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We aim to:

= draft a text explaining the need for new e+e- colliders to the public
= revisit the IPPOG Wisdom collection structure draft document
(https://docs. google.com/document/d/1XG_QaKNUJKnL9qOYbPixrgoNMsw40jygu5cjHJCPURG/edit)

= find useful resources for the planned publication on explaining the need of new machines
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Action plan

O Write short popular document for
the public, lay persons and decision makers

1 List of:

« open physics questions
* how future machines could answer them
» potential of discoveries

O Starting point: Text from Thomas (Scalar era)
O Implemented Albertos, Jonivars, lvans comments

O Simple language (detailed discussions Thomas & Barbora)
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Physics in the Scalar Era

Physics for 500 years deals with foroes. Foroes or interactions like
alaciromagnelism are representad by wvactor flalde poirting fram one goint b
anather. Veclons are described by three coondinates at each point in space and
time.

Scalar fialds are much simpler. They represent just one number per space
point. As can be sean fram the figures, weather forecasts, far examale, cantain
the scalar fiekds of tamperature, humidity, and pressure. They are nat
furdamental, hawever, snce they emerge from averaging aver the microsonpic
praparties of e air molecules. Wind maps contain veclors and are not
furdamental aither.

Far the first ime in the history of physics we go from studying fundamental
wartor fikds af interactions o fundamental scalar fislds which do net mediste
irmeractions and do ot have & souncs. They ane omnpresent backgraund falds
whiich fill ug the wacuum i the Unieerss, Such fundamensal gcalar fiakds ans

s the Higge Seld. It was predicied by Peter Higes and Franoois Englert in
1984 which earred them the Mobal prize in 2013, This field completes the
standard model of paricls physics and gives masses ta the fundamental
particles. This happened less than a bilienth of a secand aher $ie Big Bang.
The famous Higgs bason discovered »t CERM in 2012 is an axcitation af this
field.

the hypothetical Inflation Nald which is beleved o have caused the
accelerated sxpansion at the very beginning of the Gig Bang. We hagea b

rogress

» The sirengthe of all fundamental inbaractions da ot depend an the
interacting partickes. However, the: strengths of the inberactions of the Higgs
fiedd with the fundamental partides vary proportional o the masses of the
particles.

ln gtier 1y underatand how the Higge machanlam works and generabes
these masses we have i teet thie relathon as precisely and for & many
differert parficde masses ag possiblal

Check whether the Higgs padicls is an elementany fundamental or &
compozite partick

Check whether thens are more typas of Higgs bosons (charged elc.) &
predicied by sxtensions of the standard madel!

® Inooder fn understand the Higgs field and its podential role in the aarly
Universe, measure the Intaractions betwesn the Higge bosons!

Chech the stabiliity of the Higge fedd and henoe of our Universe by
mezuning the masses of the Higgs bosan and of the ap quark s precisely
v il

Extanabons «f the standard moded sxplain the obsened low mass of the
Higgs besan which is not predicied by the standard model of partide physics
and prapase its inkeractions with the mysteriaus dark matier dominating our
Universe. Such axlensions nesd 1o be investigated.

The Best devics ta investigate all these impartant open questans i a new

prraerful slectran-pasitran collider. Serving a2 a Higgs factory, i wil praduce a

Fisge amount af Higgs basons under very clean axpeimental canditians. A |
circular calider can later be extended bo a proban-proton collider providing much

figher energies and apening the window for discoveries beyond the standand

el

undarstand what inggenad the Big Bang and bow ils subsequent hugs
irflation happened.

the Dark Energy or casmalogical constant. This is also & mysteious new
fiald whiich daminabas the anangy conbent of the Universe and causes its
acceleraled expansion and ulmate Sbe—

Some phiysicists argue that all these scalar fields ae somehow cannected with
aach other. That is why the understanding of the natures of the Higgs field and of
scalar fislds in general is crucal 1o understand the past, present and future of
the Universe. This is one of the maost buming questions of fundamental scienoe
in the 215t century.

Conceming the Higps gacticle the maost impartant open questians ana:
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Explain the need for a new e*e collider to the public

« Explain the outstanding physics issues to the
general public, lay persons and decision makers

« Cosmic connection:
Macrocosm:Dark energy, Dark matter
Microcosm: scalar fields, BSM, neutrinos, ...

« What is the role of scalar fields in the Universe?

Higgs discovery in 2012 is not the end of particle physics.
It is the beginning of a new era of physics —the scalar era!

« Continue to investigate the SM with focus on the Higgs.
« How can new e*e colliders (circular and linear) address this?
« Higgs factory: precision + statistics vs energy
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IPPOG’s input is welcome

https://docs.google.com/document/d/19VcUDd1we-PIKVG0A9pdOQZVaviZwT7ya83vVnnWGt0s/edit

Please, comment!
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