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During LHC operation, collimator jaw positions and also warning and
dump thresholds need to be defined in the control system

Collimator settings depend on the machine optics, emittance and running
conditions (injection/collision)

During ramp, settings and thresholds change as a function of beam
energy

Settings and functions (time dependence of the settings) need to be
changed after every modification of the optics

Manual generation takes time and patience. Therefore, an automatic
procedure is needed to generate collimator settings and functions
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Offsets between expected settings (using MAD-X) and values found through
beam-based calibration are sometimes large
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Example: On 7/3/2010, beam based calibration of all collimators performed (see
presentation by D. Wollmann).

We want to quickly generate settings, warnings and thresholds for each optics
(measured, ideal from MAD-X etc).
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Mathematica tool
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« To fill this need, a tool running in Mathematica is under construction

Input
«Collimator database file with names and tilt angles
«Collimator data, starting point of ramp:
*Emittance + optics from MAD-X or beta beat
measurements, or
*Measured gap offsets and
beam sigmas in Excel format
*Nsigma for each collimator family
«Collimator data at end point (same options as for
starting point, combinations possible)
*Measured LVDT readings (optional)
«Scheme: Nominal, Intermediate or Constant
*Subset of collimators kept constant
*Momentum time function
*Resolution (smallest step size)
Maximum halfgap
s\Warning and dump thresholds as fraction of gap

Output

*Gap settings

*\Warning thresholds
*Dump thresholds

... as functions of time
for all collimators, in a
file format that can be
directly imported in the
control system

«Single file for all collimators
or one file per collimator




Experimental: User interface

Collimator database file B1

input/CollDB_V6.503_lowb_st.bl.data

Collimator data to be used:  Meas. XLS file  MAD-X twiss file

Measured collimator settings B1 (XLS file)

input/2010_03_06—collsetup01-bl-450gev.xls

MAD-X Twiss file B1

input/lhc-b1-6.503-inj.twiss

LVDT data file B1

inputfmeanLVDT-450GeV-2010.03.09-B1.tfs

Use LVDT offsets  True False

noTCP3 8. noTC8G39.3
noTCLAS 10. nsTCP7 5.7
noTCEMT 6.7 noTCLAT 10.
nsTCLIG.8 noTCDO 8.
nsTDI 6.8 naTCTHI 900.
naTCTHS 900, naTCTHE 900,
ngTCTVZ 900 noTCTV5 900

Momentum vs time function

input/Momentm3500GeV.csv

Horizontal normalized emittance (m) 0.0000035

Vertical normalized emittance (m) | 0.0000035
Single output file for all collimators | True  False

Inner Dump 0.7 Quter Dump 1.2 Inner Warn 0.85

const. collimators {}
Scheme NOMINAL CONSTANT | INTERMEDIATE

Output file name allCollGaps

Calculate Bllexport one file B1

Outer Warm 1.1

noTCEM3 9.3
noTCEGT 6.7
naTCLE 900.
noTCETCDY 7.
noTCTHEZ 900.
naTCTV1 900

naTCTVE 900
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Example of result

« Halfgap and thresholds as a function of time for TCP.6L3.B1 during the
ramp, with starting point based on beam based alignment at injection

¥ RBA: stefano |[®] LHC ‘v| |f.ﬁ}0P |v| |® EP ‘v| .

r Generate Contexts f Generate Settings |’\u‘|ew Settings |’Ed|1 iypes rf\clual Settings r Incorporation r HyperCycle Management |’Resu:lem Context Manager |

Beam Processes 4 Parameter selection - LHCRING
RAMP_3.5Tev-ions_v1@0_[START] B System ‘cu“_ _MOTOR_TOLERANCE ‘-|
RAMP_3.5TeV_2010_V1 COLLIMATORS =
RAMP_3.5TeV_2010_V1@0_[START] COUPLING | Filter: | [@
RAMP_3.5TeV_2010_V1@0_[START|_Fill(952)_2010-03-16_03:18:55 IP_ANGLE TCLA.DGR7.B1/InterlockThresholdFunct 2]
RAMP_3.5Tev_2010_V1€1020_[END] || |[IP_CROSSING L [TCLIA4L8/ InterlockThresholdFunct
RAMP_3.5TeV_2010_V1®@820 I=| | ip_oFFsET _| [TCLIA4R2/ InterlockThresholdFunct
RAMP_3.5TeV_2Aps_V1 IP_SEPARATION | |[TCLIB.6L8.B2/ InterlockThresholdFunct
RAMP_3.5TeV_2Aps_V1@0_[START] IP_SPECTROMETER [~ [TCLIB.6R2.B1/ InterlockThresholdFunct
RAMP_3.0TeV_2Aps_V1@4430_[END] LANDAU DAMPING TCP.6L3.B1/ InterlockThresholdFunct
RAMP_3.5TeV_2Aps_V1@4450_[END]_Fill(953)_2010-03-19_05:07:28 LHC SIS-REF TCP.6R3.82/InterlockThresholdFunct
RAMP_3.5Tev_2Aps_V1@4450_[END]_Fill(956)_2010-03-20_04:13:54 LHCINJKICKERS TCP.B6L7.E1/InterlockThresholdFunct
RAMP_3.5TeV_2Aps_backup-190310 LUMI-SCAN TCP.B6R7.B2/ InterlockThresholdFunct |
RAMP_3.3TeV_2Aps_short_Clone V1 FeedForward <] | MATCHING QUADRUPOLE TCP.CAL 7Z.R1/InterlnrkThreshnldFunet =
Show hidden MK1 10C REF = Hierarchy I Show Field(s)

Setting part: ® Value ) Target ' Correction Time base: ® SuperCycle ) CyclefBeamprocess ) Injection

Displayed Function: TCP.6L3.B1/ InterlockThresholdFunct#dump_inner_gap_downstream, TCP.6L3.E1/InterlockThresholdFunci#dump_inner_gap_upstream, TCP.6L3.B1/InterlockThresholdFunc#dump_inner_left_downstream, TCP.6L3.E1/InterlockThreshold)

20 Tegend
==-T.CE.6L3.B1 flmelluckThleshuldFum:lﬁdump inner_gap_doewnstream
hnldFum:tﬁ:dum nner_gap_upstream
eft_downstream

15— TCP.6L3.01 /InterlockThre
—— TCP.6L3.B1 /InterlockThreshold Funct#dump_ini

TCP.613:B1/InterlockT hreshold Funct#dump_inher. rlgm upstream
—— TCP.6L3.B1 /InterlockThreshold Funa#dump_outer_gap_dowhstream
— TEP EL':I B1./InterlockThreshol nstream

un:lﬁlump outer | Ief( _upstream

Bl fInterlockThreshold Functidup_ooter=
~=.TCP.6L3.B erfotRTHY ser_right ream

7|~ TCP.6L3.B1InterlockThreshold FunctFwarning-inner-gap_downstream
TCP.6L3.B1 fInterlockThreshold FunctFwarning_inner_gap_upstream

—— TCP.6L3.B1 /InterlockThreshold Funct#warning_inner_left_dounstream

—— TCP.613.B1/InterlockThreshold Funct#wars

0 -{|—— TCFP.6L3.B1 /interlockThreshold Funct#war

—— TCPR.6L3.B1 /InterlockThreshold Funci#war

—— TCF.6L3.B1 /InterlockThreshold Funcafwarning_outer_gap_downstreanm

—— TCF.6L3.B1 /InterlockThreshold Funct#warning_outer_gap_upstream . - - prr——

_54== TCF. .B1 flmelluckThleshuldFunﬂ#war%w

—— TLCF.6L3,B1 /IntecloclT] G_outer_left_upstream

== -6L3.B1 /InterlockThreshold Fu i

— _outer_right_upstream

g_inner_right_upstream
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* Files are generated in a format readable by the control system
* Import tested (takes time, but works)
e Future work

— Graphical user interface under development

— Further cross-checks of output needed before tool is fully operational

— Generation of functions internally from LSA (S. Redaelli, alternative to
Mathematica tool)

— Tilt jaws as a function of the angle of the beam envelope



