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Like most of the other subdetector systems, recent work involving the Endcap Muon (EMU) system has focused on Phase I of the Magnet Test/Cosmic Challenge (MTCC). The goals during Phase I included triggering on and reading out the CSCs along with other subsystems with Global DAQ, testing the muon alignment system, reconstructing muon tracks, and weeding out problems before we begin taking real data. Some of the problems that were uncovered were both surprising and dramatic.

Alignment system

Going into the MTCC, the hardware for the muon alignment system on the +Endcap was complete, including the DCOPS and analog sensors. However, all but one of the z-sensors for the ME+2 and +3 stations were destroyed during the opening and closing of the disks because the disks shifted sideways before moving away from each other on the grease pads. However, the surviving analog sensors (e.g., ME1 z-sensors, inclinometers, and proximity and radial sensors) worked very well and the data we obtained under field-on conditions are striking: we are able to measure deflections caused by the bending of the disks under magnetic field on the order of 20-30 microns. In addition, there are plenty of DCOPS data, but they are not yet understood.

MTCC

In the first phase of the MTCC the main focus of the CSCs was on providing a complementary global trigger that can be used by other subdetectors.  The integration with the Global DAQ, both in terms of readout and trigger throttling had already been shown to work ahead of the Magnet Test.  The internal timing of 36 individual chambers as well as lining them all up to get a unique cosmic trigger that agrees with the other subsystems is a major task. Much preparation had already been done regarding the internal timing and most work therefore went into synchronizing the bunch crossing numbers as well as synchronizing with the DT and RBC muon triggers.  The CSC crew was able to quickly adjust its global timing such that it followed the MTCC  latency of the muon trigger.
 The CSC operations during  Phase #1 were hampered by various Low-Voltage related problems, especially reading out and/or triggering on station ME+1. Some of which could be circumvented by quickly reconfiguring the CSC to operate from stations ME+2 and ME+3 only. In the final days of the Phase #1, however, the rate of LV trips seemed to have dropped. Further investigation of some of the observed features is still ongoing. It is yet unclear whether any of those problems were magnetic-field related. What was found to be magnetic-field related was the sudden silence on two ME1/1 chambers. After opening of the detector it was found that some connectors got pulled out due to a magnetic strain relief. Work is underway to fix this.
 Local and Global DAQ operations were very stable and the CSC participated in most runs both contributing to the global trigger cocktail while being read out. The IGUANA event display in the Green Barrack occasionally showed CSC track segments pointing to and in fact leaving a signal in e.g. the Tracker.

 For Phase #2 the plans will be more focussed on various trigger and efficiency studies as well as collecting large event samples together with the other muon subdetectors.

Look out below!

During the opening of CMS following Phase I of the MTCC, six large dowel pins (three each on the inner steel rings of disks YE+2 and +3) were magnetically coupled to the opposing disk and were pulled out. The pins, which were supposed to have been welded in place during the construction of the disks, have masses between 20 and 30 kg. They fell about 14 to 18 metres, hitting some of the CSCs. Some of the damage appeared serious (see photo) but turned out to be cosmetic: we tested all the dented chambers and found that they all work perfectly.
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Damage to a cover plate on an ME+3 CSC caused by a falling dowel pin.








