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THE LHC LuMminosiTy CONTROL STACK

The LHC luminosity control software stack controls Luminosity at an IP (Gaussian beams): ... and with the reduction factors:
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Points (IP). This is achieved by adjusting the beam sepa- L= JrevN1 N2 Mounch Y GS
ration, crossing angle, or squeeze factor (8*) at an IP. anfre G (1 (O‘Z a )2)0'5
— + | — —

“ ... where: o 2

g 0.8 ® f.v: revolution frequenc

s rev: , q , y separation factor for a separation d:

% 0.6 e N ,: bunch intensities in beam 1 and beam 2

-% 0.4 ® 7punch: NUmMber of colliding bunches _ 2

g O-é ° 3" squeeze (B) function at the IP S = exp (r‘_z)

% 0 1 7 3 4 5 6 e v: relativistic factor

e £ normalized transverse emittance (Beam size o, bunch length o,. In case of both a separation and a

Beam Separation [o . . L
P ] crossing angle an additional correction is needed.)

LuMmiNosiTY OPTIMIZATION AUTOMATIC CALIBRATION SCANS

ARCHITECTURE

The LHC luminosity control software stack follows a Scan the beam separation while acquiring the lumi- Perform separation scans synchronized with the ex-
client-server architecture. The interface to the control nosity signal to find the beam head-on position giving periments of arbitrary patterns, defined in a Domain
system is abstracted and can be replaced by a simu- maximum luminosity. Specific Language, to calibrate the absolute luminos-

lation for easier testing and development. ‘Scan IPL [13/09/17 14:55:57] | ity measurement using the van-der-Meer method.
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Time Orchestrate multiple systems (e.g. power converters,
orbit feedback, collimators) to smoothly adjust ma-

chine parameters like the crossing angle or 8 while
SEPARATION LUMINOSITY LEVELLING the beams are in collision.

Interaction Point Reservation

LHC Luminosity Server

Physics Abstraction

| | | 1 1 1 |
04:20 04:25 04:30 04:35 04:40 04:45 04:50
Time

Control System Simulation Keep the luminosity constant at an IP around a target For example with decreasing beam intensities, the cross-
Abstraction value by adjusting the beam separation. This is in ing angle can be decreased. This 1s used operationally
5 particular used for the two low-luminosity experiments | | at the LHC in 2017 and increases the integrated lumi-
CMW DIP (ALICE and LHcb) at the LHC. nosity by ~5 %.
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SIMULATION AND WONDERLAND MODE Time in Fill [h]

'Wonderland' subscription multiplexer (what's real after all?)

In the future, this functionality will be extended to al-
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