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U.S. High Energy Physics
Community Planning Meeting 2012

Organized by the Division of Particles and Fields of the American Physical Society

OCtOber 11 ‘13 Fermilab, Batavia, Illinois
indico.fnal.gov/event/CPM2012

CPM?2012 is a first step toward Community Summer Study 2013, a long-term planning

exercise for the U. S. High Energy Physics community within a global context. CPM2012

will help define the issues to be emphasized within the Summer Study by engaging the
community and funding agencies in interactive

presentations and discussions.
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The American Physical Society’s Division of Particles and Fields is e

’jf ,' initiating a long-term planning exercise for the high-energy
f’ % physics community. Its goal is to develop the community’s long-
‘ -‘ ] term physics aspirations. Its narrative will communicate the
\_" . opportunities for discovery in high-energy physics to the
broader suentlﬁc community and to the government
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The long-term planning exercise is anchored by two meetings:

e A Community Planning Meeting (CPM2012), at Fermilab, October
4 11-13, 2012

e A Community Summer Study (CSS2013), at the University of
™ Minnesota, July 29-August 10, 2013.
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A special time....

October 2011: Nobel Prize for the
discovery of dark energy

74% Dark Energy

Singularity k

4% Atoms




A special time....

March 2012: First results from
Daya Bay: Daya Bay - Far Det.
Daya Bay - Large SinZ26,, g

- Daya Bay
1L result @ 50
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sin’28,, = 0.089 £ 0.010 (stat) + 0.005 (syst)
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“Higgs update” seminar, 4t July

CERN press conferences
Multiple interviews

Hundreds of repeats of the CERN events
around the globe

media organizations at
CERN (11 global news,
21 print, 20 TV)

496,000
Distinct (IP) connections

to seminar webcast
24

Lucas Taylor, CMS Communications Group Report on July 4t Seminar
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Higgs and the holy grail of physics

8y Lawrence M. Krauss, Special to CNN Jriveilu

July 6, 2012 -- Updated 1507 GMT (2307 HKT)
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| people saw TV footage
| by o from CERN

r TV Stations - ‘ e jaweittinests, Aresomn cloelmat

update 04.07.2012 W=

Searching for the 'God particle'

5,016

AU OvkpeiTve "yacTuuel Bora" caenano Xurrca kaHauaaTom Ha B d
=iy npemuio HoGens roa Ca StS

B HoytByke.

S Senior CERN researcher Albert de Roeck explains the Higgs

Pexomswayen

Ll . . .
— Lucas Taylor, CMS Communications Group Report on July 4t Seminar




Convincing current & next generation voters

Influencing decision makers

The public are very interested
In science.

Combined with the
unprecedented global impact
of the Higgs-like 125 GeV
discovery

this provides

an opportunity to

expand engagement

with the public

our colleagues

and the government.

To communicate what we have
learned and the opportunities for
discovery in high-energy physics

[

Education and Outreach Frontier
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f-: Why do we need a healthy particle physics program |
of in the Unlted States ?
3 #1 Our science is |mportant for the nation to pursue

What 1s the world made of?
What holds the world together?
How did the world begin?

S S;zz:;';.. Z‘Ei%%'&é‘}':\‘ i \ :'::l-'-‘" R AR ‘""):".
For m|IIen|a all great societies have asked these
qguestions
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#3 Particle physics is an essential part
of the fabric of the physical sciences
in the US.

Contributing broadly to other physical
sciences:

Accelerator Science

Detector development

Large Scale computing driven

by large collaborations

It is a two-way process. We benefit from developments
in Material science & Basic Energy Sciences.




Some of the essential ingredients of a healthy particle
physics program in the U.S. are:

A program focused on the most compelling science

Infrastructure to support the development of our tools

A long term vision and strategy to guide the program
for future decades.
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The only constant is change itself

Harvard Cyclotron

local accelerators and local experiments




The only constant is change itself

s

Multiple national accelerator facilities
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The Showmass process must identify
opportunities for achieving “transformational

or paradigm-altering” scientific advances:
great discoveries.




So, the High Energy Frontier’s Jobs:

|

l
J, |
L

1. Study the Higgs-like state at 125 GeV

§ = I

2. Full-out on some troublesome questions

3. Write the story that encompasses the SM

4. Be nimble and observant to surprises

JUST SO
STORIES<




The Cosmic Frontier

Upper limits, bb channel Cavity Frequency (GHz)
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570 Mpixel

indirect detection (now) Canera — - — - o
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Readout!
electronics 1 i Story (in prep)
| ) Reichardi 2012

Precision measurement 10 100
of GMB damping tail WMAP | E (GoV)
Larson 20

Filter-Shutter <
System ACT
D26 20 Two events passed the selection criteria
2 events 672.7 days - background (atm. . + conventonal aim. ) expectation 0,14 events
preliminary p-value: 0.0094 (2.36c)

Correcting
Lenses

I(1+1)Cy/2m [uK?)

% Detection of difusesz | ¢}

in multi-frequency data ¥

! [, r . NPE .
] ,,:f Number of Optical Sensors 312 i Optical Sensors 354
CCINC interactions in the defector
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Camera Assembly ISST

direct detection

production at colliders

Two PeV neutrinos @ IceCube

Activities at the Cosmic Frontier are marked by rapid, surprising, and exciting developments
11 October 2012 Cosmic Frontier — S. Ritz




The Intensity Frontier
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THE INTENSITY

New Light, Weakly
Coupled Partices

Charged
Leptons

Neutrinos

Nucleons & Atom

2012 Report @ENERGY | e

Baryon Number
Violation

nnnnnnn

The protor{ beam creates
pions, which decay into
muons and other particles




Object Weight (tons) Il —I N
Boeing 747 [fully loaded] 200 ewswee

Endeavor space shuttle 368
A IThe Biggest Experiment Ever
ATLAS 7,000 " gg(m .,sEI’m,,ea.,)
Eiffel Tower 7,300
USS John McCain 8,300

CMS oy .
= RN 2RE
TR Instrumentatlon is a great enabler.
i ""‘“’l‘ Our instrumentation represents both a
towering achievement, and, in some cases, a

J scaled-up version of techniques used in the
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Object Weight (tons) i N
Boeing 747 [fully loaded] 200 " m ) emwee

Endeavor space shuttle 368 e

tThe Biggest Experiment Ever
ATLAS 7,000 -,- y[ & gg(And ltsE!l)ropean)
Eiffel Tower 7,300 Man -ex eriments are large and have high
USS John McCain 8,300 y &Xp 8 8

12500 costs resulting in major de-scoping of
’ detectors and their capabilities to the
~={ "Nl detriment of physics reach to match available
ﬂ‘ﬁ‘ﬂgm‘. 4-‘»1}/?" B rl-w | resources.
= % ! Instrumentation R&D has the power to
- 4 transform this situation, intra-frontier
engagement to make vision reality
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Basic technology components

Applications

Power electronics

ik

Composite materials

Our science must be compelling enough to |
compete favorably for the best talent in a world
where transformational and paradigm-altering
advances are happening in other fields.




Office of Science
Science to Meet the Nation’s Challenges Today and into the 21st Century

A“ ﬁelds Of science Compete for = Supporting research that led to over
limited resources i

The Frontiers of Science

100 Nobel Prizes during the past 6
decades—more than 20 in the past
10 years

Providing 45% of Federal support of
basic research in the physical and
energy related sciences and key
components of the Nation’s basic
research in biology and computing

Supporting over 25,000 Ph.D.
scientists, graduate students,
undergraduates, engineers, and

support staff at more than 300
Partlcle physics is 1/6 of the .

DOE Office of Science expenditures
(2" |argest after BES)

215t Century Tools of Science

= Providing the world’s largest
collection of scientific user facilities
to over 26,500 users each year




There is no entitlement for particle

physics funding.
We must compete favorably with other opportunities
on all the playing fields: in the agencies




In Congress




and in academia.
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We need to see’our.science as |
compelling and we needté* - - .., L Fs
convince others it is compelling

<

as well.




LA R R R R R R R R R R

Bertrand Russell

We need to do that clearly,
and articulately.
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Wilson Hall, inspired by a Gothic cathedral in Beauvais, France, is
the focal point for administrative and scientific activity at Fermilab.

Our big science with big tools requires the
infrastructure to support the
development of those tools for today and
for the future.

FNAL, ANL, BNL, LBNL, SLAC.
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Intimately related to the need for healthy infrastructure is the
need for a strong program in accelerator R&D. The future of

particle physics at the energy and intensity frontiers is
dependent on innovations in accelerator science
32
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Given the global
nature of our field,
our long term
strategy has to
maintain an
international
perspective, and
strong international

partnerships will be

crucial to our future
health.

What are the best
strategies to make
our projects
international?




A healthy program needs a long term strategy
@ with a compelling vision for the future and
~ future scientific achievements. This is what
" Snowmass 2013 will produce.

£

o Charge to Conveners, August 2012

The American Physical Society’s Division of Particles and Fields is e
,'f initiating a long-term planning exercise for the high-energy
A\ ’ physics community. Its goal is to develop the community’s long- ™
. 8 term physics aspirations. Its narrative will communicate the
‘}\" opportunities for discovery in high-energy physics to the
A "F, broader suentlﬁc community and to the government

The Snowmass process will
inform the HEPAP P5

priority setting process




Tﬂhe Snowmass Process 2013

;CPM 2012 and Css 2013 a.k.a Snowmass 2013

el Snowmass 2013 process

Energy Frontier . . .

ntensty Fronte Community Planning Meeting 2012¢ (FNAL, October 11-13 2012)
osmic Frontier

Frontier Capabilities Gy P g W2

Instrumentation

Frontier

Computing Frontier

Education and Outreach

Google Search

http://www.snowmass2013.org



These are your long term aspirations & narrative to develop

Think large, think smart
Identify compelling opportunities at all scales
Participate in frontier pre-meetings

Continue to reach out to our community; many
could not be at CPM 2013

Reach out to younger colleagues, give them roles; they are the future
Plan for lots of interaction between the frontiers

Participate vigorously in the Community Summer Study (CSS2013),
University of Minnesota, July 29-August 10, 2013.




Snowmass on the Mississippil

Here are some other reasons to come
with your family and stay in Minneapolis.




ummer Camps

Excellent day camps for kids run by
the University, Science Museum,
YWCA etc. around the cities.

Overnight camps outside of the Twin
Cities at nearby lakes.




Getting around

Convenient Bus and Light Rail system.

Bikes — Bicycle Magazine :"best city in the nation for cycling”
Nice Ride bike share system all over St Paul and Minneapoalis.
Easy walk from Conference location to Downtown or the River.

AWTQ\ $65

It's your city.
Get outside and see
things in a new way.




Bike paths shown in green
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Entertainment & Dining

Minneapolis Fringe Festival. Aug 1-11

Two weeks of experimental theatre at locations all over the
town.

Uptown Art Fair. Aug 2-4

First weekend in August.
Lively Arts scene — Theatre, Music, Museums etc.




Sports & Parks

Baseball
Canoeing, Swimming, Minneapolis Marathon
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Water Parks —in your hotel!
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Sports & Parks

Baseball
Canoeing, Swimming, Minneapolis Marathon
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No guarantees on the ice fishing!
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The DPF Chairline & DPF Executive Committee

Conveners would like to thank
Energy Frontier: Chip Brock, Michael Peskin

Intensity Frontier: JoAnne Hewett, Harry Weerts

, Local Organizing Committee

Cosmic Frontier: Jonathan Feng, Steve Ritz - ° = |
Jonathan Rosner; Chicago (Chair)

Harry Cheung, Fermilab
Instrumentation: Marcel Demarteau, Ron Lipton, Howard Nicholson Brenna Flaugher, Fermilab

. . . André de Gouvéa, Northwestern
Computing: Lothar Bauerdick, Steve Gottlieb Karsten Heeger UW Madison

Steve Holmes, Fermilab
Dan Hooper, Fermilab
Andreas Kronfeld, Fermilab
Patricia McBride, Fermilab
Kevin Pitts, UIUC

Pierre Ramond, Florida
Cynthia Sazama, Fermilab

. . lan Shipsey, Purdue
Supporting Organizations Bob Tschirhart, Fermilab

Fermi Research Alliance LLC Nikos Varelas, UIC
The APS: Suzanne Weber, Fermilab

DAP, DNP, DPB Harry Weerts, Argonne

Education and Outreach: Marge Bardeen, Dan Cronin-Hennessy

Special thanks to:
Andreas Kronfeld & Harry Cheung
Cynthia Sazama, Tanya Waltrip,
Suzanne Weber, Al Johnson,
Jennifer Seivwrigh, Katie Yurkewicz




