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Two Sources of LHC Aperture InformationTwo Sources of LHC Aperture Information
LHC Functional Layout Database LHC Functional Layout Database 
(Oracle)(Oracle)
–– Set of beam screen markers Set of beam screen markers 

for each ringfor each ring
–– Covers cold sections onlyCovers cold sections only
–– Ring 1 and Ring 2 mixed Ring 1 and Ring 2 mixed 

together in one tabletogether in one table
–– So far not converted to MAD So far not converted to MAD 

format (overlaps of elements format (overlaps of elements 
to be dealt with, etc.) to be dealt with, etc.) 

–– Beam screen types defined in Beam screen types defined in 
separate tableseparate table

–– Data extractable in XML or Data extractable in XML or 
Excel formatExcel format

Sequence file Sequence file V6.5.aperture.seqV6.5.aperture.seq
–– Covers full machine (?)Covers full machine (?)
–– Aperture defined at only a Aperture defined at only a 

sample of elementssample of elements
–– No aperture typesNo aperture types
–– Many zero aperture Many zero aperture 

componentscomponents
–– Easily extended to complete Easily extended to complete 

homogeneous (RECTELLIPSE) homogeneous (RECTELLIPSE) 
aperture description of ring aperture description of ring 
(with no zero components) (with no zero components) 
using Madtomma packagesusing Madtomma packages

–– Very small compressed Very small compressed 
definition availabledefinition available

–– See my talk in aperture See my talk in aperture 
meeting 10/9/2003meeting 10/9/2003
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Continuous  and Compressed Aperture Model Continuous  and Compressed Aperture Model 

Functions to “intelligently”
interpolate apertures to any value 
of s.
Makes it easy to generate 
SEQEDIT objects to 
programmatically add apertures 
anywhere and improve tracking 
inside MAD-X.
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Aperture types from Functional Layout Database Aperture types from Functional Layout Database 
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Beam Screen Markers from Functional Layout Database Beam Screen Markers from Functional Layout Database 

Need to separate two rings, apply arc length correctionsNeed to separate two rings, apply arc length corrections
–– Done using Madtomma LHC packages, build standard Done using Madtomma LHC packages, build standard mfsmfs

object, compress aperture dataobject, compress aperture data
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Aperture of complete ring from Functional Layout Database Aperture of complete ring from Functional Layout Database 

Beam screen markers extended to full ring, data Beam screen markers extended to full ring, data 
compressed to eliminate redundancycompressed to eliminate redundancy
First shot, straightforward to automateFirst shot, straightforward to automate
Many possibilities for visualisation, external calculations, Many possibilities for visualisation, external calculations, 
etc.etc.

IR1

10000

20000 sêm

-0.03-0.02-0.010

xêm

-0.02

0

0.02

yêm



J.M. Jowett, AB-ABP-LOC Meeting, 8/2/2005 6

To be doneTo be done

Merge warm aperture data from sequence fileMerge warm aperture data from sequence file
–– Is this the best source for now ?Is this the best source for now ?

Apply apertures to all (?) magnetic and other elementsApply apertures to all (?) magnetic and other elements
–– Or just some of them? Or just some of them? 
–– Fill in drift spaces with aperture markers Fill in drift spaces with aperture markers àà la carte ?la carte ?

Further automation via Mathematica link to XML and Java ?Further automation via Mathematica link to XML and Java ?
–– Might avoid exporting intermediate files from databaseMight avoid exporting intermediate files from database
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MAD Error Settings from Magnet Measurements MAD Error Settings from Magnet Measurements 

Files shown by Files shown by ThysThys last timelast time
–– Slot assignments, measured field errorsSlot assignments, measured field errors
–– Overwrite random assignments in MAD with real Overwrite random assignments in MAD with real 
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Madtomma Function To create errors in MADMadtomma Function To create errors in MAD

Transforms error table into MAD error definitions]Transforms error table into MAD error definitions]
–– Easy to visualise distributions of occupied slots, calculate Easy to visualise distributions of occupied slots, calculate 

functions of errors, etc.functions of errors, etc.

ColorListPlot@Transpose@mfsColumn@LHCB1MGassigned, 8"S", "MUX"<DD ê.
8s_, mu_<→ 8Cos@2 π muD, Sin@2 π muD<, AspectRatio → 1D
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