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We r?we\.v the pelo'formance of th? LHC collimation systen.1 durmg.2012 and D) DebOy, A MarSiIi, E .Quaranta, S Redae”i, A ROSSi,
compare it with previous years. During 2012, the so-called tight settings were _ _ _ :
deployed for a better cleaning and improved p* reach. As a result, a record D_erarChl, G.Valentan, CERN, Geneva, SW|tzer|and
cleaning efficiency below a few 10— was achieved in the cold regions where the - : .
highest beam losses occur. The cleaning in other cold locations is typically a L Larl! IFIC (CSIC-UV)! ValenCIa! Spaln

factor of 10 better. No quenches were observed during regular operation with
up to 140 MJ stored beam energy. The system stability during the year,
monitored regularly to ensure the system functionality for all machine
configurations, and the performance of the alignment tools are also reviewed.

SYSTEM PERFORMANCE

The LHC collimation system provides a S-S - In order to validate the cleaning hierarchy and study the performance of the collimator system,

multi-stage cleaning in two main cleanin : : o :
TIPS 5 . 5 loss maps are performed. Beam losses are recorded along the ring while exciting the beam with
insertions, IR3 for momentum cleaning and

IR7 for betatron cleaning. A total of 108 L PRt the transverse damper (ADT) and are compared with the peak losses at the primary collimators
collimators, hundred of them movable that - ; , - Tceoar to compute the cleaning inefficiency. The ADT introduces white noise in vertical or horizontal

*TCP.CBL7
TCLA7R3 TOLA B6L7 TCP.B6L7

need to be aligned within 10 — 50 upm B (TR \ e plane that can be gated to selected bunches. When the ADT is working on this mode the excited

recision to achieve the required cleaning. Bisc B B Rieae iy N T W T : . ! . ! . .
P 1 e Momentum . 5 [ = PRl bunch 1s blown up with a controlled speed and interacts with the collimators producing beam

. . . . cleaning  IP3 .
During the 2012 running period with 4TeV TCSG.4L3 | ——— IP7 cleaning

eseas | e losses along the ring that simulate what would happen 1n case of instabilities.

TCSG.B5L3 . . / TCSG.DMR7 TCSG.DSR7
-

beam energy the collimator system was ToLAAGLS ) resorsr f f rcsseny
TCLABL3 -t heniad TCLAABR?

setup with the so-called “tight” collimator TCLATLS . TcraoR? e
. . . - : : : o] o IR7

settings. This settings were necessary to oS 3 : GP TCLAATRT — collimator

achieve smaller p* down to 0.6cm at 4TeV

providing more luminosity to the

experiments.
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o | Tt S T e LR e S el Off-momentum cleaning i IR3 1S also validated by looking at losses artificially generated by
] LR LSRR e LSRG B changing the LHC radio frequency (RF) by £500 Hz in order to generate an off-momentum shift
PRIVARY || n B -—an R s AR Le all bic cnough to measure the cleaning inefficiency in IR3. The highest loss occurs now in IR3 as

SECONDARY R used in 2012 were validated during MD’s 1n 2011. ,
ABSORBER  prorecTion ARY R R R R R R opposed tothe betatron 1osses were the pealks appears in TR/

hierarchy could be achieved without additional
normalized emittance = 3.5 um rad alignment campaigns, indicating that the orbit and — cold IR3
—&—— Relaxed 2010-2011 . . — collimator
@ Tight 2012 collimator settings are stable enough to ensure a
—#— Nominal good hierarchy with 2 o retraction between TCSGs
and TCLAs with 1 single alignment per year. The
nominal settings are even ‘“‘tighter” and have been
tested during several MD’s but up to date they were

not used in regular operation.
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COLLIMATION ALIGNMENT In 2010 and 2011 the beam energy was 3.5 TeV and the relaxed collimator settings were used
All collimators are setup symmetrically around the P while 1n 2012 the beam energy was increased to 4 TeV and the tighter collimators settings

beam orbit for each machine configuration (i.e. —— U described in previous section were used. The figure shows an excellent stability of the cleaning
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injection, flat top, squeeze and collisions). The U ———- e performance which was achieved with only one alignment campaign per year at the beginning
alignment procedure is used to set each collimator jaw  SE—_—"——— of each run period. In 2012, with the “tight” settings the average cleaning improved from
independently around the beam orbit based on the ol , :

beam loss monitor (BLM) spike observed when 99.97% to 99.993% with small dependence on the beam energy.

touching the beam halo with the primary collimators. |l b i — T
This is done only in dedicated low intensity fills. S e | 2010-2012 proton-proton Collimation Cleaning Performance

LHC Co

7 TeV design cleaning inefficiency
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Relaxed Settings ' Tight Settings
2011 3.5TeV 2012 4TeV

Since 2010 several improvements have been Relaxed Settings
MAY 2010 MAR 2011 couMAR 2012 MAY 2012 MD akIYey implemented in the alignment software towards a 2010 3.5TeV
faster, more reproducible and human-error proof
alignment. The main improvement on the alignment speed was the use of the 12.5 Hz BLM data, available
from the start of 2012 run.
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beamswere experienced with up to 140 MJ at 4 TeV.
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