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i ) European Particle Physics Strategy Update
European Strategy
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Status of preparation

 Reminder of the Strategy Update timeline and structure
 Granada Symposium

o Submitted Inputs

 Plenary sessions

 Parallel session

 Examlpe of @questions@ to be debated
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Strategy Update timeline and structure

2017 >> 2018

Jan.2018
Call for proposals
Febr.2018
foryenues fpr Qpen Call for scientific input
Symposium and
Strategy Drafting I
Session March.2018

Call for nominations of
PPG & ESG members

June 14,2018

Council decision on
venues and dates

‘/ Sept 27,2018

Council launches the

Strategy Update process &

organisation & establish the PPG and ESG
input preparation

by community

05/04/19

2019 >‘

v/ Dec18.2018 Jan 20-24,2020
Closing submission Strategy Update

Drafting Session
Bad Honnef, DE

community input

May 13-16,2019
Open Symposium
Granada, ES March.2020
) Strategy Update
Y | submitted to Council

Sept.2019
Physics Briefing

Book available

consultation &
consensus building

----------------- 1

y Physics results appearing : i ay.2020

| after May 2019 will be taken | Council to approve
i

Strategy Update

into account in the process :
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CERN Council Open Symposium on the Update of
European Strategy for Particle Physics

13-16 May 2019 - Granada, Spain

CERN Council Open Symposium on the Update of

European Strategy for Particle Physics
13-16 May 2019 - Granada, Spain

European Strateg
for Particle Physics

13-16 May 2019 - Granada, Spain

f
Eurocpean Strate
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‘) Composition of the PPG

Physics Preparatory Group (PPG), Council appointment, September 2018:

H. Abramowicz, J. D’Hondt, K. Ellis, L. Rivkin (Strategy Secretary)

C. Biscari (ES), Belen Gavela (ES), Beate Heinemann (DE), Krzysztof Redlich (PL)
« Stan Bentvelsen (NL), Paris Sphicas (GR), Marco Zito (FR), Antonio Zoccoli (IT)
* Gian Giudice (CERN)

* Shoji Asai and Xinchou Lou (delegates from Asia)

* Marcela Carena and Brigitte Vachon (delegates from the Americas)

Responsible to organize the Open

Symposium and to deliver to the

European Strategy Group (ESG) a
Briefing Book.
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European glrateg} Efmmmmmw ComPOSition Of the ESG

European Strategy Group (ESG) composition, adopted by Council, December 2013:
* the Strategy Secretary (acting as Chairperson),
* one representative appointed by each CERN Member State,
* one representative for each of the Laboratories participating in the major European Laboratory
Directors’ meeting, including its Chairperson,
* the CERN Director-General,
* the SPC Chairperson,
* the ECFA Chairperson.

Responsible to deliver a draft
Strategy Update to Council.

Invited:
* the President of the CERN Council,
* one representative from each of the Associate Member States,
* one representative from each Observer State, Russia — V. Kekelidze
* one representative from the European Commission and JINR, JINR — B. Scharkov
* the Chairpersons of ApPEC, FALC, ESFRI, and NuPECC,
* the members of the Physics Preparatory Group.
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Input from Russia

Input of Nuclear Physics Section,
Division of Physical Sciences
of the Russian Academy of Sciences

to European Strategy for Particle Physics Update

05/04/19

W
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Valery Rubakov

Introduction

Energy Frontier

Hadron /quark-gluon physics

Intensity frontier

 Flavour physics

 Search for weakly interacting particles
. Neutrino physics

. Astroparticle physics
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Recommendations

1. Introduction

This ESPP Upgrade should emphasize the diversity of research in
particle physics, the complementarity of studies at large international
laboratories (CERN, JINR) and smaller scale facilities at national labs
and universities, the integrity of particle and astroparticle physics.

2. Energy frontier

This Update of ESPP should reaffirm that HL-LHC is the highest
priority. This Update should also give start to a full scale R&D
program towards the future high energy collider at CERN.

3. Hadron / quark-gluon physics

Along with ALICE, the Strategy Update should give high priority
to NICA and FAIR in the domain of hadronic physics and encourage
even stronger participation of European hadronic physics community
In these projects.

05/04/19 B. Kekenngse, HTC OUAN 8



4. Intensity / precision frontier
« Flavor physics

Vigorous program on flavor physics at CERN and elsewhere should
be maintained and strengthened. Super Charm-Tau Factory project at
Novosibirsk should be supported

 Search for weakly interacting particles

The Strategy Update should emphasize the importance of this area
and welcome both smaller scale projects and larger experiments
Including SHIP.

5. Neutrino physics

The Strategy Update should support long baseline experiments and at
the same time give high priority to neutrinoless double beta decay search
and direct measurement of neutrino mass.

6. Astroparticle physics

The Strategy Update should include astroparticle physics section as its
Integral part. In particular, Baikal-GVD and TAIGA should be supported. The
progress with K-EUSO should be welcomed, as well as the development of
NEVOD. The R&D program towards NBNT should be encouraged.
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European Strate
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) EPPSU - 2020
gy,

Big questions (draft / examples)
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YCKOpVITeanaFl HayKa U TeXHOJ10Irnmu

* JIUHEUHbIU usnu YUpKynsapHbIU Konnauoep: kakou/oba?
* [ymb K MakcumalsibHO 60rbWuUM 3HEP2USIM;
» 8bI60p mexHorioauu 0/chabpuku Xuaaca,

e ycmou4usocms repedosbix Mo 8bICOKUM SHepP2USM
riacMaHCcKUX MpoeKkmoas.
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possible future collider projects and timelines

Possible future colliders B Proton collider
M Electron collider

Decisions : 2020-2021 .
[J Electron-Proton collider

c ILC: ee 250 GeV  |Upgrade 500 s Construction/Transformation
= N 10 years 2 abl  |GeV ? FEL ?
e T
£
© 10 years

™~ FCC-ee : 2040 ee 90-365 FCC hh: 2055 pp 100 TeV 25 years 20 ab!

. 11 years
HL-LHC: pp 13TeV GeV 10-15 years 150 ab-1

~10-15 years 3-4 ab- - tunnel 100km

HE-LHC: 2040 pp 27 TeV =20 years 10 ab

FCC hhi 2045 pp 100 TeV 25 years 20 ab'!

CERN

LHeC/FCCeh: ERL 60GeV 10-20 years 250fb-1

7 years

L= CLIC : ee 380, 1500, 3000 GeV 25 years 1.4ab-1

2020 2030 2040 2050 2060 2070 2080 2090
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AnekTpocnaban cpnsmka

e KaK Xxopowo moaym bbimb rpogepeHkl e3aumooeticmausi X-6030Ha
c hepmuoHamu, KarnubposoyHbiMu 6o30HaMu u ¢ camum cobou?

* Kak mo4HO arnnekmpocriabsie Habrrodaembie UHGOOPMUPYHOM Hac
0 ceoticmeax X- 6030Ha u/usnu o ¢husuke BSM;

* KaKou npoapecc Heobxooum 8 pazsumuu meopuu KX u 3CQ,
4mobbl NMOSTHOCMbIO UCMO/b308amb 3KCriepuMeHmarsbHble 0aHHbIE?

e KaKou Hausny4wuu rnyms K UMepeHUro
Xueacoeckoz20o nomeHyuana?
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dusuka apomatoB u CP HapyLieHue

o [loyemy mpu (o4eHb pasHbix) rnokoreHus u rnodyemy CP-HapyweHue?
Kakoea onmumarnbHas modHocms couma CKM?
CesizaHbl 1iu ACD u rnipedrionazaemasi wkarna apomamos?

 Ecmb nu CP-HapyweHue 8 ripoueccax co CKpbIMbIM apomMamom?
Kakoe obbsicHeHue npobriemsi curibHo20 CP?

o LFV Habrnrodaemcs 8 kgapkax U HEUMPUHO — Ha KaKOM YpPO8HE Mbl
Moesiu bbl Habrrodame 3Mo 8 3aPSIXKEHHbIX N1IermoHax?
Ces3aHa nu nenmoHHasi LFV ¢ yHueepcasibHoCmabio 11ernmoHo8?

 Pedkue pacrnaodbl 8 HeguouMble — Kakoe erusiHUe memMHble
cekmopa Mo2ym oKa3amb Ha hu3uky apomamos U Haobopom?
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TeMHasi MaTepusi U TEMHbIN CEKTOp

o Kakue anagHble pasnudus Mexxoy rieeakumM CKpblimbiM cekmopom TM
u cekmopom MaccusHou Crnabogzaumoodelcmesyrouwieu Yacmuupl

(WIMPS) u Kakosbl! ryduiue cmpameauu rioucka 8 3agucumocmu om
ceoucme TM?

e HacKosibKO WUpPOKO rpocmpaHcmeo rnapamempos
ons KX/ akcuoHa?

o Kak 6ydym akcrniepumeHmsi rio Npsmomy u He npsmomy
oemekmupogaHuro TM uHgbopmuposamse/Haripasrsime
yCcKopumersibHble rnoucku u Haobopom?

o Kak cpasHusame pe3yribmamal pasfiu4yHbIX 3KCrepumMeHmos
Haubornee MmooesribHO He3asucumMbIM criocobom?
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3a npegensl CM Ha konnangepax

o [lo kakux ripederio8 Mbl MOXeM cKa3amb gbyHOaMeHmarsibHbIU U
unu Komrno3dummdbit X-6030H?

e Ecmb nu Ho8ble 83aumodelicmaeus unu Ho8ble Yyacmuubl OKOJIO
usnu ebiwe 3C wkarnbi?

» Kakue crniydau mennosbix perukmosbix CBMY ece ewe He
uccriedogaHbl U Mo2ym bbimb MOTHOCMbHO MOKPbIMbI BydywumMmu
KosiriaudepHbIMU rouckamu?

e B Kakou cmerneHuU mo2ym HbiHewHue unu byoyuwue
ycKopumersibHble 3KcrepuMeHmbl uccriedosamsa
crabo e3aumodelicmsyrouwue cekmopa?
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CunbHble B3anMoaencTBus

o  JKcrniepumeHmarsnbHble U meopemuyecKue rnpeornochlsiku Osis
odocmuXkeHUs1 adekeamHou moYyHocmu ripeodckasaHuu
nepmypbamueHou u He nepmypbamusHou KX/] npu cambix

?
8bICOKUX SHEepPcUAX : MPD/NICA

» Kak Oanbuwe uccrnedosamse ypasHeHue cocmosiHusi KI'Tl
u cywecmesyem riu ¢ha3oshbil repexoo rnepeo2o pooa
npu 6onbwou bapuoHHOU rMomHocmu?

 UYmo mbI 3Haem o «[JHK» npomoHa (macca, paduyc, CriuH, ...) U Kak
ux usernedyb?

SPD/NICA

» Kakoea porib curibHbIX 83aumodelicmeaull rnpu 04eHb HU3KUX
U o4eHb borbuwux (00 acmpo) aHepausix?
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YcTtaHOBKU: Oelicmeyrowue u cozoaesaemole

CBM/SIS-100 (FAIR)

2025 S

MPD/NICA (OUSIN)

eblée0eHHbIe
nyyKu .

MAKcumdanobHaAn -
% KOﬂﬂauaepbl
AOepHaAa NaA0MmMHOCMb

L, cm?ct
1027

2021/22 -

hBM@N/NICA (ousn)

A

AencTtByrouijune

I HADES/SIS-18 (GSI)

1 023

STAR/RHIC (BNL)

NAG61/S

PS (CERN)

——

2 )

I
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PuU3nka HeUTPUHO

» Kakoea onnmumarbHas cmpameaus 051 rnosly4eHuUs rnosiHo20
Habopa usmepeHul napamempos HelUmpUHHbIX ocyunnsyud u
KaKo80 rpoucxoxxoeHue Mmacc HeumpuHo?

o Hensemcs nu cyuecmeyrouwasl aKkcrepuMeHmarbHasl rnpospamMmma
docmamoyHou 011 Mo0meepx0eHuUs Uru UCKITIOYEeHUS
cyuw,ecmeosaHUsi COCmosiHUU cmepuribHo20 HeUmpUHO ¢ MaccamMu
8 duarna3oHe 3B/c??

» Kak mo2ym kocmu4eckue HeumpuHO rMomMoYb oripedeniums Uux
ceolicmea — ocuunIsayuu u uepapxuro macc?

o Kak epasumalyuoHHbIe 80JIHbI TOMO2arom MOHSMb
TemHbIU cekmop BceneHHou?
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[JeTeKTopbl U KOMMNbIKOTUHT

o Kak pormkeH passmBatbCcsa KOMMbIOTUHT PBO ans nogaepkkm
Oyaywmx Hay4YHbIX NporpamMm N nx NnoTpebHocTeN?

o Kakass R&D akmueHocmb OormkHa bbimb rnodoepxaHa u Kak
0719 mo20o, Ymobbl 8K/THOHUMb 3MYy KOMIMbOMEPHYH 380/THOUUI0?

o Kakue obriacmu uccrie0ogaHul u paspabomok e obrnacmu
rnpubopocmpoeHusi criedyem rnoooepxueamse U Kak
0r15 yooeriemeopeHusi nompebHocmeu
O6yOyuwux aKcriepuMeHmarsbHbIX ripozpamm?

Kak coxpaHumb 3HaHUsl, MEXHUYECKYHO 3KCrepmuasy u
rnodzomosums bydyuiee rnokorieHue crieyuanucmos e obriacmu
demekmopos / uamepumeribHbIX npubopos?

05/04/19 B. Kekenngse, HTC OUAN 20



Proposed ESG Working Groups for the ESPP Update 2020

WG1 - Social and career aspects for the next generation

How to keep the field of Particle Physics attractive and preserve expertise,
In view of lengthening timescale of projects;

Recognition of individuals in large collaborations (coordinated with the
ECFA initiative on this topic);

Ensuring appropriate reward of technical work on accelerator and detector
development, software and computing.

WG2 - Organizational structure for European participation
In global projects

The role and definition of the National Labs and the CERN Laboratory in

the European Strategy;
Coordinating the European participation in projects sited outside Europe;
The governance of future global projects.
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WG3 - Relations with external bodies and fields of physics

Relations in particular with EU-related bodies (e.g. ERC, ECFA,
ApPEC, NUPECCO);

Synergies and collaboration with initiatives in other fields of physics
(Astrophysics, Gravitational Waves, Nuclear Physics).

WG4 - Knowledge and technology transfer

Technology transfer both from and to Particle Physics (e.g. laser,
plasma technology);

Interdisciplinary nature of particle physics research;
Relations with industry;

Include review of existing organizations (e.g. HEPTech).
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WG5S - Outreach, education and communication

Discuss required level of support;

Include review of existing organizations (e.g. EPPCN)

Establish links with other fields of research with possible synergies
with particle physics

WG6 - Sustainability and environmental impact

Discuss possibilities for limiting the environmental impact of future
accelerators and detectors (e.g. Green House Gas emissions from
detectors and cooling);

Compare proposed energy usage of future facilities, discuss possible
policy concerning trade-off between physics reach and energy use;
Investigate possible strategies for increasing energy efficiency,
reducing power requirements and carbon footprint.
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ECFA

European Committee for

Input to WG1 from ECFA

“Social and career aspects for the next

generation”
(https://ecfa.web.cern.ch)

Jorgen D’Hondt (jorgen.DHondt@cern.ch)
ESG meeting, March 15", 2019, CERN
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ECFA Al |
European Committee for m 4 “

ECFA Working group on Recognition of Individual
achievements in collaborations

 |n Oct-Nov 2018, ECFA launched a community-wide survey to verify the
current status of the recognition of individual achievements. Taking into
account the 1355 participants to the survey, the results are reported in a
dedicated document:
https://ecfa.web.cern.ch/sites/ecfa.web.cern.ch/files/ECFA-Survey-
Recognition-Results.pdf
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ECFA

European Committee for

Strongly agree

Agree

Meutral

Disagree

Strongly disagree

Strongly agree

Agres

Meutral

Disagree

Strongly disagree

illustration
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ECFA

European Committee for

illustration

Little difference in the answers when differentiated by gender
Except: “I perceive no gender bias in the recognition of individual achievements”

responses split by GENDER
strongly agree =
agree Should be include
— aspects of diversity
Meutral = _I_ . . .
et in this Working
Disagree = G ro u p ?
Strongly disagree =
Male ! Female ! I MNoAnswer
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"WG2 Organizational structure for European participation in global
projects”

Golob; Davidek; Eigen; Kekelidze; Okada; Gianotti; Patwa; Krolikowski;
Pain; Zwirner; Tokar, Campana; Lou; De Jong; Etienvre; Mnich; Stocchi;
Thomson (chair)

"WG3 Relations with external bodies and fields of physics”

Gaardhgje; Ga Borge; Gianotti; Sharkov; Lewitowicz; Montaruli; Nakada
(chair); Pain; Zwirner; Biscari; Schieck; Razis; Adzic; Redlich; Stocchi

"WG4 Knowledge and technology transfer”

Bragadireanu; Grinyov; Eigen; Sharkov; Montaruli; Litov (chair);
Campana; Vachon; Etienvre



«MbI He MoXXeM pewumps Hawu rpobriemMbl ¢ Mem Xe MbILUIeHUEM,
Komopoe Mbl UCMOob308ariu, Koeda co3darnu ux»
A. SUHWMeuH

Cnacu6o 3a BHUMaHue
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