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The APS Upgrade: The World’s Leading High-Brightness 
Hard X-Ray Storage Ring 

The APS Upgrade is a next-
generation x-ray synchrotron: 

Optimized for hard x-
rays 

Incorporating advanced 
beamlines, optics and 
detectors 

‘Round’ source ideal for 
imaging 
 
World’s brightest storage ring 

light source above 4 keV 
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APS Upgrade High Level Schedule 
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Why a Component Database? 
 

APSU Project: will replace the existing storage ring with a 
multi-bend achromat (MBA) lattice 
Very aggressive one-year schedule for removal, installation 
and testing is planned 
Component Database (CDB) aims to aid in the management of 
the thousands of components to be installed in such a short 
time 
Goals:  
- Identify, document, track, locate and organize components 

in a central database  
- Provide links and interfaces to other commonly used 

software systems (“If you know one piece of information, 
you can find everything else.”) 
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User Interfaces 
 

Users can access the system via: 
- Web Portal 
- REST Web Service (Python and Java APIs) 
- Command Line Interfaces (built on top of Python APIs) 

All client interfaces use SSL, and allow both read and write access 
Write access requires authentication and authorization (based on UNIX-like 
permission system) 
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Technology Stack 
 Database: MySQL  

Web Portal: GlassFish 
Java EE: JSF (PrimeFaces), JPA 
REST Web Service: CherryPy 
Python ORM: SQLAlchemy 
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System Functionality 
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Properties 
 

Properties provide a flexible 
mechanism for capturing object-
dependent information.  
They are associated with individual 
components, component instances, 
designs, and design elements. 
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Examples: QA Level, Drawing, Electrical Inspection, etc. 
Property types may be associated with a restrictive set of “allowed” property 
values.  
Property types may be linked to unique “handler” class, which enables 
different view or edit modes in the Web Portal, or integration with an external 
system 
A time-stamped history of each property value is kept to provide a historical 
log of each property  
 



Other Notable Features 
 The “Component Catalog” will contain 

all components to be used on the MBA 
- Components are associated with 

“types” (magnet, ADC, vacuum 
chamber, etc.) 

- “Types” are grouped into 
categories  

Chronological log entries for each 
component, component instance, 
design 
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Users are members of CDB-defined groups; write permission for 
owner or group 
QR-codes only contain component instance #, no other 
information 
Extensive system search capabilities 
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Web Portal: Component Instance Details View 
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Future Plans 
 

Addition of design instances 
Incorporate relationships between design elements (e.g. powered-by, 
controlled-by, etc.) 
Develop ability to capture cable connections 
Investigate integration with several DISCS modules (e.g., Travelers, Cables, 
Naming, …) 
Investigate possibilities for adding graphical interfaces to CDB 
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Conclusion 
 Component Database application has the potential to capture a complete 

Bill of Materials for the new APSU  accelerator well before the installation 
timeframe 
This will facilitate careful planning and tracking of the construction and 
installation process, a prerequisite for an ambitious APSU schedule 
Success will depend on management support, early availability, user 
feedback and quick turnaround for user-requested features 
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Additional Slides 
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APS Upgrade Multi-Bend Achromat Lattice Concept 

J. Murphy, BNL-42333. 
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APSU Technical Specifications 

(*) 1020 photons/sec/0.1%BW/mm2/mrad2 
(#) 1013 photons/sec in 0.5x0.5 mm2 pinhole at 30 m 
(&) 1018 photons/sec/0.1%BW/mm2/mrad2 
 ICALEPCS 2015 
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APS
Upgrade

7 6 6 6 6 3 3 3
102 200 200 100 100 500 500 500

3113 67 142 99 1000 800 302 275
8 keV 1 88 61 43 4.1 3.7 13.9 22.7
20 keV 1 336 164 137 2.9 0.8 5.2 8.1
80 keV 1 382 154 127 1.0 0.01 0.4 0.3
8 keV 1 4.6 3.9 1.8 1.8 0.4 2.0 1.7
20 keV 1 10.4 7.7 4.1 1.4 0.1 0.6 0.5
80 keV 1 10.4 7.5 3.9 0.1 0.0 0.0 0.0

Coherent Flux 8 keV 9.3 813 562 398 38 34 129 211
 (1011 ph/s) 20 keV 0.6 198 97 81 2 0 3 5

1 25.5(&) 1.5 5.1 0.3 0.1 1.9 3.1
1 88 61 43 4 4 14 23

(*) Relative to present APS performance
(#) Flux Density is through a 0.5 x 0.5 mm aperture at 30 m
(&) APS-U 48 bunch timing mode

Brightness (*)

Flux Density (*) (#)

Single Bunch Brightness @ 8 keV (*)
Flux for 10 nm focus @ 8 keV (*)

NSLS-II MAX-IV Sirius
Energy [GeV]
Current [mA]
Emittance, Horizontal [pm]

Parameter
APS 

Present ESRF-II SPring8-II Petra-III

Comparison of APSU to Other Light Sources (Early 
2020s) 

No light source now operating, under construction or planned can 
match all of APS-U’s technical capabilities 
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