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Motivation

BLM, BTV, BPM Commlssmmng

Linear Optics and Dispersion (TL+Ring matching)

BPM & MAGNETS POLARITY
First probe of the APERTURE

BLM: Beam Loss Monitors
BTV: Beam screens
BPM: Beam Position Monitors :
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Transfer Line

Access system commissioning Test TI2&TIS8
DSO test ’
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(205 51850

» Test scheduled weekends to minimize the
inconvenience to the experiments and hardware
commissioning

 Pilot beam 2-5 109 = less intensity = less radiation

=> less impact on post test tunnel activities
I O B B B e ) L

13 ¢ 15
IREAROIROE T EX0P) S67-578-LBDS
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TRANSFER LINE TESTS
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Altitude
(m)

450 —

TRANSFER LINE TEST:

® Setting up of TT60/TT40 extraction |
(before sector test, date to be
defined)

® Beam down to TI2/TI8 TED
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 S81-S78-LHCb

Objectives

~oy¥ |/
8 horizontal aperture -
:

|| T2 dispersion o
|

A “ TI2 horizontal ape

.....

Beam measurements:

« BPM and orbit
corrector polarity and
gain checks

 Rough linear optics
and dispersion checks

« Trajectory stability

Patrol and closure
» S12-S23-ALICE

» TT40/TT60 extraction

/f Beam down to TED

p « LHC mastership
Beam down to TED - commissioning

with SPS mastership

 Threading/steering
 BI commissioning
« BIC commissioning

SPS-TI2 energy e
MKE4 waveform scan match/acceptance _' ‘ =

— 2011 injecti Wi .’
—— 2012 injectil

« MSI-MKI-beam
synchronization

/SF

Commlssmmng of TCDI
set up with automatic

« MKE waveform scan application

1.SS4/1SS6
 Extraction region
aperture scan

9.81 Updated: 20:10:52 BTVDD.629339.82 Upa

LBDS-MKI
synchronization

« Inject and dump
commissioning

156100-50 0 S0 100150200




~ SECTOR 23

LHC Partially closed

« ATLAS and CMS not concerned
« But other sectors might be closed for powering test
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Strategy

SECTOR TEST:
® Transfer line set up
® Beam to TDI with MKI OFF (TI2 TED out)

B1 ® Beam to TDI with MKI ON

05 Q4 D? D1 Q5 Q2 Q1
) sl il MKIT R PR MDA NOOE  NOXA WCEW VW

imnin e a7 I DI TCDD ~ 3
IHIHI=I=I=IlI.EEIHH.-IIII s — T AR .

1(3) UL =

.

e BPM aind BLM

- Beam-beam rate monitors

injection collimator - Im

BTVs for Injection of beam 1
Updated 185&12  1218214447470000000 LHCBTVSIASL2 61 pdated: 18:54:12 & 1218214447470000000

x x
Updated: 18:54:12 @ 1218214447470000000 LHCBTVST.AA L2681 Updated: 185412 @ 1218214447470000000

D
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® Beam to TDI with MKI OFF (TI2 TED out)
® Beam to TDI with MKI ON
® Beam to IR3 (TDI out)

DT QG2 Q1

FBXMIEA  NDONE  NOGA WCEW VDY

Strategy

i

e BPML s B M TP timung PLT - 0.5 m

position FL <105 m
Beam-beam rate monitors W tirst turn screen - 0.5 m
sereen for pection =05 m

benm current fransformer - | m

imjection collimator - 1m
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10 Dilution
kickers MKB

Septum magnet MSD
V-deflection

H & V Kickers s Wisa B RS p POINT 6
MKE for dilution Beam Dumyg A} S - A ¢

Block TDET
Qd :

Fast kicker B about 700 m &
magnet MKD A S
H-deflection " —

Q4R
about 500 m

Extraction KickRers — g asR ) 'e,

15 Systems W
ﬁ.—— SECTOR 6 7

A

g beam instrumentation: BTV, BLM, BCTs ..
12 + Inject and dump (with beam)

"J

SECTOR
TEST B2




tes

-requisl

Pre

« IST + HWC

» Powering test
e Dry runs

» Access system
« DSO

e« Machine checkout
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collimators

How to stop the beam

 Collimators with minimum gap on anti-collision
switches = 0.5 mm

« 5 mm overshoot across nominal orbit
e Possible to tilt collimator to leave NO clearance
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LHC Beaml
Permit
Operatorswitch
MEKI2Z status

SECTORTEST 523
CIB.5R2.IMIL.1 CIB.SRZINILZ

MNathing needed

SECTORTEST 578-567-LBDS

CIB

SR3.MI2.1 C

LHC Beam2
Permit

LBDS. B2

SRE.IMI2.2

|2 Linac 4 BIS Overview

Select BIS for accelerator

REA: msolfaro

Configuration Version:-999 Time: No Timq

LHC Beam Interlock System

Injection P

l Auce

M cvs

e Stamp Available

ermits
l Atas

" gLl

Operatorswitch
MEIS status

[l Auce_zoc ] ToTEM

: / =

B1&B2need to be e B oF ecion Swiches

Vacuum
MEKIZ erratic

MEI
Wacuum
ALICE detector

CIB.UAZY.R2B1L2.B1

BLM
Wacuu

commissioned

Wacuum

MEKIZ erratic

CIB.UAGT.RE.B2 CIB.UAG3.LG.B2
acuum
WIC [septa)

LBDS (PLC) *BLM

ser 182 @

Beam 1 Permit [l
Beam 2 Permit [l
BP Link Status [l

BIS Operation Overview

PM OK

Pre-OP

&l & 5=

[l Movables Allowed In
[l stable Beams

am Presence

ClB.UI33.U3.81
ACCESS_SBH
WICH!

IR3 (B} CIBDS B2

CIB.5R7.57.82

@ Masked Channels

. Interlocking channels
@ CIBG: Beam Permit Loop
‘ BIS Logging Overview

BLM CIB.TZ7E.U7.B2

{1}5houbd be tected ED30 test; i there zne wes oould
hawe o jumper
{2)Cowered by 515; if do=sn’t work could hawe & jumper.

CIB.UABT.RB.B2LB.B2
Vacuum
1 Signal Generator-appBCConfigLhc

User SigGen ' RBA: lhcop

i BCConfig Selection
- [nc-mKD-uAs3

SDDS search
[+] 75 Begin [12/05/2014 15:33:35] TsEnu [19/05/2014 15:33:3] [ searcn |

PIC is covered by SIS
The unmaskable inputs not needed for the Se
and will be disabled.

The maskable inputs if not commissioned and opera
will have a jumper.

[l signal Generator

cfc-ua63- mksim
MKD.UAG3.SIGGEN.GD
ExpertAcquisiti
Global state

ExpertCommandGloball
‘ H Send command HResel

[+] [Istant/Reset controlied by timing

MKD.UAG3.SIGGEN.1 MKD.UAG63.SIGGEN.2

= ingDeviceBean | ExpertC ionDeviceBean B ingDeviceBean | ExpencC iceBean

IC ExpertAcquisitionDeviceBean ExpertAcquisitionDeviceBean
ExpertAcquisitionDeviceBean

ExpertAcquisitionDeviceBean

450

450 GeV 450 GeV

Beam Energy Tracking will get the energy
from the BETSimulator
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il Or the main bends IF READY ]

Data
Start Time 14:04:43 308
Time Index(
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Data450
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The tests were undoubtedly an essential precursor
to the successtul start of LHC Beam
Commissioning

(Following plots = ref: M. Lamont et al. “ The LHC
Injection Tests”, LHC Performance Note 2008-10-21)




A bit of History
First trajectory

BPMs triggered at the first
== passage (async mode)

Orbit correction to +/- 10

3 mm H/V within few shots
ﬁl T . First corrected trajectory:

| | +/- 3 mm (LHC design
specs: +/- 4 mm)

1

- MKI—IR2
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A bit of History
First BPM and COD polarities
‘ = £ a=n= EER ,"|u5 I — check

ay u‘ a0 . BPMs polarity errors spotted

1 “I”l |”’|“ Il ”l@h” |“'hl'| IIIII *, Phase error S23: erroneous
mmn klck "w"' . :

o — — Wrong amplitude S67:
—e— Inversion of polarity of Q6.L7
||“ III (Fig. bottom)
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A bit of History
First BPM and COD polarities
check

B Corrector: MCIAH.81804 [measurad)
—o— Corrector: MCIAH.21804 [nnodel )

V response(m/rad)

=
m
b=
E
[-1]
7]
=
=]
(=9
W
E

20% coupling found =» Initially only 5%
of the V coupling could be explained

TI8 S78 OptiCS matching monitor number

Kick response measurements can spot cross-plane coupling
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A bit of History
First dispersion measurement

Dispersion measurement
el revealed optics problem in IR3
Right = some of the trim

nal u -
dlsp 2data usm

and a strong mismatch

+ between TI8 and S78 =» a real

+Meas - puzzle and took some time to
T understand

| it
Y‘ '4‘” "“ AR

‘ W <”'M'|ml| 'HH“,. ‘
i W‘Mm '1|} ' ilis 'I'IHF'I

‘l\";“"\"!'l”i'i i Hw'lm
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A bit of History

First aperture

quench with beam, 1 pilot ~
| 4 1092 p) = two COD/plane
90”0 phase advance; BLM
determine the loss location

Bottleneck in injection
region found, confirmed by
radiation survey and fixed
= - (Fig. top)

: A wiYw.7i

H ARC Aperture 18-20 mm.
V limitation at Q8/Q7-L3 of
about 10 mm (Fig. bottom)

Coupling errors detection
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A bit of History

BLM
cominissioning

TcP6L3 TCSG5L3  1csG.4R3 | BSR3
—TCLA’s

ieplay

BLM response at
collimators

FREESAS S & 8T e i i3 R R L L 228 13223238 ET
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TRANSFER LINE TEST: TI2 & TI8

Patrol and closure of LHC §12-523, $81-578, LHCb and ALICE. Last
interlock checks/tests. TT40/TT60 extraction (TEDs in)

Beam down to TI2 TED, establish rough trajectory
(threading/steering). Bl commissioning with beam. TI2 interlock
commissioning with beam. SPS-TI2 energy matching and
acceptance. 5PS mastership.

LHC mastership commissioning. B1 MSI & MKI pulsing. Bl
commissioning (cont.). Timing of B1 and MKI pulse.

LBDS-MKI B1 synchronization. Inject and dump commissioning.

Beam down to TI8 TED, establish rough trajectory
(threading/steering). Bl commissioning with beam. TI8 interlock
commissioning with beam. SPS-TI8 energy matching and
acceptance. SPS mastership.

B2 MSI & MKI pulsing. Bl commissioning (cont.). Timing of B2 and
MK pulse.

LBDS-MKI B2 synchronization. Inject and dump commissioning.

BPMs and orbit corrector polarity and gain checks TI12, rough linear
optics & dispersion TI2.

BPMs and orbit corrector polarity and gain checks TI8, rough linear
optics & dispersion TI8. LHCb TED shots in parallel. If interleave
injection then both lines together.

MEKE waveform scan LLS4/LLS6.

TL trajectory stability TI2 - beam on TED. More TL Bl passive
commissioning.

TL trajectory stability TI8 - beam on TED. More TL Bl passive
commissioning. LHCb TED shots in parallel.

Set TCDI, automatic application TI2/TI8.

Rough LS54 extraction region aperture scan.

Rough LSS6 extraction region aperture scan. LHCb TED shots in
parallel.

End of TI2/TI8 test. RP survey

LHCb & ALICE
TED shots
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ORP) 2:LT18,[H/8-S6/7,A.BDSH
Patrol@nd@losure®fAHCEANdEXxperiments.AMMagnetsipre-cycle.?
Last@nterlock@hecks/tests.ETT60@xtractiondTEDsMN)

Beam@own@olTI8ETED,Rstablish@rajectory.ALHCAEnastership.AMSIE
&MMKIBulsing. AHCbETEDEhotsAn@arallel.

TI8ETEDUt,MMKIDff/on,Bbeam@olI DI.EThreaddast@art@D T I8N
MSI.BetlET DI,ETCLIL.AMorelT LBIRommissioning

TDIDut,eam@odR7@ight.FirstBIRommissioningdBLM,BPM,
BTV).EThreading

Beam@oAR6ABDSB2@vithBrbitorrectorsTCDQREA CSGAnGBDeam[
and@nterlocked).Bteering. Beam@umpline@BIRommissioning.?
Synchronization.®RRoughheck@®fExtraction@hannel@perture.

Beam@oAR6ABDSB2@vithFinject@End@ump"JTCDQRLETCSGHNE
beamiEndnterlocked).Bteering.MoreRheck®Bl.Bynchronization.
Rough@heck®fE@xtraction@hannel. MKDE&nob&est.AMKBE

BPMs’@nd@)rbitli’corrector@)olarity@thecksI8I3L[$78—S67,I3Linear
opticsRRispersionfTI8RFH78-S67

Bcreen@atchingfTI8@Anjection

TDIn,BhysicalEperture@neasurementsiniT I8End®helnjectionk
region.FLHCb@BCM+BLM&alibration@niarallel

MKI8@vaveformBcan

TLRrajectoryBtabilityT18EHbeamBDnETED.FMorelT LEBIE)
commissioning.AHCbETEDBhots@niarallel

Rough[SS6@xtraction@egionperture@can.fLHCbETEDEhotsink
parallel

BLM@atency@heck

BLM@esponsedcollimator@plashes)

ApertureAR8@&NdB78567 Could be combined

Magnet@olaritydRCO.A78B2,M5L8,Bkewjuads,BampleBIMQT,E
MQTL)

SetfICDI,EutomaticpplicationfT18Riffhot@lonednET1)

Pre-cycle@@®ffects

End®fT18/5S78567/LBDS@B2&est. RPBurvey

f(outcome of TL
& ST1)

LHCDb TED shots =
2+3+1 hours

TOT: 66 h =
8.25 shift
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CERN Ihcsectortest2014.web.cern.ch

e LHC SECTOR TESTS 2014-2015

Home | SCHEDULE | MACHINE CONFIGURATION | BEAM MEASUREMENTS | MEETINGS AND DOCUMENTS

LHC Sector Tests 2014-2015

Conclusion e

2. PROGRAM FOR TI2, TI8 AND SECTOR TEST S23

3. PROGRAM FOR SECTOR TEST S78-S67
4. PROGRAM FOR TRANSFER LINE TEST TI2 & TI8
5. MACHINE CONFIGURATION

 Sector tests are essential precursor and a
high profile milestone in preparation for full
beam commissioning

« Two sector tests are proposed for 2015:

O

O

s TL: 22-23 Nov 2014 = t12&t18 commissioning
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