Tools within the LHC Online Model

« OM modules

« Example of using OM

* Overview of use-cases and tools in view of LHC
commissioning stages (A.1 — A.4)



In control system

Not in control

AN

system

OM Modules ( as of now; scripts mostly set up for SPS)

Module Functionality

madx gui

Creating madx input files from the LSA database
‘ , Processing requests for computations from client software (Java and
OM server

Script repository

Trim ‘dummy’

Analysis toolkit

python APl available)

Updating settings (magnet strengths) via LSA

BPM data acquisition — multi-turn and orbit (via file exchange)
BLM data acquisition via LSA (not finished)

Python/madx scripts to be run on the OM server:

Orbit bumps; arbitrary knobs; aperture checks; orbit correction; energy
matching; tracking (orbit in control system format); lattice matching to
measured tune/chrom.

Application similar to LSA-trim but sending trims to OM server (with Jutta
Netzel of AB/CO). Will be testing this week.

Tune/optics measurements from few turns of bpm data (not finished)
Beam matrix measurement from beam profile scans (including coupling)
Driving terms (in collaboration with J. Rowland of RAL )




An example of OM usage — checking out MADX input files from LSA DB

& Applications Actions @38 &\ @ & USsA @D satsep 22,1352 Q)
et OM server v0.0.3 - fafsjcern.ch/eng/sl/online/om/repository/sps/repo.xml = || B * |k
File Edit Tools Repository SVMN) Help

SRRy

| run || U|Jdate| | |

[ Repository | Data |

3 sps

9 [ Decks
D SFT-LHCMD_L14400_PDOT W1
D SFT-LHCMD_L14400_FPDOT _W1
D SFT-LHCMD_L14400_PDOT_W1
D SFT-LHCMD_L14400_PDOT_V 1

i|[ SPS.elements.elx | Plot 0

IC
[»

I Element definition, generated autom atically by machine
! @date = Tue Sep 18 12:42:55 CEST 2007
! @accelerator_zone = 5PS

QF2.F: QUADRUFOLE, | = 3.085 , k1 := kQF2 ; L
J||MBAF : REEND , | = 6.260018603 , angle : = kMBA H
|| MBE.F: REEND , | = 6.260018603 , angle ;= kMEE ;

VVSA D INSTRUMENT , | = 0.175 ;
[y SFT-LHCMD_L14400_FDOT_V1 LSDAF : SEXTUFOLE, | = 0.42 , k2 1= kLSDA;
D SFT-LHCMD_L14400_PDOT_V1 gﬁ,v.l\?rﬁ%ij,ﬁ—b\éKlfKEg’zl?; .0.25 , kick = kKMDWV10107 ;
[ SFT-LHCMD_L14400_PDOT V1 QD.F ' QUADRUPOLE, | = 2.085 , K1 = kQD :
[y SFT-LHCMD_L14400_PDOT_¥1 LSFE.F : SEXTUPOLE , | = 0.423 , k2 := kLSFE ;
[y SFT-LHCMD_L14400_FDOT v 1 rB~1PDHH_1ai1%7r\j|FT:O|;K|ICKE(R),2|?; 0.25, kick 1= KMDH10207 ; Import Wizard BE1E
[y SFT-LHCMD_L14400_FDOT V1 T e i [ R (] = R T Format:
[y SFT-LHCMD_L14400_PDOT_V1| ||| LSDE.F: SEXTUPOLE, | = 0.42 , k2 := KkLSDE ;
[y 5P5.TH. elements. elx MDV10307.F: VKICKER, | = 0.25 , kick := kMDV 10307 ; LHC_FESA = |
[ sPs.TH LOE10402.F: OCTUPOLE, | = 0.74, k3 1= KLOE10402 ; LHC_SM18
L e e ] MODH10407.F ; HEICKER , | = 0.25 , kick ;= kKMDH10407 ; LHC_SM18_2 = |
[y sPS.TH.strengths. str MDV10507.F : VKICKER , | = 0.25 , kick 1= kMDY 10507 ; LINACS L
O T LSEL002.F : SEXTUPOLE, | = 0.74, k2 ;= kLSEL0502 ; NORTH_EXTRACTION| |
[ sps MDH10607.F : HKICKER , | = 0.25 , kick 1= kMDH10607 ; =
e e LOD.F: OCTUFOLE, | = 0.677, k3 := kLOD ; =
[y sPs.strengths.str MDV10707.F : VKICKER , | = 0.25 , kick 1= kKMDV 10707 ; = |
[y TT2. elements. elx LOF.F: OCTUPOLE, | = 0.705 , k3 1= kLOF; Lic] =
0 Tre LSFAF : SEXTUFOLE , | = 0.423 , kZ = kLSFA
GSEANETIEEE S MDH10807.F : HKICKER , | = 0.25 , kick : = KMDH10807 ; 1 rer || ar
[y TT2.strengths.str MDV10907.F: VEICKER , | = 0.25 , kick := kMDV 10907 ; el Qui
¢ I scripts MDH11007.F : HEICKER , | = 0.25 , kick 1= kMDH11007 ;
[ aperture_db MDV11107.F: VKICKER , | = 0.25 , kick 1= kMDV11107 ;
- MDH11207.F : HKICKER , | = 0.25 , kick 1= kMDH11207 ;
[y aperure_dn MDV11307.F: VKICKER , | = 0.25 , kick 1= kMDV 11307 ;

0.698 , k1 = KQEL1140Z ;
25, kick 1= KMDH11407 ;

[y bootstrap. madx
[y knob_example. py
D knobi_mad

D correct-orbit.madx

I
QE11402.F 1 QUADRUFOLE, |
MDH11407.F : HEICKER , | =
TIDP : RCOLLIMATOR , | = 4.3 ;
MDV11507.F : VKICKER , | = 0.25 , kick 1= kMDV 11507 ;
BCT : INSTRUMENT , | = 0.694 ;
MDH11605.F : HEICKER , 0.
7

I =025, kick 1= kMDH11605 ; n
QF2AF QUADRUFPOLE, | = 3.

D correct-orbit. py 91, k1l := KQF2A;

D convert—orbit. pry

QMS.F : QUADRUFOLE, | = 0.705 , k1 := kQMS ;
[y test.madx VVSE © INSTRUMENT , | = 0.175 ; I
[ tracking MICQH11653.F : HIKICKER , | = 0.95 , kick : = KMKQH1165%2 ; H
! AlvDBC - INSTRUMENT , 1 = 0.5 ; |
[ tracking_py BTV : INSTRUMENT , 1 = 0.45 ;
[ twiss | VZBA : INSTRUMENT , I = 1.875 ; |
) TBSM : RCOLLIMATOR , | = 2.0 ;
[ twiss_aper MKQV11679.F : VKICKER , | = 1.4165 , kick : = kMKQV 11679 ; |
4] I I MOWI11FOS F - WEKICKER | = 0 25  kirk "= kKMOW11705 - ~I|H

l/VOIV.IthlV.It r Srer;err | 7

[»

log4j: WARRM Mo appenders could be found for logger (org. springframework. core. CollectionFactory.
log4j:WARMN Flease initialize the log4) system properly.

Caching is EMNAELED
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An example of OM usage — checking out magnet settings from LSA

& Applications Actions @ cE £ W @ & usA @ sarsep22,13:5¢ Q)
» OM server v0.0.3 - fafs/cern.chfeng/sljonline/om/repository/sps/repo.xml = |8 %
File Edit Tools Repository VM) Help
| run " Updatel | |
[ Repository | Data | [ ecstrengths.str | Plot 0
dsps kMDH21207 (= 0.0 ; =l
¢ [ Decks KMDH53407 = 0.0 ;
[y SFT-LHCMD_L14400_PDG kKMDH53207 := 0.0
KMDH11407 = 0.0;
[ SFT-LHCMD_L14400_PDQ TR e o (L0 2
[y SFT-LHCMD_L14400_PDG ||i| kMDH10207 := 0.0;
[ SFT-LHCMD_L14400_PDG KLSFC := 0.03758934918 ;
KLSDB 1= -0.148004081 ;
[y SFT-LHCMD_L14400_PDC KLSDA = -0.16359453959999999 ;
[ SFT-LHCMD_L14400_PDQ KLSFA = 003758934918 ;
[} SET-LHCMD_L14400_FDC KLSFB := 0.024089784200000006 ;
KQF1 = 0.014494553849022075 ;
[} SFT-LHCMD_L14400_FDG KQD := -0.0145897658605 1024 ;
[ SFT-LHCMD_L14400_PDQ KQEE0302 1= 0.0 ;
[y SFT-LHCMD_L14400_PDG el leE s ;
KQE11402 :
[y SFT-LHCMD_L14400_PDG KLQSA = 0.0 :
[ 5PS. TH.elements. elx KQF2 1= 0.014733763849022075 ;
[y SPS.TH.sequence.seq ESBSI_EéSllS?;M= 0-005 )
[ sPS.TH.strengths. str KEBLRS 176M = 0.0 - Import Wizard BEE
[y sPs.elements_elx kMDV41307 := 0.0 ; B |
[ SPS sequence.saq KMDV3 1507 1= 0.0 ;
KMDV42 107 ;= 0.0 ;
[ sPs.strengths.str KMDVA41932 1= 0.0 LEIR =] [cNGs125v1
D TT2. elements. elx kKMDWVE0O507 = 0.0 ; LEIR_FESA LHC_INDIV_EI
[ TT2.sequence.seq Emgﬁgﬁg; con LHC || |cNGs2_sc_vi =
[y TT2.strengths. str Bies: 1 TGN LHC_FESA FT-MDLHC_L14400VL
¢ [ scripts KMDV13307 ‘= 0.0 ; LHC_SM18 CNG512sV1
D aperture_db KMDVEOS07 = 0.0 ; LHC_SM18_2 FT-MDLHC_L14400V1
D - kMDV3I0907 ;= 0.0 ; LINAC3 SFTPRO-CNGSV1 | |
CIRTEITEIn KMDVS5 1907 1= 0.0 ; NORTH_EXTRACTION| | |SFTPRO-CNGSV1
[ bootstrap. madix KMDVS0307 1= 0.0 ; PS _| [SPS.USER.LHC25NS_SC_Y
[ knob_example.py Wl PTG (ELE PS_FESA SPS.USER.MD1_SC_V1 | time interval: |0 | [z4400
3 knob_mad Emgﬁ%ig; o 8'8‘_ sPs SPS.USER.MD2_SC_V1
[ correct-orbit macx KMDV22507 1= 0.0 . SPS_FESA NON-MULTIPLEXED_SPS
) : : TIZ SPS.USER.SFTPRO1_SC_\
t—arbit. KMDW3 1907 1= 0.0 ; -SC.
D correct-or I_ 47 kMDV41107 ;= 0.0 ; TI8 SPS.USER.SFTPRO2_SC_\
D convert-orbit. oy KMDWV533207 1= 0.0 ; TT10 L
D test.madx kMDV32507 := 0.0 ; TT2
[ tracking kMDW40907 (= 0.0 ; TT21
) KMDVS 1307 1= 0.0 ; TT22 |
O ‘rE_‘CK'”g-W KMDWBS 1777 ;= 0.0 | e |
[ twiss KMDV232107 := 0.0 ; =] [«] 1 [ v 1
[ twiss_aper KMDV10107 ;= 0.0 ;
o KMDVE2307 1= 0.0 ; e e
O B KMDV20707 (= 0.0 | i || Q |
[ orbit-bump. madx KMDVS0107 1= 0.0 ;
< a0 I 5] KMDV23307 := 0.0 ; =

[ output [ server |

ECTIITTL 15 CTa—D L
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Edit Tools

An example of OM usage — creating an orbit bump
€ Applications Actions %@Q@ 0 usa

OM server v0.0.3 - /afs/cern.ch/eng/sl/online/om/repository/sps/repo.xml

Repository SVN) Help

@ satSep 22,1356 Q)

| run ” Updatel |

l/ Repository rData |

s/ orbit- bump.py r Plot O

D SFT-LHCMD_L14400_FDJQ
D SFT-LHCMD_L14400_FDJ
D SFT-LHCMD _L14400_FDJ
D SFT-LHCMD_L14400_FDJ

[y SFT-LHCMD_L14400_FDQ_ |

[y SFT-LHCMD _L14400_FDd]
[y SFT-LHCMD _L14400_FDd]
[y SFT-LHCMD _L14400_FD{
D 5P5.TH.elements. elx

D SP5.TH.sequence.seq

D SP5.TH.strengths.str

D 5P5.elements. elx

D SPS.sequence.seq

D SP5.strengths. str

D TT2.elements.elx

D TTZ2.sequence. seq

D TTZ2.strengths. str

¢ [ Scripts

D aperture_db

D aperture_db

D bootstrap. madx
D knob_example. py
D knob_mad

D correct-orbit. madx
D correct-orbit. py
D convert—orbit. py
D test.madx

D tracking

D tracking_py

D TwWiss

D twiss_aper

D twiss-icleal

D orbit-bump.madx
D orbit-bump. py
D tune-lknob. madx
D tune-lknob. oy

D bootstrap. py

Y test.py

1]

#l fusr/bin/python
#

# script to create orbit bumps
#

# place matching parameters here

wvariables = ['kMPLH4 1672, 'kMPLH41994', 'kMPSH42198']

# format - sequence, place, parameter, value

targets = [['sps’,'BPCE.41801','x','35.e-3"], ['sps,'QF.42210",'%x','0"], ['sps’,'QF.42210",'px’,'0"] ]

outf="test_bump.lkknokb"

base = 'fafs/cern.chjeng/slfonline/om/repository/sps/scripts/’
madx="J/afs/cern.ch/enag/sl/online/om/mad:x /linux /madx’

# if the coniguration 'message’ file present read it in

#

# produce madx file

#

tmp_madx_file=base+'__tmp_bump_matching. madsx'
tmp_out_file=base+'__tmp_bump_matching. out’

tfs_file=bhase+"mytab 1fs"

# add defaults
temp = openibase + "template. madx","r"). read(

#emp = temp.replace('__OPTICS _PATH__",".  /declks"
= openitmp_mad:_file,"w")

fowrite('l bump matching job")
f.owrite('l generated by the online model’)

f.owrite{temp)

# match target values

D

{]

1/ Output rSer\rer |

BT 13 CIa—DCCL
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An example of OM usage — creating an orbit
& Applications Actions &8 S\ W @ & USA

OM server v0.0.3 - /afs/cern.ch/eng/sl/online/om/repository/sps/repo.xml = |8
ile Edit Tools Repository VM) Help
| run " Updatel | |
- hva
[ Repository | Data | A/ Fite: ["Plot 0 =
22 =
] Root
¢ COMADX 1fs =
D tune.ifs
h 5
D LS54 -extrbmp.tfs L & Q
) 2 jVie[a
D orbit_x.1fs =
[ orbit.tfs 0.1 e out
[ orbit-ilya.tfs o doc
[ new_orkit_x.tfs 2 jOu
D table.tfs o jSe
D new_orhit.1fs o rep
Y twiss.tfs N A N I | N A
2 dati
D orbit_y.1fs W
[+
D new_orb.ifs cur
[ new_orhit_y.1fs & dati
Yy aperture tfs - o plot
[ twiss-bump.tfs 2 acti
o 3 Knobs 0.05- o tem
o [CJ BFM data
2 rep
N e { 2 sim
2 exp
= imp
o sea
= tasl
2 sen
2 sep
o inbe|”
0 =2 outl
T T T T T T ° unti_
1] 1000 2000 3000 4000 S000 6000 FFgar
: el
5 T=IRK[=] mxaverure Oy averane | ] S s
v F4w = B
l/Output rSer\rer |
wirong tfs format for apertures =~ |
EEFOR: number of columns 10 does not match the number of keys 9
loaded table tmp/aperture. tfs
wirong tfs format for apertures L |
acding aperture length 2984 I=|
‘ [+] e | [+]

| o* | Writable | Smart Insert | 1722 : 1 |

2 |1 [Inbox for llya.Ag| 54 [iagapov@ abpclfl iagapav@abpc]ll@) [AkBaprym - zﬂu_l@ [Informations surl@ [Minutes of the Lil iagapov@ abpcl]l - Java - amfsrt.fjavllé;l OM server W.O.S|Em-




An example of OM usage — creating an orbit bump

€ Applications Actions %@Q@ = 6

USA

ERRCTY

@ satsep 22,1357 Q)

b

File Edit Tools

OM server v0.0.3 - fafs/cern.ch/eng/sl/online/om/repository/sps/repo.xml

Repository VM) Help

- | Ef *

| run " U|Jdate| |

|/Re|msitnry rData |

l/ test_bump.knob r Plot O

[} SPSEEAM -OFH. knok
D test_bump.knob

D test_tune_knob.knok
D MORTH_EXTREEAM -1552 _HT|

D EAST_EXTREEAM-L554_HTRI
o~ [JBFM data

[y EAST _EXTRBEAM-LS54_VTRI||:
[} NORTH_EXTRBEAM-LS52 _EX

[} EAST _EXTRBEAM -LS54_BXTR|:

[ Root kmplh41672 0.0005 16969495
& [ MADX 1fs | kmpih41994 0.0003786611558
o I Knobs kmpsh42198 0.0001549141292

Knob Creator,

Create Knob |

KNOB NAME

test—knob

SYSTEMS

CORRECTORS H

Parameter name

Value

FARAMETER TYPE KNOEB

logical MPLH4167 ...

5.16969495E-4

logical MPLH4133..

3.786611558E-4

DEVICE NAME SPSBEAM|

logical MPSH42135...

1.54391412392E-4

OPTICS

EastExtraction-FT-2006v1
EastExtraction-FT-2007v1l
EastExtraction-LHC-2006v1
EastExtraction-LHC-2007v1
LHCEB1Transfer-2007v1
LHCE2Transfer-13/02/06
LHCE2Transfer-18/03/06
NORMALO4
NorthExtraction-FT-2006v1
NorthExtraction-FT-2007v1
SECTORTEST

Save knob in DB

fOutput rSer\rer |

loaded knob tmpj/test_bump.knob
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An example of OM usage — ‘trim dummy’ prototype

MADX application

: @ses (@
Supercycles ParticleTransfer : Parameter selection - SPSRING
|SP'SRING |v| System HW MAGNITUDE : K |v
CHROMATICITY - -

LHCMD25.92-55-270_PDOT_V2 [ Cyde | Beam Process | CORRECTORS H :ug!ca:.gg::rf'?
SFT-LHCMD_L14400_PDOT_V1 ogical.
ION-FTS00_PDOT_V1 2EERDOR e s el logical LSFA/K

= - - = EXTR OCTUPOLES i ey
i it PaoT i LHCMD-L5575_Acc37_PDOT (11225 = |logical.LSFB/ K

- - - LATTICE MEASUREMENT e
LHCMD25.92-55-270_PDOT_V1 MOMENTUM logical LSFC/K
LHCPILOT-LSS46_L16800_PDOTCopyTest OCTUPOLES
4] Il ] 4] Il | [*]| | [sERVO SPILL
[] Show archived Select All SKEW QUADRUPOLES - | Show Field(sy

Setting part: ‘® Value (O Target ' Correction Result view Time base: & SuperCycde O Cycle;EeamProcess

Displayed Function: logical.L5D A, K

Send to MAD

Prototype application; tests in progress



LHC Stage A: Commissioning phases

Phases for full commissioning Stage A (pilot physics run)

Phase Description

A1 !njection and. first turn: injection commissioning; threading, commissioning beam
instrumentation.

A.2 Circulating pilot: establish circulating beam, closed orbit, tunes, RF capture

A3 450 GeV initial commissioning: initial commissioning of beam instrumentation, beam
dump

A4 450 GeV optics: beta beating, dispersion, coupling, non-linear field quality, aperture

A5 Increasing intensity: prepare the LHC for unsafe beam

A.6 Two beam operation - colliding beams at 450 GeV

A7 Snap-back and ramp: single beam

A.8 Bringing beams into collision: adjustment and luminosity measurement

A.9 7 TeV optics: beta beating, dispersion, coupling, non-linear field quality, aperture

A.10 Squeeze: commissioning the betatron squeeze in all IP's

A.11 Physics runs: physics with partially squeezed beams, no crossing in IP1 and IP5

From LHCCWG web pages




Stage A.1: procedures and tools availability

Procedure Activity Candidate OM tools Dupl. | Need
A.1.1 Commission
injection region (steering Check transfer line stability Beam matrix measurement y? ?
onto TDI) beam 2

Optics matching ? ? ?
A-1.2 Threading around Trajectory correction (cross-check) Optics model ?
the ring — beam 2 J y Orbit correction (YASP x-check) ?

Corrector/BPM polarity checks Optics model

Linear optics checks .

(kick/response) OfpuEs et

Aperture checks with free U i, ch_ecklng [l

o model + optics model + BLM
oscillations : ? y?
d slidina b data for consistency
and sliding bumps orbit bump script
Energy matching (optional) Energy matching y? ?

A.1.3
beam 1

- same as A.1.1 for

A14
beam 1

- same as A.1.2 for

A.1.5 interleaved
threading

Similarto A.1.1 —A.14




Stage A.2: procedures and tools availability

Procedure Activity Candidate OM tools Dupl. | Need
A.2.1 Instrumentation and
corrector checks
A.2.2 Establish closed .
orbit — both beams Close the trajectory
Closed orbit correction to get few Orbit correction y 2
turns
| Aperture scans | See A.1.2 | |
A.2.3 Measurements with | Integer and fractional tune
Tune measurement y ?
a few turns measurements
| Adjustment of chromaticity | Input to the optics model; knobs | |
| Adjustment of coupling | Input to the optics model; knobs | |
A.'2'4 SNSE |9ANEEN Orbit correction Orbit correction y ?
different sectors
| Correction of Bdl | | |
| Correction of MQ-MQ offsets | | |
A.2.5 RF observation
equipment
A.2.6 SPS-LHC energy Match BdI(SPS) BdI(LHC1) Energy matching 2 y

matching

A.2.7 Synchro loop
commissioning

A.2.8 Beam capture

A.2.9 Measurements with
captured beam

BdI(LHC2) f(RF)

Similar to A.2.3




Stage A.3: procedures and tools availability

Procedure Activity Candidate OM tools :glu Need
A.3.1 Final RF
commissioning with pilot
f)\i.li;cz S EIEESTILL Calibrate BPMs and correct orbit Orbit correction y ?
Acquire trajectory data Tune/optics measurement
A.3.3 First commissioning optics model
: : Set TCDQ to 10
of beam dumping (pilot) © Qo 10c Optics measurement ? ?
Aperture measurements Optics model
A.3.4 Commission -
Optics model
systems with higher TDI setting up Op _
intensity ptics measurement
Tune meter and chromaticity Tune/optics measurement
measurement optics model; tracking
Initial BLM commissioning Aperture model; bumps
A.3.5lEstabI|sh cycling Verify reproducibility
machine
A.3.6 Lifetime optimisation | Adjust chromaticity, tune, orbit, Bumps and knobs N y

—getto 1h

coupling




Stage A.3: procedures and tools availability (continued)

Procedure Activity Candidate OM tools Dupl. | Need
A.3.7 Further Svst tic BPM and ¢ Use response data for optics fits ?
commissioning of beam ystematic and corrector Optics model -> LOCO ? ?
) : . calibration _ _
instrumentation with >1h Orbit correction (YASP x-check) |y ?
Commission PLL tune and Tune/optics measurement
coupling measurement optics model; tracking
Commission wire scanners Beam matrix; optics model ? ?
SR and rest gas monitors
A.3.8 Basic optics checks | Harmonic analysis of multi-turn Tune/optics “
in addition to LOCO data Driving terms ? Y
Measure emittance ? ?

A.3.9 Further
commissioning of beam
dumping system

A.3.10 Commission
feedback systems

A.3.11 Rough setting up
of TDI

RF tuning

Aperture measurements

Chromaticity measurement; orbit
feedback; tune and coupling
feedback; transverse feedback

Beam matrix; optics model

Optics model

Optics model

See A.34




Stage A.4: procedures and tools availability

Procedure Activity Candidate OM tools Dupl. | Need
A.4.1 Measurement and
correction of the closed Orbit correction Orbit correction y y
orbit
A.4.2 Measurement and : Optics measurement (x-check)
: ) : Detailed tune measurement . _
correction of linear optics Chromaticity tuning
couplin Tune knobs
P Coupling correction
Beta-beat
: . Optics model
Dispersion
Refined optics model -> YASP etc. | Response matrix
Beta measurements with k- :
: Input to optics model
modulations
A.4.3 Measurement and Aperture measurement with Tracking; checklng aperture
: ) model + optics model + BLM
correction of aperture kick+scrape :
data for consistency
Orbit centring into aperture bumps
A.4.4 Detailed RF
measurements
A.4.5 Measurement of the Input to optics & aperture model
momentum aperture
A.4.6 Collimators and Measurement of beta-functions .
Beam matrix; optics model ? ?

protection devices

and beam sizes

MORE INPUT NEEDED

Tracking? Loss maps?
MORE INPUT NEEDED




Stage A.4: procedures and tools availability (continued)

Procedure Activity Candidate OM tools Dupl. | Need
A.4.7 Measurement of the Tune versus dp/p, q’, q” etc Input to optics model

global nonlinear optics PP, 4. 9 ' P P y y
A'4'8. SelinEs el e Polarity checks Driving term application ? ?
non-linear correctors

A.4.9 Measurement and Separation bumps 2

correction of aperture
Spectrometer compensation IR2,

o
IR8 '
A'4'10. el ey Not yet defined Optics matching?
matching
A.4.11 Detailed beam loss
Beam loss maps Beam loss maps?

studies




OM applications availability summary (A.1 — A.4)

Phase

Tools

A.1 (Injection and first turn)

A.2 (Circulating pilot)

A.3 (450 GeV initial
commissioning)

A.4 (450 GeV optics)

bumps and knobs; orbit correction; tracking; energy matching
Beam matrix (T18)

bumps and knobs; orbit correction; tracking; energy matching
Tune/optics measurement

bumps and knobs; orbit correction; tracking; energy matching
Beam matrix; driving terms

bumps and knobs; orbit correction; tracking;
Beam matrix; driving terms

beam loss maps

Color code: developed (= successfully tested) under development proposed



COMMENTS :

In the first commissioning stages we mainly should:

* Provide a relevant up-to-date optics model. Requires up-to-date LSA DB.
Optics model tuning for LHC more complicated than SPS (further studies
required)

 Testtools

» Understand bottlenecks of linear optics model

Outstanding technical issues:

Do we need to define procedures to transfer response matrix from OM to
YASP, LOCO etc. or will it be done manually by Jorg?

* Do we need to transfer optics tables produced by OM into LSA? LSA has
only ‘nominal’ optics tables. (Need to discuss with Mike & Co.)

Proposed focus:
« Beam matrix and optics fits with little data available (early commissioning)
« Strategy for fitting the madx optics model for LHC
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