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Concept of EXCEL List

• Started as tool to provide common data set for beam dynamics 
simulations

• Component count for initial (2005) XFEL budget book

• Extended to provide input for
– 3D modelling
– magnet family planning
– power supply planning
– power and utilities distribution
– vacuum planning

• Linac (module) modeling only loosely coupled
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Excel List Work Flow

Lattice/Optics Specification and Development with Beam Optics Program 
(MAD)

Calculation of Geometry, Optical Functions

Script to distribute names, further attributes, check geometry constrains, 
calculate cable length, combine data, etc.

Together with component properties (i.e. magnet data) power supply data is 
provided

Together with beam optics data aperture information is calculated

MAD

MATLAB

EXCEL
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Excel List Work Flow

Lattice/Optics Specification and Development with Beam Optics Program 
(MAD)

Calculation of Geometry, Optical Functions

Script to distribute names, further attributes, check geometry constrains, 
calculate cable length, combine data, etc.

Together with component properties (i.e. magnet data) power supply data is 
provided

Together with beam optics data aperture information is calculated
List includes:

– Geometry
– Beam optics
– Aperture Data
– Power Supply Information
– Some Component Specifications 

MAD

MATLAB

EXCEL
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Excel List Work Flow

Lattice/Optics Specification and Development with Beam Optics Program 
(MAD)

Calculation of Geometry, Optical Functions

Script to distribute names, further attributes, check geometry constrains, 
calculate cable length, combine data, etc.

Together with component properties (i.e. magnet data) power supply data is 
provided

Together with beam optics data aperture information is calculated

MAD

MATLAB

EXCEL

+ Ensures consistent physical solution
+ Single person maintenance ensures consistency

- Single person maintenance needed for consistency
- Difficult to incorporate additional beam line relevant data
- Involves to many separate steps and manual work
- Not a closed loop
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Optics View

optic infostrength info
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Names

• Unique Component Name
Type and Serial number

• Unique Element (Position) Name
Type.Position.Section (i.e. QI.57.I1)
Position: round off longitudinal position of element

• Circuit Name (also used in optics program)
Type.CircuitNr.Section (i.e. QI.5.I1)
CircuitNr: count up within types in each section
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Geometry View

position and orientation of element (mid point) in FLA coordinate system
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Aperture View

beam stay clear (100 σ, δ=3%) inner aperture (where defined) 
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Power Supplies

nominal: data at 17.5 GeV (system laid out for max. 25 GeV)
max: all PS at maximum power (i.e. 25 GeV + max. gradient at all PS)

from MKKfrom components(max. dist. to hall + 50)*2
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Components

from longlist from MEA, MDI, …
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Database Outlook

Implementation of data/components which are not directly 
optics relevant (but beam dynamics relevant, for instance 
impedance budget)
– Example: Pumps, bellows, flanges of BC section

• single point of information during design (construction, 
commissioning, operation) phase of specification, 
properties, status, location of (beam line) components

• facilitates interactive design procedure ?
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Database Features (Wish List)

• Change of parameters by individual responsible should be 
possible

• Frequent consistency check
• Local copy (Excel List) for day to day work
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