HLT MET Trigger Data Quality Monitoring 
We continue responsibility for HLT MET (Missing ET) Data Quality Monitoring (DQM).  HLT means High Level Trigger and refers to both the L2 (Level 2) and EF (Event Filter) stages. We also evaluated the performance of the HLT MET algorithms using early ATLAS data.  Johns and Lei concentrate on the online monitoring software while Kaushik focuses on the offline monitoring software.
We continue to develop and maintain DQM histograms for both online and offline shifters.  These histograms are used by both general trigger shifters as well as MET slice trigger shifters to quickly detect problems in the data. The histograms are also used by the MET slice trigger shifter to assign a DQ flag (green, yellow, red, black) for each run that can be used to decide to include or exclude the run from a given physics analysis. 

To date, two general types of problems have been detected by our DQM histograms: calorimeter performance and trigger configuration.  Noisy calorimeter cells can appear as spikes in the MET phi distribution.  We monitor the MET contributions from each calorimeter layer so the origin of the problem within the calorimeter can be quickly located.  Trigger configuration problems can be spotted by monitoring the transverse energy distribution after the trigger decision at a given level.

For online DQM, we monitoring the inputs and results separately for a small number of L2 and EF MET signatures (triggers).   For offline DQM, in addition to monitoring the inputs and results, we monitor the contributions to MET from each calorimeter layer, correlations between the MET results for the three triggering levels, and specific trigger efficiencies with respect to offline MET under a variety using orthogonal triggers.  

The most time-consuming tasks are to test and update, if necessary, the HLT MET monitoring code for every new software release, to modify the code to reflect changes in the DQM frameworks, and to provide trouble-shooting documentation for shifters.  Additionally we maintain macros for the online (OHP) and offline (DQMD and HAN) display software. 

At L1, MET ROI’s are produced containing XE (missing transverse energy) and TE (total energy) sums.  At L2, presently the L2 MET is simply the L1 MET.  However it is possible to correct for L2 Muons in the event.  At EF, the MET can be calculated using all calorimeter cells (current default) or using FEB (Front-end Board) information (faster). Noise suppression may also be applied at this level. At EF, it is also possible to correct for EF Muons in the event.  We showed at the start of the run that corrections using L2 or EF Muons were unreliable because of low purity.  Hence the current default configuration is to not make such corrections.

As the luminosity of the LHC increased, we performed early studies of the effects of pileup on MET.  We found that the primary effect was an increase in the TE of the event, which consequently implies an increase in the MET resolution.  
In the coming year, we will continue our support of the HLT MET DQM effort.  At some point we expect the many changes to HLT MET triggers and prescales to lessen.  This will allow us to monitor the stability of the most important trigger efficiencies.  As we broaden our physics reach into BSM searches, we may also investigate the usefulness of physics object (jet, muon, electron) plus MET triggers for these searches.

 HLT Jet Trigger Data Quality Monitoring 
Another area for which we are responsible is HLT Jet Trigger Data Quality Monitoring (DQM).  The scope of the work is similar to our responsibilities for HLT MET DQM.  

Johns and Lei concentrate on the online monitoring software while Kaushik focuses on the offline monitoring software.

We continue to develop and maintain DQM histograms for both online and offline shifters.  These histograms are used by both general trigger shifters as well as Jet slice trigger shifters to quickly detect problems in the data. The histograms are also used by the Jet slice trigger shifter to assign a DQ flag (green, yellow, red, black) for each run that can be used to decide to include or exclude the run from a given physics analysis. Like the HLT MET DQM, the main problems detected are ones associated with the calorimeter (noisy cells) or trigger configuration (incorrect rejection properties).

For online DQM, we monitoring the inputs and results separately for a small number of L2 and EF Jet signatures (triggers).   For offline DQM, in addition to monitoring the inputs and results, we monitor the correlations between the Jet trigger results for the three triggering levels and specific trigger efficiencies with respect to offline jet variables using orthogonal triggers.  

The most time-consuming tasks are to test and update, if necessary, the HLT Jet monitoring code for every new software release, to modify the code to reflect changes in the DQM frameworks, and to provide trouble-shooting documentation for shifters.  Additionally we maintain macros for the online (OHP) and offline (DQMD and HAN) display software
In the coming year, we will continue our support of the HLT Jet DQM effort.   As with the HLT MET DQM effort, we will begin to monitor the stability of the most important jet trigger efficiencies once changes to the jet triggers decrease.  Additionally, HLT jet triggers will migrate to AntiKt algorithms from cone algorithms and we will play a role in validating these triggers once they are running online. 
