Section 9: Kenneth Johns : Photometric Redshift Reconstruction and 
Camera Control Software for the LSST 
Photometric Redshifts (K. Johns and A. Abate)

One of the most important systematic errors to be considered in setting dark energy parameter constraints is that associated with photometric redshift (photometric-z) errors and failures. Distances to galaxies in surveys such as the LSST cannot be performed using spectroscopic methods. Rather a finite number of filters are employed to obtain a crude relative flux measurement in different frequency bands. Such photometric-z techniques are surprisingly accurate in determining a galaxy’s redshift, but do suffer from catastrophic failure in the distance reconstruction.  
Our (Johns) initial studies utilized the first LSST simulations to characterize the performance of the LSST photometry. To estimate the photometric-z we employed a Bayesian reconstruction method [9-1] with an prior optimized for the LSST.  We found that approximately XX% of the time the photometric-z reconstruction fails catastrophically. We are currently examining the root causes of these failures and looking to implement improvements in the basic photometric redshift reconstruction.

In order to investigate carefully each of the potential systematic effects associated with photometric redshifts we (Abate) are developing our own simulations of LSST data. We need to develop a sophisticated simulation where various effects can be “switched on and off”.  These simulations are being developed in conjunction with Samuel Schmidt at University of California at Davis.  They are to function in conjunction with the simulations developed by the LSST project, and are required because of the need for larger galaxy catalogs. Our simulations will be produced much faster than the standard LSST simulations and tailored to our specific needs.

To date, we developed software capable of performing a basic simulation of LSST photometry, but more complexity must be added in order to study the systematics of interest. Effects we plan to study include star contamination, stochasticity of the intergalactic medium (IGM) and galaxy type incompleteness.  Specifically, we plan to implement a new way of modelling the IGM and to develop new ways of parameterizing galaxies similar to performing a Principle Component Analysis (PCA) decomposition.  
We (Abate, Johns) will use these simulations to undertake studies listed in the Plans section.  Parameterizations of the photometric-z errors and catastrophic outlier fraction will ultimately be propagated through our (Cheu, Abate) analysis machinery to estimate errors on the dark energy parameters.  The studies listed in the Plans have important applications beyond their implications for dark energy measurements with the LSST. This work aligns with Task H-2 in the DESC white paper.

Camera Control Software for the Power Supply Subsystem (K. Johns, C. Armijo, X. Lei)

UA holds the responsibility for developing the Power Distribution Cards (PDC’s) for the LSST camera (under the direction of Cheu) and the associated control software (under the direction of Johns).  The control software will run on Power Control Cards (PCC’s) which hold some to-be-determined embedded computer. The control software must operate within the Camera Control Software (CCS) framework being created for the LSST.   While a prototype PDC and PCC do not yet exist, we were still able to create a prototype control system.  In place of the PDC we used a power sequencer evaluation board (TI UCD90SEQ64EVM-650).  In place of the PCC we used a Linux-based PC.    We are one of the lead groups that can test subsystem control software within the still-evolving CCS framework.

The Linux-based PC communicates with the PMBus on the power sequencer evaluation board using an Aardvark USB to I2C adapter.  The PC runs an instance of Glassfish server.  This server allows Java communication via the Java Messaging Service (JMS), which is the bus protocol for the CCS.  We wrote Java wrappers for the C-based PMBus commands.  These commands allow current and voltage monitoring of the different power rails and interrogation concerning the nature of any generated alerts.  We also created a nifty control GUI based on CCS skeleton code with connection to a mySQL database.  The GUI displays data from a single rail on the evaluation board and stores it to the database.  The GUI communicates with the evaluation board via JMS.  In short, we created a working, prototype system on which we can expand and optimize in the future.  In addition to writing the control software for the PDC system, we actively participate in the development of the CCS system through weekly meetings and delivering feedback to ideas that we can test.

Plans  
In the coming year, we plan to 
· Analyze the effect of IGM absorption on the observed colors of high redshift galaxies using LSST simulations
· Continue studies of the photometric-z error distributions using LSST simulations
· Work towards optimizing parameterization of photometric-z errors for weak gravitational lensing analyses

· Delve into the effects of template incompleteness on photometric-z reconstruction

· Investigate methods to model galaxies in photometric-z algorithms

· Continue development of the power supply control software within the CCS framework

· Evaluate embedded computers for use in the PCC cards

· Test and evolved our power supply control software on a prototype PDC card 

