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APS-U PROJECT SCOPE
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New Storage Ring
• 6 GeV MBA lattice
• 200 mA current
• Improved 

electron/photon stability 
New Insertion Devices
• Incorporate SCUs on 

selected beamlines

New/upgraded Front-ends
• Common design for 

maximum flexibility

Injector improvements
• Increase performance as 

required to meet APS-U needs

Feature beamlines
Suite of beamlines designed for 
best-in-class performance

Beamline 
Enhancements
:
improvements 
to make 
beamlines 
“Upgrade 
Ready”

All existing beamlines incorporated 
in plans to come back online at 
conclusion of APS-U

Utilizes $1.5B in existing 
infrastructure
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DIFFRACTION-LIMITED STORAGE RINGS –
DLSRS (OR 4TH GENERATION STORAGE RINGS – 4GSRS)
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Our plans for the APS Upgrade enable 
the United States to maintain a world 
leadership position in storage ring-based 
x-ray sources

ESRF (France) 
second phase of upgrade 
incorporates MBA lattice; 
plans to resume 
operation in 2020, 
complete 4 state-of-the-
art beamlines by 2022MAX-IV (Sweden) 

Inauguration June 2016; 
in operation

SPring-8 
(Japan) 
Upgrading 
in 2027 
timeframe

HEPS (China) 
Greenfield accelerator 
facility to be built near 
Beijing; planned 
completion ~2025

APS-U
Resume 
operation 
in 2023
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SOME APS-U DESIGN UPDATES
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• 42-pm, 6-GeV reverse-bend lattice adopted as baseline (λdiff = 5.3 Å, ~2.3 keV)

• 200 mA in 48 bunches or more planned

• Progress in improvements of injector chain for 48-bunch swap-out 

• Accelerator R&D program nearly complete 

• CD-3b long-lead procurements (LLPs) identified and prioritized; 
magnet, front end, beamline, and vacuum chamber LLPs in process

• Diamond CRL development in progress

• SCU R&D:  long cryostats (4.5m) holding 2 SCUs; full-length 
thin-wall vaccum chamber; test of fully assembled cryostat

• Feature beamlines selected; prioritization underway

• Solid state amplifiers for RF cavities under investigation

• DOE/OPA  review in December a success

• APS-U is “a bargain” – R. Perry, Jan 2018 SCAPE (not a project 
deliverable)



APS-U TECHNOLOGY
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APS-U ENSURES THAT THE UNITED STATES 
MAINTAINS WORLD LEADERSHIP IN LIGHT 

SOURCES

Curves for APS, ESRF-EBS, PETRA-IV 
and HEPS based on present designs,

assuming identical undulators 
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Coherent Flux

Brightness

Flux into 0.5 mm x 0.5 mm 
pinhole @ 30 m



APS UPGRADE PROJECT SCHEDULE
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FY14/
prior year

FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25 FY26

CD-1
Approve 

Alternative 
Selection & 

Cost Storage

CD-3B
Approve 

Long Lead 
Procurements

CD-2
Approve 

Performance 
Baseline

CD-3
Approve 
Start of 

Fabrication

CD-4
Approve Start of 

Operations 
Project 

Completion

FLOAT

Research & Development

Conceptual Design

Preliminary Design

Final Design

Procurement & Assembly

Installation & 
Testing
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FY18 ANNUAL PLAN MILESTONES
IN REVISION
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BES APS-U January 2018 Call

M3 – Vendor currently showing ship date of 3 March
M4 – Arrived at ANL.  Initial Testing Setup near complete.

All not yet finished milestone is being reviewed per phone call of 17 Jan.  Some 
modifications are underway…Updates next month.



APS-U PROJECT MANAGEMENT TEAM IS 
IN PLACE AND READY TO DELIVER THE 

PROJECT

Robert Hettel
APS Upgrade Project Director

Jim Kerby
Project Manager

Tom Fornek
Deputy Project Manager

Elmie Peoples-Evans
Project Operations

Glenn Decker
Accelerator Systems

Mohan Ramanathan
Front-ends and IDs

Dean Haeffner
Experimental Systems
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