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Purpose of this Meeting

Describe to you our ASTA Proposal
A What are we proposing?
AWhat are ASTAOGs capabilities?
A How is ASTA unique from other Accelerator R&D facilities?
A What scientific opportunities are enabled by ASTA?
. Are there areas of mutual interest?
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http://apc.fnal.gov/programs2/ASTA TEMP/index.shtml
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Our Proposal

We proposed to the OHEP (Dec 2012) to establish an
Accelerator R&D User Facilityat F e r mi |Adviaraced
Superconducting Test Accelerator (ASTA)

To do that requires:

1. Supporting the completion of ASTA in a phased approach:
A Build out the linear accelerator to ~800 MeV with three Cryomodules
. associated beam transport lines, dumps and support systems

A Construct the Integrable Optics Test Accelerator (I0OTA)
. A small, flexible storage ring to investigate beam dynamics of importance to
intensity frontier rings
A In further phases
. Add proton capability to IOTA (by reusing existing equipment)
Increase peak current of compressed electron bunches by installation of 3.9
GHz system
2. Supporting the Operation of an Accelerator R&D User Program

A Support staff required to operate a 9 month/year proposal-driven
Accelerator R&D program
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The NML Facility
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ASTA Buildout and Operation Occurs
In Stages: Stage |

photoinjector

1.1 / ~50 MeV exp.area Stagel

experimental
& diagn.area

up to 300 MeV
storage ring b i
(IOTA, 50-150 MeV)
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ASTA Buildout and Operation Occurs
In Stages: Stages I, llI, IV

Stagell -4  aAcc2  AcCC3

|
E 2.5 MeV

3.9 GHz SC e
Z
Stagel/ (linearizing) RF up to 800 MeV
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ASTA Capabilities

The ASTA User Facility will evolve over time to address
the demands of the accelerator R&D program. The main
subsystems of ASTA include:

A High-brightness photoinjector source

A Linear accelerator based on ILC superconducting RF
cryomodules

A Flexible electron/proton storage ring (IOTA)
ASTA Provides:
A Beams in the range of 50-800 MeV

A High current, high repetition-rate beam pulses at high
average power

A Low- and high-power lasers

A EXxperimental areas purpose-built for research with low-
energy and high-energy beams.
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ASTA is Uniqgue Among Accelerator
User Facilities in Six Principal Ways

1. High repetition-rate: ASTA accelerates 1 msec long
bunch trains, with 3 MHz micro-pulse repetition rate, with
up to 3000 bunches per train.

2. High average power: ASTA accelerates 1 msec long
bunch trains at up to five pulses per second, providing the
highest beam power and highest average brightness of
any accelerator test facility in the U.S.

3. High energy: ASTA accelerates beam to ~1 GeV, which
IS Important for a number of photon-science and FEL-
related experiments.
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ASTA is Uniqgue Among Accelerator
User Facilities in Six Principal Ways

Extremely stable beams: ASTA, based on ILC technology,
IS capable of providing exceptional beam stability, which
has been demonstrated at the FLASH facility at DESY

Superconducting technology: ASTA necessarily brings
SRF and beams together. As nearly all future large scale
accelerator facilities will rely on SRF technology, ASTA will
be the only GeV-scale test facility which is capable of
supporting R&D Iin prototypical conditions.

Storage ring: ASTA incorporates a small, very flexible
storage ring, based on innovative optics, capable of
supporting a broad range of ring-based advanced beam
dynamics experiments.
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Comparison with Other
Facilities
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Comparison with Other Facilities:
Peak and Average Brightness
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Comparison of Beam Parameters
at AARD Facilities

Facility Energy Particles/s Macropulse Rep rate/
duration max # of
bunches
ATF 25-70 MeV e- (3-10)x101 up to 3 &-38Hz/200
A0 16 MeV e- (0.5-2)x101 upto 100 ¢ s ~1 Hz/
upto 100
AWA 70 MeV e- up to 2x1013 2 €5 ~1Hz /32
BELLA 1-5 GeV e- ~0.1 x10% <0.3 ps <lHz/1
FACET 21 GeV e-, e+ 0.6 x101 0.1 ps 30Hz/1
CESR-TA 1.8-5.3 GeV 1.6 ring Ring / 45
e-,e+ x10%/bunch
UMER 10 keV e- (0.02-3)x101%0 1000s tur Rmg/l
TTF 1000 MeV, e- 5x1013 0.8 ms 5-10 Hz / 800
ASTA Phase I.1 50 MeV e- 3x1014 1 ms 5 Hz / 3000
Phase .2 300 MeV e- 3x10% 1 ms 5 Hz / 3000
Phase I 800 MeV e- 3x1014 1 ms 5 Hz / 3000

Phase Il 2.5 MeV H- >10%°

1 ms 5Hz/1
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Accelerator R&D Facilities and Research
Thrusts

Facility Main HEP Discovery Science Applications
beams Intensity Frontier Energy Frontier

ATF (BNL) e-, PWFA, LPWA for FEL, 020s,
CO, laser ete- LCs medical laser-gas

A0 (FNAL) e e+e- LCs, PWFA FEL

AWA (ANL) e e+e- LCs, DWFA

BELLA (LBNL) laser e+e- LCs, LWFA FEL, 2606s,
medical laser-gas
FACET(SLAC) ete- LCs, PWFA

CESR-TA
Cornell

e
e
UMER (UMD) e space charge
TTF (DESY) e Initially 7  ete- FEL,
LC technology

ASTA e-p/ions, Losses, e+e- LCs, FEL,2 § s
(Fermilab) laser beam dynamics, e+ sources, LHC SRF technology,
novel optics, & upgrades, development &
collimation, Muon Collider testing, material
space-charge & R&D test
compensation,
diagnostics, SRF
control

, €F
, et e-cloud (for e+) e+e- LCs
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Comparison of Accelerator R&D
Facilities

ASTA offers

A broad range in beam energy (50-800 MeV)
High-repetition rate and the highest power beams available
High beam quality and beam stability

The brightest beams available

Arbitrary emittance partition with repartition of phase space
Linacs and Rings, electrons, lasers and protons

o o Do Io Io P>

ASTA is unique among accelerator R&D facilities

A It allows the broadest research program available

A It fills a critical need for intensity frontier accelerator science

A It offers all the advantages of a modern, SRF-based accelerator
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Overview of Scientific
Opportunities at ASTA
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