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A dedicated luminometer for CMS The Big Day, Installation in CMS

Just before the end of Long Shutdown 1 (LS1), the first major maintenance and upgrade period for the LHC and its
experiments, the Pixel Luminosity Telescope (PLT) was installed in the CMS experiment. Positioned close to the beam pipe,
directly behind the Forward Pixel detector its purpose during the next running period will be to measure the instantaneous

luminosity at the highest energies and highest collision rates foreseen at the LHC.

Why does CMS need g el Port card

interconnect board
the PLT?

The PLT is the only sub-detector in
CMS, whose sole purpose it is to
measure the delivered
instantaneous luminosity. It must
do this with a high precision and in
real-time.

The high precision is needed
since the luminosity is an
important ingredient to many
physics measurements done at
the LHC, for example the
measurement of the Higgs cross
section.

Simultaneously the Iuminosity
measurements have to be directly
available to the LHC operators to
tune the beams according to CMS
requirements. Cooling pipes
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Getting ready for first collisions: Tests and calibrations

After the installation of the PLT detectors in the CMS experiment tests were made to check if everything was working as expected and
all of the low voltage, high voltage and optical fiber connections were routed correctly. All readout chips were addressed and they
responded to external signals. By measuring the noise of a pixel the high voltage connection to the silicon sensors was checked. The
last test checked the cooling loops for leaks but did not find any.

The installation of the PLT was a success!

As a next step the detector had to be calibrated at its operating temperature. These calibrations have to be done for every
telescope, every ROC and even for every pixel. The goal is that all ~200k readout channels have a similar response behavior for
charge deposited in the sensor material and are able to transmit pixel and fast-OR data with an error rate as low as possible.

How to unify the response threshold for ~200k pixels:
A design drawing of a PLT carriage equipped with a single telescope and a picture from Analogue Telescope Output
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The silicon sensors of the PLT need to be cooled to counter the negative effects of radiation damage. The PLT cooling and CMS Preliminary Fill 3679. 450GeV
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