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Why do we talk about it?
Senate mark-up

“The Committee understands that powerful new accelerator technologies created for
basic science and developed by industry will produce particle accelerators with the
potential to address key economic and societal issues confronting our Nation. However,
the Committee is concerned with the divide that exists in translating breakthroughs in
accelerator science and technology into applications that benefit the marketplace and

American competitiveness.”

ow to
improve coordination between basic and applied accelerator research. The strategic
plan should also identify the potential need for demonstration and development
facilities to help bridge the gap between development and deployment.”
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What did we do? How did we do it? Why are we here today

Community
e * Involve all the stakeholders
Industry * There were three panels
‘86 Tigner, ‘96 Marx, ‘06
NSF, NIH, NClI,
Defense, ONR Marx.
< poeos
BES-NP-FES-
ASCR
“OHEP
Steward Share our Goal: engage with
for long customers through the science we
lead deliver—have the customer
R&D

promote our science since it adds
value to them
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Results from Accelerators for
America’s Future Workshop in 2009

Courtesy: W. Henning, C. Shank
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Reliability

Beam Power/RF

Beam Transport and Control
Efficiency

Gradient [SRF and other]

Reduced Production Costs
Simulation

Lasers

Size

Superconducting Magnets
Targetry

Particle Sources

May 23, 2012

US DOE Accelerator R&D Task Force

Courtesy: W. Henning, C. Shank
5




DEPARTMENT OF ENERGY

Oifice of the Secretary Federal Eosrgy
Dr. Steven Chu, Secrctary Regulatory Comminiea
Daniel B. Poncman,
Drepraty Seorctary®
Melvin G, Williams Je Rtpicvor{
Ascociste Dvputy Secnetany

Yt megal Banraryll
Projidns hginis - Kaim

Asmeriien Hoows oy &
e LTI

| 1 |
OMice of the CHTice of the CHTiee of the ;:::Lr::;r::'r::;
Under Scorctary for Undfer Secretary for Under Secrctars T
Rcicnes
Knhbunt Sigwctainy Fer

Muclear Security
Campranbeme] &

[ e N P

Thamas P ¥ Agosting Dir, Sdeven E. Koonin Wacant
Ul Spdrotiry Bar Muc kosr Sacurnity Ulradeew Socwetaary o S e Wil Sgdc ity
i, P Crmrwal Commsit
R e L]

Noskdumd Sovraiery
St Ywcbo Aoialistumi oy e o Scbiey Wt Faiw B 6l bt
Serrwricy Ak rratin """:I""""""""' | Al By bl et e P e e e e kel il
e = = Nedmbad rpi b CHfcrr

| T——— Acsedstasd Soohrary
e N . Ll Gy iyt [

2 Thipry Sdusn st
Boar D Nmolsar 1 o Drlirmss Frograms Legery M amagomer el i Faonill Fmawmy WA rrm Arws Pam g
. 5 bt i B St Akt ] Fali

Ak M ]
CHTar

Acvsddamd Sovrateny
s Baa Flanmricity Dol aws s
[ — Fmrgs Halubalin.

Dhpemty Umsbor Sawrtany
Bar & sy P Frriveem

Dapaty ASminitraser
e P bl i e

L L ]

¥ e Ly S

Novns apr Nefmidmhiraisd Ber
s Pl thener [Eaury I a—
A T— ~ e 1 i B e

L
Bor Dy did N -
Sty | .
Hambins Nserms
Fatiry amd Fregrems

Avsarinie Llsis hbrstar
B Foparmad A el

Nvseciastr Lfamiainfraber | Avscsiutr Adminhirater b
Ibrariaes & Agpuat

0 € Ml | s e 4o v

D L L L
o mataty & Bloalls

= T Dhvpusy Secretany sl sores s the Chied Operating CHloes DO 11l

May 23, 2012 US DOE Accelerator R&D Task Force




DEPARTMENT OF ENERGY

Fexdsrral Foms rgy
Rogmbators emminios

Yt megal Banraryll
Projidns hginis - Kaim

lmspecior

Asmeriien Hoows oy &
e LTI

| 1 |
OMice of the CHTice of the CHTiee of the ;:::Lr::;r::'r::;
Under Scorctary for Undfer Secretary for Under Secrctars T
Rcicnes
Knhbunt Sigwctainy Fer

Muclear Security
Campranbeme] &

[ e N P

Thamas P ¥ Agosting Dir, Sdeven E. Koonin Wacant
Ul Spdrotiry Bar Muc kosr Sacurnity Ulradeew Socwetaary o S e Wil Sgdc ity
i, P Crmrwal Commsit
R e L]

Noskdumd Sovraiery
St Ywcbo Aoialistumi oy e o Scbiey Wt Faiw B 6l bt
Serrwricy Ak rratin """:I""""""""' | Al By bl et e P e e e e kel il
e = = Nedmbad rpi b CHfcrr

| P —— Nrsidasd Sovenian
| = er

Ak M ]
CHTar

e N .

2 Thipry Sdusn st
Boar D Nmolsar | Dt st Iy Legery M amagomer el i Faonill Fmawmy WA rrm Arws Pam g
. 5 bt i B St Akt ] Fali

Acvsddamd Sovrateny
s Baa Flanmricity Dol aws s
[ — Fmrgs Halubalin.

Dhpemty Umsbor Sawrtany
Bar & sy P Frriveem

Dapaty ASminitraser
e P bl i e

L L ]

¥ e Ly S

Novns apr Nefmidmhiraisd Ber
s Pl thener [Eaury I a—
A T— ~ e 1 i B e

L
Bor Dy did N -
Sty | .
Hambins Nserms
Fatiry amd Fregrems

Avsarinie Llsis hbrstar
B Foparmad A el

Nvseciastr Lfamiainfraber | Avscsiutr Adminhirater b
Ibrariaes & Agpuat

0 € Ml | s e 4o v

D L L L
o mataty & Bloalls

= T Dhvpusy Secretany sl sores s the Chied Operating CHloes DO 11l

May 23, 2012 US DOE Accelerator R&D Task Force




Office of the Director
William Brinkman

Deputy Director Deputy Director Deputy Director
for Field Operations for Science Programs for Resource Management
Joseph McBrearty Patricia Dehmer Jeffrey Salmon

Associate Deputy — Carol Sohn (4)

WDTS Bud Business Policy
. get A
Dehmer (A) Klausing & Dppq;r:gon,

AMSO _
Bachler Chicago | | ASCR
Office Hitchcock (A)
ASD Purucker
Livengood =
! % BES Project Assessment =TH]

R.I'Ef?a?u's /. Sc "’ Kung Lehman & Cnnt?ar;gtiuppm Commurications

o} - -
— i Irg&usaafﬁd 'II-_ Shariati and I;rl.;t;g;;:ﬁalrs
Holland el SBIRISTTR
\ ! W ?I'EaR Programs Office

eatherwanx :

T3] % ¥y Olliver SCPD & Analysis Human Resources
Weis ook R Kelley and Mmglgmton
idge

0s0 Crfice
Moore Golan (A)

PSO
Dikeakos Office of LPE HEP
=] Streit Siegrist
Smyder
S50 .

Golan Office of S5
Jones Hallmarn

FES
Synakowski

TJSO
Arango

e Ok 1

= T Depuny Seoneiary sl sories s the Chied Choerad wvg LK Trowe

US DOE Accelerator R&D Task Force

Bay 23, 2012




L T N IT LTS A IR, A0

1%

Deputy Director Deputy Director Deputy Director
for Field Operations for Science Programs for Resource Management
Joseph McBrearty Patricia Dehmer Jeffrey Salmon

Associate Deputy — Carol Sohn (4)

AMSO
Baebler

ASO
Livengood

BSO
Richards

BHSO
Holland

FS0
Weis

050
Moore

Chicago
Office
Purucker

I

1
1
]
\

%

%

SC
Integrated
Support

&
> e

b}

Center
I

\
(I
]
!

PSO
Dikzakos

PHSO
Smyder

350

Gailan

TJSO
Arango

Ciak Ridge
Office
Golan (A)

Office of LPE

Sitreit

Office of 551

Jones

ASCR
Hitchcock (A)

WDTS
Dehmer (A)

Budget
Klausing

Business Policy
& Operations
Phan

BES
Kung

Project Assessment
Lehman

BER
Weatherwax

SBIR/STTR
Programs Office
Ciliver

Grants
& Contracts Support
Shariati

sSC
Communications
and Public Affairs
Hatchelt

FES
Synakowski

HEP
Siegrist

MP
Hallmarn

SCPD & Analysis
Kelley

Human Resources
and Administration
Mays

= T Dhvpusy Secretany sl sores s the Chied Operating CHloes DO 11l

May 23, 2012

US DOE Accelerator R&D Task Force




High Energy

Beam Emittance
High Gradient
New Methods

Hit the road running...

Science Goal “Push”

DOE R&D

Program Thrust
Approx $140M in R&D

with $42M in Adv R&D
Superconducting RF

Brightness
& Coherence
Compact
Accelerators

The Seven Grand Challenges

of Accelerator Physics

May 23, 2012

Accelerator, Beam, Comp

Particle Sources

RF Sources

Beam Inst. & Controls

NC High-gradient Acc. Structures

New Accelerator

Superconducting Magnets
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Connecting the dots:
From Science to Application

Science Goal “Push” Application “Pull”

DOE R&D
Program Thrust
Superconducting RF

Accelerator, Beam, Computation

High Energy
Beam Power
Beam Emittance
High Gradient
Mew Methods
Brightness
& Coherence
Compact
Accelerators

RF Sources ‘ .

Beam |nst, & Controls .

Particle Sources

NC High-gradient Acc. Structures .

Mew Accelerator

Superconducting Magnets .
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Connecting the dots:
From Science to Application
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Prewouswly successful R&D
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Courtesy: R. Hamm

Accelerator business Annual No. of US  Foreign owned vendors
segment US Vendors Revenue* Employees* in US

Electron cancer therapy Varian Medical Corporation $2,340M

Siemens Healthcare, AccSys
Radioisotope production GE Medical (Sweden) $120M Technology, Inc.

lon implantation Applied Materials Corp. $1,200M

Thermo Scientific, Adelphi
Neutron generators Technology, Inc. $25M

Fonar Corporation, GE
MRI systems Healthcare $1,500M

Medical imaging detectors Ortec, Amptek, Canberra n/a

National Electrostatic
lon Beam Analysis Corporation $20M

Varian Security & Inspection

Products, L&W Research Corp.,
Electron beam NDE HESCO
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“The Round Table”
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Communicate what is there
and h "‘\i : I NATIONAL

USER
FACILITY
\ ORGANIZATION

National laboratories, user
R&D facilities of the Office @iscipgeewOEIdSHDERBHITHD
more direct and open com

development of simple use
customers (for example, other:
to national laboratory infrast
facilities, test stations and t
equally importantly, to exp e 1C
could include the provision form prapriete
or at least research in acces rolled areas:4
the use of this infrastructun d be mode
established principles from BES user facilitie

by the National User Facility Org; izatic t

VA PLPARTNIN. OF ENERGY
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Concerns of our industrial partners
The Office of Science/OHEP can work to identify,
understand and resolve the concerns from industry and
other agencies regarding protection of incoming and
generated intellectual property or information. It would be
useful to have, for this purpose and as a basis, a template
applicable to all user facilities and infrastructures

at Office of Science national
laboratories. Such templates
could cover all aspects of a
contractual arrangement
that is typically negotiated
every time an arrangement is
put in place.

May 23, 2012 US DOE Accelerator R&D Task Force 18




Leveraging where possible

Leveraging the SBIR/STTR funding with a specific
focus on energy and environment, medicine,
industry and defense and security apart from
discovery science could strengthen these parts
of the program, providing an easy way to direct
some money towards the topic areas identified
in the Accelerators for America’s Future

. ."‘-'h .," -\.r » o 11 o, 'L;I = ".-_ ..-' i B b/ -
workshop NS LR AN U
& v o l-". A % - [ ] v ey . "
e =4/ o Fi; f
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The Office of Science OHEP’s wealth of knowledge and
vast infrastructure could be channeled to establish
Collaborative Accelerator Research Teams (CARTSs)
focused on specific challenges detailed in the
Accelerators for America’s Future workshop. OHEP, with
its stewardship program as well as the other directorates
through its national laboratories, could direct its
capabilities towards specific issues in the areas of energy
and the environment, medicine, industry, defense and
security and discovery science. The interdisciplinary
Teams, drawing from national laboratories, other
agencies, industry and universities, would have a clear
mission, a finite duration and are competitively bid.

May 23, 2012 US DOE Accelerator R&D Task Force



A new Program within
Advanced Accelerator R&D in OHEP

The Office of Science could establish a program
with the purpose of bringing industry,
laboratories and universities together to foster
the application of accelerator technology in
energy and the environment,

industry, medicine, defense and

security and discovery science.
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Number of Ph.D.'s 1982 - 2010

Total output to date: 350
Current graduate students: 80
\B: all these have/d accelerators

Discovery Sciences

US DOE Accelerator R&D Task Force
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Infrastructure Proposal 1

.3 = W-vw-—
- con lal g S— .
. . ‘vw— " n_’-'u_ . *—: w - L - v
. " -2 ,5 - iy - > p——

comm ’pl«ty wouIcL beneflt from a

May 23, 2012 US DOE Accelerator R&D Task Force 23



The Office of Science could

- - N N
consider providing a home for i E.\_,

aser R&D under its auspices.
Lasers, an enabling technology, .
nave become an integral part
of accelerators and provide
tremendous potential for new
methods of acceleration, for
miniaturization of accelerators
and as part of accelerator
systems.
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It all goes together, but something has to drive...

Asymmetry

Origin of Universe

Unification of Forces

New Physics
Beyond the Standard Mode/

5 5 Ou
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