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Abstract LHC Collimator Alignment Procedure
Refere i ri . .
@ collimator C""ﬁw l Aligned right
. . . . B : 1. Define beam edge by horizontal, vertical . jaw position
Beam-based LHC collimator alignment is necessary to determine the ’i or SKew primarygcolllgmator - IR,7 Aligned left
beam centers and beam sizes at the collimator locations for various Beam > ' Jaw position
machine configurations. The cleaning efficiency of the system is @ Reference
iy . . . llimator Collimator i
dependent on the accurate positioning of the jaws with respect to the - BIM
P X ning k . P E — Beam Center: Ax; —
beam [1]. Fast and automatic alignment [2] is provided through an | o . . 9
. . 2. Align jaw of collimator i.
operational tool that has been developed for use in the CERN Control Beam
Center, which is described in this paper. The tool is implemented as a Reference
. : : . ‘g imator Colli ri
Java application, and acquires beam loss and collimator position data %m ermate
from the hardware through a middleware layer. The user interface is l i : , : Lm _ _Rm
. . " . 3. Re-align primary collimator. . £ L;
designed to allow for a quick transition from application start up, to Beam Beam Size: 0; = N
selecting the required collimators for alignment and configuring the eforence Collimator i (Vo /2
alignment parameters. The measured beam centers and sizes are then @ collimator LMy, iT
logged and displayed in different forms to help the user set up the . : : : : TCP cutin
4. Open collimator i to the required settings in terms beam o
system. o > .
IS of the measured beam size and beam center. )
_ )
Alignment Tool
Main Collimator Status Display
Eullimatnr Status Display (HWG: LHC COLLIMATORS) Jaw Step Size, Stopping BLM th rEShOId
File Applauncher Reset Setup Display Search: can be ianIt manually in case needed ) ) ) )
[ ~ ReA:notoken Collimator Alignment Application
|
Beam 1 & ‘ LHC collimator Control Application - Semi-Automatic Set-up V1 (Device: TCTH.4L8.B1/TCT.IP8.B1.1.H) REE
HOR File S5ettings JRRset More displays Help 5Setup Options EPM Bl E2?
TCDOA.A4R6.B1 -> MDC ' | PRS | TCL.5R1.B1-» MDC || PRS | TCL.5R5.B1-> MDC PRS | TCLA.B5R3.B1-> MDC PRS [ Jaw corners ﬁ sitions/Angles | Increment | BBA | : @)?iewsJ || | More | N
] ] o - Beam loss data [01/02/13 21:03:11] s G e '
TCLA.6R3.B1 -> IMDGI PRS | TCLA.7ZR3B1-> PRS  TCLAB6R7.B1.> IMDC PRS I TCLA.D6R7.B1 -> MDC | PRS SeMI-automatic setup using Increments : I
I_l I_l Left Step Size [um]: |10.0 - | Apply Lefu 1.5E-5 - I
TCLA.A7R7.B1 -> MDC | | PRS | TCP.6L3.B1-> MDC | | PRS | TCP.C6L7.B1-> MDC | | PRS | TCSG.5L3.B1-> MDC | | PRS oy Beam Loss I TCTH4LLE1
pply Right! - . =
TCSG.4R3.B1 > MDC | | PRS | TCSG.ASR3.B1-> MDC | | PRS | TCSG.BS5R3.B1-> MDC | | PRS | TCSG.4R6.81-> MDC | PRS Right Step Size [um]: = MOhItOI‘Ing Slgnal I Ml
| Stop a £ TCP.C6L7.B1
TCSG.6R7.B1 -» PRS TCSG.B4L7.B1 -» PRS TCTH.4L1.B1 -> IMDC PRS I TCTH.4L2.B1 -» MDC I PRS I ELM Stop Value [au; Apply Bothl é HOE Yertical
i TCTVA4L5.B1
TCTH.4L5.B1 -» PRS TCTH.4L8.B1 -= MDC PRS Time Interval [sec] é ﬂ [ TETVA4L2.B1
ga 2.0E-6
VER TCLA.A5R3.B1 -> MDC PRS TCLA.AGR7.B1 -> PR% TCLA.C6R7.B1 -> MDC PRS TCLIAARZ -» - - Setup mode - Step 3. M M W TCTYA4LLEL
Fri Oct 28 11:22:59 CEST 2011 Ub e s
TCLIB.6R2.B1 > -- TCP.D6LZ.B1 > PRE-> PRS - STATE (3): SYNCHRONOUS_ACQUISITION - TVA.4L 181 > MDC IPRSI _ _ e ——
- Egg ‘gam'"gs (16): ERROR_MOTOR_LVDT, Left Jaw Que-n - @ue-our @ opw-IN @ pw-out thitels | | | | | | |
== rrors (0): No Errors . . . R . oy G oy e
feBaLz > IMDCI FRS | TervaaLsst-> IMDCI FRS | TenvBate- [MDC || PRs | ToL4L2-> e Rightjaw @ up-in @ up-ouT  @oDw-IN @Dw-ouT e [ulizgjlllauz12:3u:u?u21“14“2””“21“22“21“24“21“3““.5, 5
SKEW Anti COLL & vp @ pown :
TCP.B6L7.B1 > MDC | | PRS | TCSG.A6L7.B1-> MDC | | PRS | TCSG.E5R7.B1-> MDC | | PRS | TCSG.BSL7.B1-> MDC | | PRS N o0 .
Positions readout from the low-level "'-.__-_..-.- COI ||mator Jaw
TCSG.A5L7.B1 > IMDCI PRS | TCSG.A4L7.B1.> IMDCI PRS | TCSG.A4R7.B1-> MDC | PRS  TCSG.BSR7.B1.-> MDC | PRS Motor ste... | v Left UP 7.95 Gap UF 4 10.00 """"-\ Positions
TCSG.D5R7.B1 -» PRS Jov odges |7 Left DW 4.93 Gap DW 3 E 8.00
OTHERS Right UP 3.95 Centre P 595 ,E 6.00 -
TCDD.4AL2 -» TCDIV.20607 -= TCDIV.29012 -> TCDIH.29050 -» i
- - - - - Right DW 3.95 Centre DI 95 §' 4.00-
TCDIH.29205 -= - - TCDMN. 29234 -= - - TCDIH.29465 -= - - TCDIV. 29509 .= =
| Console | Positions: [¥|Set [v|LYDT [ | [JLim [ JRes [ Mot [ JE [] _—
11120141 - Theze 18 B0 SoRER, 0T it's valid BLM:  (BLM1 [JBLM2 [JBLM3 [JBLM4 [Jlogy | | | | | | |
] 21:01:00 21:01:20 21:01:40 21:02:00 21:02:20 21:02:40 21:03:00
Int. Time: 1.31s [ |81.92ms [ |12Hz time [hh:mm:ss]
R Mark as Setup | Save Settings View Plots [[ |12 Hz ELM Data
...... R

at jJava.util.Tinerlhread.mainloop [ I1Ler. Java: 213
at Java.util.TimerThread. run(Timer. java: 462

19:14:46 - Ready.

Alignment Statuses

Grey: Collimator not yet moved

Yellow: Collimator touched the
beam, not yet aligned

Turquoise: Collimator aligned

Inputs:
aligned jaw positions, beam

emittance, B-functions,
required settings in o

Outputs:
jaw settings in mm for
LHC operation

Collimator Setup Sheet - Beam 1 (/user/slops/data/LHC_DATA/OP DATA/LHCCollimators/Setups/Setup 2013-02-01 1/Collimator Setup Sheet 4000GeV-collisions 2013-02-01 19-14-16 Bl ONGOING.txt)
File Edit Options

) Collimator Positions and BLM Signals |z\|E\z\
= A 1.5E-5- M 3 6.0E-7 =
= 6.0E-7 - = = — 6.0E-7-
e e e e
= i } !Rﬂh S 1.0E-5- WIEM/ £ 9.5E-7- 1 =
z 5.0E-71 i WW @ n,f‘u‘ -  OE-7 b %‘ @ S.0E-7 1 ‘ | Hf;
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s 4.0E-7- £ E 4.5F-7- E
s T 0.0E0- e e
: T T : T T ; T T : T T
23:10:00 23:11:00 23:10:00 23:11:00 23:10:00 23:11:00 23:10:00 23:11:00
£ £ £ £
£ 10.007 E s5.00- E 10.007 E
b 2.00- - P a 5.00 " E 5.00
S 0.00- S 0.00- 2 0.00- 2 0.00-
WA W Wi v
2 -5.00 2 2 -5.00 2 -5.00
-10.00- -5.004 -10.00-
i | I é | | i 1" un T T E‘ | T
23:10:00 23:11:00 23:10:00 23:11:00 23:10:00 23:11:00 23:10:00 23:11:00
time [hh:mm:ss] time [hh:mm:ss] time [hh:mm:ss] time [hh:mm:ss]
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o Start Alignment

. Stop Alignment

pil i I Retract All Collimators

Measured

parameters saved

automatically to file

Measured Beam-Based Parameters

5l [me

M=

Geometric Emittance: 5.2 1E-10

Setup M Sigma: 4.5

RMS Momentum Deviation: 3. 06E-4

Furmtier Status Collimator Mame Angle {de AL Calib fmim A F Calib (mm Lv'DT qa Cap Offset fmmy  |Half Cap Meas (mm) EF sigma in call plane| JAW L Setting {mim) | |40 R Setting {mm) | Target HALF CAP sigm Fo:
g True TCP.CEL7.BL 000 1.020 -1.5%25% 2.474 -0.25%2 1.272 nja nfa hia 362 147
10 True TCTH.4L5 .B1 000 -1.8495 -7.475 6067 -4 935 3.040 0,942 4. 482 -14.352 1000 131
11 True TCP.CEL7.BL 000 0,845 -1.425% 2.2449 -0.265 1.160 nfa nfa nia 3.320 147
36 True TCP.CEL7.BL 000 0,845 -1.425% 2.250 -0.265 1.160 0.252 08495 -1.42% 3.320 147
37 True TCTH.4L2 .B1 Lo 2850 -2.275 5.191 0,238 2.6l 0. 7491 5245 -7.574 1000 321
38 True TCP.CELF.BL Lo 0855 -1.405 2.1490 -0.275 1.130 nfa nfa nia 3.21 147
42 True TCP.CELF.BL Lo 0855 -1.405 2. 1849 -0.275 1.130 0.252 0855 -1.405% 3.21 147
43 True TCTH.4L1.B1 Q.00 3500 -2.115% 5569 059 2.808 0,942 10,110 -8.725 1000 265
44 True TCP.CEL7.BL Q.00 0815 -1.365 2.109 -0.275 1.090 hjia hfa hia .10 147
45 TrLe TCP.CEL7.B1 0.0 0815 -1.365 2.109 -0.275 1.090 0252 0815 -1.26% 3.10 147
46 True TCTH.4L5.B1 Q.00 7 BE0 4 260 3.400 £.a70 1.710 0551 125749 -0.&349 12.000 231
47 True TCP.CELF.BL Q.00 0. 785 -1.325% 2.038 -0.270 1.0%5 hjia -0.270 -0.270 3.00 1497

WRITiCa z
o] True TCP.DELF.BL Q0,01 1035 -0.585 1.596 0225 0810 hjia hfa hia 3.20 147
1 True TCTYA4LS . BL Q0,01 2.505 -1.255% 3.852 0575 1.930 0.e00 6572 -5.422 10,00 131
2 True TCP.DELY.BL Q0,01 0,980 -0.540 1496 0220 0.7&0 hjia hfa hia 3.00 147
12 True TCP.DELY.BL Q0,01 0,980 -0.540 1.487 0220 0.7&0 hjia hfa hia 3.00 147
13 True TCTWA4L2 . BL Q0,01 0.B20 -4.7&0 £.243 -2.070 2.5490 0,540 6232 -10.472 10,00 325
14 True TCP.DELY.BL Q0,01 0. 965 -0.530 1.464 0217 0.748 hfia hfa hia 2.395 147
15 True TCP.DELY.BL Q0,01 0. 965 -0.530 1.464 0217 0.748 hfia hfa hia 2.395 147
15 True TCTWA4L1.BL Q0,01 4. 460 0,450 3977 2.455 2.005 0.e00 5.452 -3.542 10,00 265
20 True TCP.DELY.BL Q0,01 04855 0520 1.445 0217 0.738 hfa hfa hia 2.91 1ar
21 True TCP.DELY.BL Q0,01 04855 0520 1.445 0217 0.738 hfa hfa hia 2.91 1ar
22 True TCTWE. 4L Q0,01 2025 -1.845 3.883 0065 1.960 0.B50 7862 -7. 732 12.000 232
23 True TCP.DELZ.BL Q0,01 0,940 =0 500 1.405 0220 0. 720 nfa 0220 0220 2.84 1497
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