media (Nature news,
Science news, New Scientist, Wired, Gizmodo,
newspapers USA, UK, BE, NL)

- Since starting: five media appearances
already in international, benefit to DESY |

Prof. Dr. F. Blekman, DESY and Universitat Hamburg
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“Physics beyond the standard model”
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STANDARD MODEL AT THE LHC:
ORDERS OF MAGNITUDE

Standard Model Total Production Cross Section Measurements Status: July 2021
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PROBLEMS WITH THE STANDARD MODEL
— EXPERIMENTALIST PERSPECTIVE

No explanation for Higgs sector, hierarchies of force strenghts
and general structure

Matter vs antimatter asymmetry
« Standard Model cannot provide enough CP violation to

explain dominance of matter

Dark Matter
* No known physics explanation that covers all observations

« If DM is a particle, it is very likely not described by the
Standard Model

« Neither is dark energy

Standard Model neutrinos are massless

« The 2015 Nobel Prize (Kajita and McDonald) was for neutrino
osclillations, directly proving that neutrinos have mass

« Impossible to incorporate in the standard model without
extra other interactions

Prof. Dr. F. Blekman, DESY and UniversitGt Hamburg




SEARCHING....

 CHALLENGE:

«WHERE ARETHENEW [ &
INJIGI=XEE




TOP QUARKS AS TOOL TO COLLECT NEW PARTICLES

Top quark compositeness (t*)

~

g-g production, g—t { ’)Z?

g-g production, g—t { ')Z?

su0soqg A/s1el

Vector-like quarks (t'/b’)

ttH

SM differential & BR L?—) t i? ttbar+DM

measurements

incl. spin-correlations . Single top+DM
02 High MET | (monotop)

ey
<N~ Ho — ttbar
H* — tb
Z' — ttbar m(ttbar) >> TeV + high MET:
W —tb mostly unexplored territory

See also: Czakon et al. arXiv:1501.01112
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| STUDY VERY BUSY COLLISIONS

CMS CMS Experiment at the LHC, CERN
Data recorded: 2016-May-29 22:35:55.226560 GMT
Run / Event / LS: 274199 / 548714092 / 285
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SMARTER ANALYSIS
TECHNIQUES!

Single p heavyFlav (Work in progress)

« Smarter Machine Learning

 Ex: Pivoted Adversarial Neural
Networks

« Are frained to reduce sensitivity to
systematic uncertainties

* Louppe et. al, Arxivi1611.01046
(stat.ML)

W NI

1=l

A QA /

adl (b) with ANN (New loss variant)
discriminator adversary

Src.

CERN-THESIS-2019-100 MSc. V. Wachirapusitanand,

(winner 2" place poster prize CMS week)
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FUNDAMENTAL CONSTANTS
FROM BUSY COLLISIONS?

* tttt is sensifive to the coupling of
higgs to top quarks!

» Direct link top yukawa coupling

(13 TeV
/]

« Many diagrams at lowest
order in tttt production

« About 10-20% of the cross
section comes from higgs
sre: Production

TOP-18-003 arxiv:1908.06463 (EJPC)
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- SEARCH FOR NEW PARTICLE Sy
PRODUCED TOGETHER WITH TOP QUARKS

« Answer the question are there
new particles produced
together with top quarks<

« And confinue with 111t
production until observation

Production Cross Section, c [pb]
2 . 3 3 &

o
s

1073

Search here, but look for resonances

(essentially tt+many b/c jetspearch here, but look for resonan
(essentially tt+many jets)

« Example:

- DM mediators, VLQ, LQ all Many of these models and
enhance 11t and ttbb techniques also relevant for
ALPS future colliders

And then move to other high And will start contributing o
multiplicity signatures CMS HGCal for Phase 2

Plans to also include LLP in upgrade
such busy topologies
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Complementarity and uniqueness

Physics analysis Future Colliders: circular lepton collider effort DESY
Complementary to CMS experiment groups  Key contributions to have influence in European
(and DESY-ATLAS 100 bfwl) decision making as world-class physicsdab

Combine Circular Higgs factories
Higgs. Top (almost completely non Germany)
quark and
Dark Matter

DESY ILC & CLIC Circular
Higgs factory
(e.g FCC-
ee)

Consolidating
leadership in

new detector
CMS upgrade

Instrumentation: increasing
DESY leadership in detector
CMS experiment

+: preparation future colliders

. freyablekman




There is a long list of problems with the standard model that needs answers

There is long list of unexplored signatures that need much (high quality) data

« Leave no stone unturned

» There are final states mostly unexplored at the LHC

My detector efforts provide ties LHC experiments and future collider efforts

Senior FH staff with strong outreach profile will benefit DESY in many aspects

Broad interest beyond particle physics, including astro-particle, biophysics &

fundamental physics in general (e.g. GW)
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e Do world-class (and highly visible) physics with CMS
e Stfrengthen transition ILC to agnostic future collider @DESY
e Contribute local experiment (LUXE?)

e Continue to internationally (eventually locally) promote particle
physics

e Resources covered (how) by generous Helmholtz funding
e Support with connection to outreach/PR team resources

Prof,Dr. E.Blekman, DESY and Universitdt Hamburg




Great to
meet
everyone

elgle

thanks for
your attention

PHOTO TAKEN IN HAMBURG, 1977
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Management (highlights) CMS papers (highlights):
On CMS full-time since 2005 First CMS ftbar cross section

Pixel detector convener during with b-tagging
Run 1 LHC startup First CMS b-tagging papers

First B2G convener when group First displaced lepton search

startea First MET paper & MET
SUSY PubComm chair for 4 years significance

Currently first CMS physics Evidence/discovery tW

Communications Officer production
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searches for BSM in
multijet+MET (with/without
substructure) up to ttbar
differential cross sections

Currently working on finding
four-top production (both BSM
and SM): evidence expected
in Run 2
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