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Viewpoint

Charting the future of European
particle physics

Tatsuya Nakada considers
what the updated European
Strategy for Particle Physics
needs to address.

Theoriginal CERN convention, which
wasdrafted nearly 60 yearsago, foresaw
that the organi zation should have aroleas
co-ordinator for European particle physics,
aswell asoperatinginternational accelerator
laboratories. Today, thisroleismore
appropriatethan ever: thelong lead times
usually required to prepare and construct
facilitiesand experimentsfor modern
high-energy physics, together with the
increased costsfor these activities, underlie
the need for ageneral European strategy in
the field. So it was natural for CERN Council
to initiate the creation of a European Strategy
for Particle Physicsin June 2005 and to
establish dedicated groupsfor reviewing the
scientific status and producing a proposal.
They consulted widely with the community,
funding agenciesand policy makersin
preparing the strategy document, which was
adopted by Council in July 2006 during a
dedicated sessionin Lisbon.

Thestrategy consistsof 17 concise
descriptions, with action statements (CERN
Courier September 2006 p29). It addresses
not only scientific issues but also subjects
such asthe organization and social relevance
of high-energy physics. The highest priority
on the scientific programme was given to
the LHC, followed by accelerator R& D
for possible future high-energy machines,
including theluminosity and energy
upgradesof theLHC, linear e'ecolliders
and neutrino facilities.

CERN Council adopted thisstrategy
in 2006 with an understanding that it be
brought upto dateat interval sof typically
five years. The first update is now being
prepared for presentation to Council in
2013, the process having been postponed
for two yearstowait for datafromthe LHC
at energiesof 7and 8 TeV inthe centre of
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mass. Asaresult, in addition to therecent
discovery at the LHC of anew boson that
is compatible with the Standard Model
Higgsparticle, thethird mixing angle of the
neutrino mass-matrix hasbecomeknown
through experiments elsewhere.

These new results generate more scientific
questionscompared with 2006, such as:
e How far canthepropertiesof the
Higgs(-like) particle be explored at the
LHC, withthe 300fb of dataexpected
for Phase 1, and with the 1000-3000f b
(1-3ab™?) that the high-luminosity upgrade
should yield? Do we need other machines
to study the particle’s properties? If so,
after taking into account factors such asthe
technical maturity, energy expandability,
cost and location, what isthe optimal
machine: alinear or circular e'e-collider,
aphoton collider or amuon collider? Asa
more concrete question, what should the
European reaction betowardsthelinear
collider that isbeing considered in Japan?
e TheEuropean neutrino community is
putting forward ashort-baseline neutrino
programmeto search for sterile neutrinos,
aswell asalong-baseline oneto measure
neutrino-mass mixing parameters, to take
place in Europe. In addition, R&D studies
areunderway for a“neutrino factory” as
an eventual facility. But, what should the
European neutrino programme be, and where
doestheglobal aspect start toplay arole?
e What arethe optionsfor afuturemachine
in Europeafter theLHC?Will thisbea
machineto address physicsat the 10 TeV
energy scale?Will datafromtheLHC
at thefull design energy provide enough
justification for this? When will be the right
moment to take adecision, and what kind
of R& D must bedoneto beready for sucha
decisoninthefuture?

Tatsuya Nakada.

Breakthroughsin science can emergefrom
unexpected corners. Therefore, the strategy
must also have some flexibility to allow the
fostering of unconventional ideas.

Theprocessof updating the European
strategy began formally inthe summer of
2011 when Council set up anew European
Strategy Group, which is assisted by the
European Strategy Preparatory Group for
scientific matters in preparing the proposal
for theupdate. Aswith the processthat
ledtotheoriginal strategy, the proposal
will be based on the maximum input from
the particle-physicscommunity, aswell
asfrom other stakeholders—bothinside
and outside Europe. Animportant part of
thisconsultation processwasthe Open
Symposium recently held in Krakow, where
the community expressed their opinionson
the subjects outlined above, as well as on
flavour physics, strong-interaction physics,
non-accel erator-based particle physics
and theoretical physics. Issues important
for carrying out the research programme,
such asaccelerator science, detector R& D,
computing and infrastructurefor large
detector construction, were also addressed.
Themeeting demonstrated that thereisan
emerging consensusthat new physics must
be studied both by direct searchesat the
highest-energy accelerator possible, aswell
ashy precision experimentswith and without
accelerators.

The Preparatory Group is in the process
of producing asummary document onthe
scientific status. The European Strategy
Group will meet in January 2013 in Erice
todraft theupdated strategy —which must
alsotake global aspectsinto account —for
discussion by CERN Council in March. The
aimisthat Council will adopt the updated
strategy during aspecial sessontobeheldin
Brussels in May.

e Further information on the update of the
European Strategy of Particle Physics may
befound at https://europeanstrategygroup.
web.cern.ch/EuropeanStrategyGroup/.

® Tatsuya Nakada, Ecole Polytechnique Fédérale

de Lausanne, is scientific secretary for the European
Strategy Session of the CERN Council and chair of the
European Strategy and Preparatory Groups.



Silicon Drift Detector

Easy to Use Solid State Design Low Cost

Surer SDD

5.9
keV

55Fe
1 2 5 eV FWHM

25 mm?x 500 um
11.2 ys peaking time
P/B Ratio: 8200/1

Counts

Energy (keV)

NEWE Super Fast SDD  NEWT
10 Times the Throughput - No Resolution Loss

Resolution vs Peaking Time

180_

1 25 mm? Peaki
<170 Resolution | —ong
R Time
§161 | \<—— SuperSDD 125eVFWHM | 8us
CON
=
§ 150 Super Fast SDD 135eVFWHM | 1ps
§ 140] 155eVFWHM | 0.2 us

130

D T e e T
0
Peaking Time (ps)

Throughput

1,000,000

100,000 ]

1us

oy
N
10,000 2~

— Please see web site for vacuum applications

Output Count Rate (OCR)

1,000 10,000 100,000 1,000,000
Input Count Rate (ICR)

Ry, AMPTEK Inc.
sales@amptek.com  Www.amptek.com




PLuG THE NEw CAEN VME HiGH VOLTAGE MULTICHANNEL POWER SUPPLY SYSTEM IN YOUR EXISTING DAQ CRATE

Thanks to the New Control
Software and Multimaster
Capability of CAEN VME
Bridges, CAEN VME High
Voltage Boards become a
System. Now you can house
your power supplies within
the same standard crate of
your DAQ... independently!

PLUG & PLAY
EASY TO USE
READY TO START

Common Features:

+ Very Low Ripple

(@AY =1\ 0 Electronic Instrumentation

VME Programmable HV Fa

TR -

O v s — —

N e B =
D0 -0 -FHugl | 1O | I
S S EECEE | oSS Py
O N A © k)
= T _
122 Ne Al R |
g g
@ ENEs S —
@ Tt s e

VME Programmable HV Family

Table comparing models
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Model V Full Scale Maximum Current Iset/Imon resolution
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