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BSI's HEP team? Why?

* Short history of Korean HEP
* QOrganizations

* Institutions and manpower
e HEP teams

e Roadmaps (2005, 2009)

* Necessity for at least one national organization for HEP 1




Short history of Korean HEP
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HEP Organizations

(Institutes, Centers, WCU Teams)
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~ 57 Institutions

H EP InStItUtlonS | ~150 Experimental HE & N Physicists

~ 200 Theoretical HE Physicists
~ 100 Accelerator Experts
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Korean HEP Roadmap (2005)
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Accelerator Based HEP Roadmap
(2009.4, KHEP Association)
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EAST

. @ What are current hot issues?
a) Lq\

Based on Reviews at the most Recent LP11 and ICHEP10

e Standard Model’s Mystery
— Where is the Higgs particle ?

* Matter-Antimatter Asymmetry ?
— Baryogenesis

* Understanding mysterious Neutrinos
— Leptogenesis

e Unification of forces

* Unknown dark matter and energy

— Controversial results : positive vs negative
* Understanding the Universe more deeply

— Ultra HE particle sources

— Propagation of cosmic particles
e Other candidates of new physics ?

KIAS Workshop for KoRIA & BSI, D. Son 11




Excerpts from
Rolf Heuer’s talk at LP11

‘Yesterday’

“Discovery”’ of Standard Model

At the energy frontier through synergy of

nadron - hadron colliders (e.g. Tevatron)

epton - hadron colliders (HERA)

epton - lepton colliders (e.g. LEP, SLC)



Test of the SM at the Level of Quantum Fluctuations

H Excerpts from
i Rolf Heuer’s talk at LP11
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Excerpts from
Rolf Heuer’s talk at LP11

EXciting Times

At the energy frontier, the LHC brings us

Into unexplored territory:

Excellent progress

Accelerator — Experiments — Grid



Key Questions of Partic

origin of mass/matter or
origin of electroweak symmetry breaking

Excerpts from
Rolf Heuer’s talk at LP11
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Excerpts from
4 y Rolf Heuer’s talk at LP11
Tomorrow

There is a 20 years programme at
the energy frontier with the LHC:

7 TeV
14 TeV design luminosity
14 TeV high luminosity (HL-LHC)



‘Beyond Tomorrow’

Colliders at the Energy Frontier

beyond LHC



Excerpts from
Rolf Heuer’s talk at LP11

Next decades

Road heyond Standard Model

At the energy frontier through synergy of

hadron - hadr~+- .

.a.1un colliders

lepton - lepton  colliders



Linear Colliders: ILC / CLIC

Excerpts from
Rolf Heuer’s talk at LP11

Both projects are global endeavours

Wide range of Physics Topics, e.qg.
Higgs (self) couplings
Z, W, Top studies

new physics




Key message (lll)

High Priority Items for Linear Collider Projects
ILC and CLIC projects - LC project

Construction Cost

Power Consumption i

Value Engineering




Excerpts from

K ey m eS S ag e (IV) Rolf Heuer's talk at LP11

All projects need continuing accelerator and detector R&D;

All projects need continuing attention concerning a convincing
physics case;
close collaboration exp-theo mandatory

so that the right decision can be made when the time comes to
identify the next energy frontier accelerator (collider).
Today, we need to keep our choices open.

EAST
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Excerpts from
Rolf Heuer’s talk at LP11

Past decades saw precision studies of 5 % of
our Universe > Discovery of the Standard Model

We are just at the beginning of exploring
95 % of the Universe

exciting prospects




| Results of Search for Higgs
... t0 be continued
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Matter-Antimatter Asymmetry and
High Energy Cosmic Particles

* Belle and BaBar Requirement: consistent description of Cosmic Ray journey in 3 steps:
. 11 fluxes (electrons, lei and 1. Synthesis and acceleration
dISCOVG I‘Ed & HXEes (electrons; RUClel and gamma) 2. Transport (dif_fusion & it
Asymmetry in B -
# Sources: s
systems / B Sheee\
© Superbubbles

Xy—g

§ -
ettt S

* Major CP-violation
source would be
from the baryon

sector

* Understanding
‘A
° ANTARES
km3
CR ’ etc. are Adapted from Moskalenko et al. ":,'—RMS GAPS AMS, CREAM, PAMELA
. ) (2004)
searchin ga ntimatter => Search for DM where “standard” production is rare (secondary)

in the s pace => Use LiBeB to calibrate the transport coefficients |/. Context & propagation

gy




Excerpts from J Thompson’s talk at LP11

Understanding Neutrinos

Reactor experiments + NOVA and T2K will
get range of allowed 6cp

fep ()

Zneration experiments, neutrinos will be m:\;' o
Dirac o o 0.1 015 02 025 03 0. a 0




What can we and should we do?

10s of billion events NOW and expect Tera-events in coming 1024

Data analysis work is the most imminent and importag
— LHC - CMS/ALICE (7, 14 TeV)
— AMS + CREAM

Preparation for the next 1(




A Vision of Future Kerean HEP Facilities

Yangyang Underground Lab
(operating)

- Dark matter, Double beta decays

Reactor Neutrino Program
- RENO (started operation)

40~200 GeV Proton accelerator?
ILC ? (working for a proposal)

LCG Tier-2s (CMS, ALICE)
LCG Tier-1 (CMS, proposal stage)

Long baseline neutrino Exp & Proton Decay Exp.
- T2KK (working for a proposal)
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Major Research Goals
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* In other worlds
— Complete understanding of SM
— Understanding of origins of Dark Matter, Dark Energy
— Search for mechanisms for Unification of Forces [
— Establishing Baryogenesis and Leptogenesis '
— Search for New Physics BSM
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Research Teams?

m] HAEl - Very rough idea but according to the KAHEP

* LHC physics team (~203)

* Super-B physics team (~20&)

 Neutrino physics and proton decay team (~203&)

* Dark matter and double beta decay team (~209)

e Phenomenology team (~2098) : &l 2 X, M K|
 Accelerator and detector R/D and computing team (~203)
e HE nuclear & astrophysics team (??3)

o HFALD: 120+ + CHSHRI A 100 O A + X| 91 QI |




Summary & issues for discussion

Since the last decade we have now very sound and ambitious plans for
HEP research

It is a very high time to have a big stride of contributing scientifically to the
world for the future , not only individually but also as a strong nation-wide
effort

Several really top-class and not-to-miss-in-this-decade opportunities are
wide open to us

— Linear Collider, Long baseline neutrino, especially
HEP @ BSI should be a nationwide organized research team

Suggestion of the following issues for discussion

— Research scope and teams ? EAST ]

— HE nuclear & particle & astro- particle physics together ?

* Suggestion of Physics cases o W




