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Abstract LHC Collimator
_ _ _ _ _ Transverse view - beam direction into paper _ , ,
The Large Hadron Collider is equipped with 100 movable collimators. = 86 collimators are installed in the 27 km LHC
The LHC collimator control system is responsible for the accurate — — Vacuum tank ring [1].
synchronization of around 400 axes of motion at the microsecond level,
and Wlth the precision of a _few mlcrometres_. The sftatus and settings of ® = Each of the four jaw corners can be moved
the collimators can_bg monltc_)red by three dllsplays in the CERN Control Temperature sensors individually by a dedicated stepping motor. Jaw
Qenter, each providing a different V|ewp0|n’_[.onto. the system anq a movement requests are sent via the Motor
dlfferent level of abstractlon_, such as the pqsmons In mm or beam size | F Drive Control (MDC) PXI-based module.
units. Any errors and warnings are also displayed. In this paper, the |
display operation is described, as well as the interaction that occurs Reference ”- ' Reference _ _ _ _
when an operator is required to identify and understand an error in the Linear Variable Differential Transformers
collimator settings. [_] (LVDTs_) prov@g an independent m_easuremept
> < of the jaw positions as well as the jaw gap, via
. the Position Readout Survey (PRS) module.
Collimator Parameter Space i y (PRS)
Sliding table
_ =  Four resolvers count the steps of each motor.
_ Beam-Based Gap opening (LVDT)
Mechanical Parameters Resolver | |
Parameters | Resolver  Gap position (LVDT) = A total of 400 axes of motion to be continuously
: + switches for IN, OUT, ANTI-COLLISION monitored [2]
€beam Bcnll Ueon | > <
| : Low-Level Monitoring
: " ¥ | Collimator Fixed Display
N Hierarchy G' |
o Settings chil coll : LHC Collimators | Beam: B1 | Set: HW Group:LHC COLLIMATORS 15-09-2011 22:36:23
//;/r/r : L{rrn) MDC IP1 PRS R{mm) 428 TCLA.7R3.B1 SN NFS | TCSG.DSR7.B1 -3.8 ]
| | E E E Collimator Status
| : 24 .88 TCL3R1.B1 -25.13 IP5 3 49 TCSG.ESR7.B1 ’i ~3 58
\ Apertimm) | |Angle(mrad]| & | Xbeam B | TCTH.4LLB1 [ ESTETIEE-W TCTH.4.581 | EEVENEWY | 1cscor7B1 | EEXE
R TR Wt : 024 [T ERTINN 428 773 [T 587 404 BTSSR .42 Green: OK
24.84 TCL5R5.B1 E ZERC NN RN | TCLA.B6R7.B1 ﬂ 7.19 Yellow: Warning
| J1pos J1Angle J2pPos J2Angle FIY | TCTH.412.81 -5.68 IP6 X7l | TCcLA.cor7.B1 | ERY . L
White: Gap Indication
o A B Toraz B BSOS | TCDQA.A4RG.EL | WYY | TcLapcr7El | R
>\‘\--\____ﬁ Xl |  TCTVB.A4L2 291 7.19 [[IISELEMN 583 415 JIEETYE S 2.5
‘ \ ‘ \ ‘ \ ‘ \ Jaw Positions XN |  TCDD.4L2 -0.7 IP7 IP8 . L
I'*-"”[mn"l] r"“12[""'""'] MS[I'I"II'I'I] M4[mm] T roonare N > o rerpeLze1 | R = Online Monitoring of
ZRYd B TCLIA.4R2 -24.99 2. .DeL7. 08 1187 [N E TRl oss collimator jaw positions,
24.55 [ EISTYEeX N | 22908 176 [IREEEEITHNN 251 o5 [EEYTEE -o:- collimator and MDC +
IP3 RN | TCPEoL7B1 | XY TI2 PRS statuses.
4.12 TCP.6L3.B1 -4.33 TCSG.AGL7.B1 ﬂ -3.14 1.4 TCDIV.20607 ﬂ ~1.98
= Beam-based parameters have to be measured via beam-based 2.74 TCSG.5L3.B1 -4.34 ‘ b 372 266 TCDIV.29012 | W] = Collimators divided by
collimator alignment [?)]_at 4 stages: injection (450 GeV), flat top, Y | TCSCUR3ER1 3 67 Red | TCDIH.29050 | BERE ocation. one screen for
squeezed beams, colliding beams (top energy). !
N | TCSGASR3.B1 -3.56 2.4 TCDIH.29205 | [EROE each beam.
= Functions are generated to ensure that the collimators are always $.0L [ Jetteggeenia | -4.14 kvl | TCDIV.29234 | IEFEY
at the optimal positions during dynamic changes of configuration. AT | TCLA.ASR3.B1 -7.64 2.96 TCDIH.29465 | V¥ .
i .‘i = Available on the web
b.22 TCLA.BS5R3.E1 -7.02 g 02 CDIV.2950¢ 29 -
. . . . . and in the CERN Control
= The jaw positions are interlocked at all times, and the settings
_ _ 6.18 TCLA.6R3.B1 -6.1 Center.
must be continuously monitored.
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_ SUMMARY bar graph- lilh.H! with optics beta table with measured beta Roman Pots Table [ Roman Pots Graph [ Phase space display [ Message
Collimation summary BEAM 1 BEAM 2
Beta cut TCP.C6L7.B1 >>> 3.09 TCP.C6R7.B2 >>> 3 Collimator
Status Display
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e e 1 oy No settings in beam o for Fri Oct 28 11:22:59 CEST 2011
' ] 1 1 TCP.D6L7.B1 -> MDC PRE--= PRS- STATE (3): SYNCHRONOUS_ACQUISITIOMN 7
different collimator groups --= PRS Warnings (16): ERROR_MOTOR_LVDT;
--» PRS Errors (0): No Errors
TCT TCTH.4L2.B1 >>> 25.92 TCTH.4R5.B2 >>> 25.98 TCTVAALE.BY > MDC PRS TCTVB.ALS > MDC PRS TDL.
INJ_COLL TCLIA.4R2 >>> 86.15 TCLIA.4L8 >>> 79.07 Both GUIls available to operators
: : / in the CERN Control Center
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