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The HER: GARD Rregram

A GARD supports accelerator science and technology R&D aimec
enabling HEP discovery science. It does so by developing new
accelerator concepts, materials, designs and by pushing the
performance limits, while acquiring and broadening the
knowledge base of accelerator science.

A GARD funds medium and long term accelerator R&D primarily
aimed at supporting the High Energy Physics mission. However
the longterm generic R&D may also benefit other applicatians
2yS OFy NXB3II NRacdelgratbrsi S@ & WRE K A

I Medium term accelerator R&D refers to work performed in the
support of possible new facilities or of upgrades to existing ones.

This applies to facilities that possess a reasonable conceptual idec
for implementation.

I Longterm accelerator R&D refers to the development of ideas and
underlying technologies that could support facilities for which we
do not currently have an integrated implementing concept
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GARDrhhrttsts

A Supports 5 Research Thrusts:
O Advanced Accelerator Concepts
O Accelerator and Beam Physics

¢ Expanded to include beam instrumentation and controls
O Particle Sources and Targets

O RF Acceleration Technology (NC and SC RF)
¢ Includes RF sources, NCRF and SRF R&D

O Superconducting Magnets and Materials

A Support research efforts at:
O 7 DOE national labs
0 30 university grants

U.S. DEPARTMENT OF Ofﬁce Of
ENERGY science DOE HEP GARD at HEPAIS/2017 4



FY 2016:CARED: Resdacch ByThhnusts

GARD Facility Ops by Thrust GARD Research by Thrust
($27M) ($44M)

Other
3%

Accelerator
and Beam
Physics
28%

Accelerator
and Beam
Physics
5%
Particle Sources
and Targets
4%
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P5 ReportsStrategyoiot GARD

A In 2014 The P5 report recommended

moving forward with a focused
Advanced Technology R&D strategy:

I Play a leadership role in superconducting
magnet technology focused on the dual
goals of increasing performance and
decreasing costs

Pursue accelerator R&D with a focus o
outcomes and capabilities that will
dramatically improve cost effectivenes
for mid-term and farterm accelerators

U.S. DEPARTMENT OF Ofﬁce Of
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AccéleratoriR&D Subpanel

A In 2015 Following P5, the Accelerator R&D (s
Subpanel (charged to identify the most s mcovery
promising accelerator research areas to
support the advancement of HEP) rolled out
Its report with 25 recommendations

I provides prioritization advice to GARD on
accelerator R&D towards the Next Steps

[Medium-term] and Further Future [Long
term] accelerators

Intensity Frontier
y Hadron Colliders ete Colliders
Accelerators

PIP LHC
Current Efforts PIRII HLLHC LC
Next Steps Multi-MW proton beam Very IEJEEnEHE 1L e vielss Ehilgy
collider upgrade of ILE
SILETRSTCREEISIN Neutrino factory Higherenergy upgrade Multi-TeVcollider*

R U.s. DEPARTVENTOF | Office of *dependent on how physics unfolds
D ENERGY & DOE HEP GARD at HEPAF/2017 7
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ARDSRRecommendatioesAAC

A Advanced Acceleration Concepts
I Support development of the most promising concepts

toward far-term accelerators as envisioned by P5
[7] Vigorously pursue PWFA of positrons at FA

[8]
[9]

[10] Convene the university and laboratory

[C1b] Develop, construct, and operate a

preserve the momentum of PWFA research
using other facilities.

Support LWFA experiments on BELLA at th
current level.

Reduce funding for direct laser acceleratio
research activities.

proponents of advanced acceleration
concepts to develop R&D roadmaps

next-generation facility for PWFA
research and development.
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ARDRRecomaendaiieresABP

A Accelerator and Beam Physics

I Maintain accelerator science core competence and support high
Intensity proton beam physics R&D

[2] Construct the IOTA ring, and conduct experimental studies of high
current beam dynamics imtegrable non-linear focusing systems.

[3] Support a collaborative framework among laboratories and
universities that assures sufficient support in beam simulations and
In beam instrumentation to address beam and particle stability
Including strong space charge forces.

[14] Continue ABP R&D aimed at developing the accelerators defined ir
the Next Steps and the Further Future Goals.

[15] Ensure a healthy, broad program in accelerator research, allocate a
fraction of the budget of the ABP thrust to pursue fundamental
accelerator research outside of the specific goals.
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ARDRRecommendaiieesPST

A Particle Sources and Targets

I Develop plan to support higipower target for Intensity Frontier

[1] Fund generic higipower component R&D at a level necessary to
carry out needed thermal shock studies and ionizing radiation
damage studies on candidate materials that are not covered by
project-directed research.
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ARDS RecommendatiomsRF

A RF Acceleration Technology
I Support highefficient RF source development and higjnadient
research

[4] Investin SRF R&D in order to inform the selection of the acceleratic
technology for the multtMW proton beam atFermilah

[6] Increase SRF R&D funding to significantly reduce the cost of a-1Te
ILC. 8MV/m accel gradients with new materials over 10 years.

[11] Continue research on highfficiency power sources and high
gradient NCRF structures.

[12] Make NLCTA available for RF structure tests using its RF power an
beam sources.

[13] Focus NCRF R&D on developing a multistage prototype based on
high-gradient NCRF structures and higiff RF sources to
demonstrate the technology for a mulieVe+e collider.
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