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Photon Simulator (PhoSim) m-

— Main purpose: Generate high fidelity images given an input
astrophysical catalog
* Uses a literal photon Monte Carlo approach

* Detailed physics of light propagation appropriate for telescope, camera,
& atmosphere

* Open Source / Written in C++ / Designed for Grid Computing

* Many builders (16) & many ideas/data from throughout entire the
project over 8 years; Dozens of users

* Currently refining complications of physics details & adding more detail
to the input LSST design
— Uses:
* Test data management software
* Early LSST design verification
* Trade studies during design/construction/commissioning
« Early Exploration of LSST Potential Science
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Photon Monte Carlo Approach



Sky Simulation
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Atmosphere Physics
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Optics Physics

Refract/Reflect
photons through
optical design
R including
R misalignments/
perturbations,
coating simulation,
diffraction,
contaminatioR
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Detector Physics
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Photons propagated throug
conversion in Silicon;

Electron charge diffusion
simulated;

Digitization & readout simulatio
to produce final image
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Low Altitude High Altitude
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Detailed Validation Framework

Track over 100 metrics & compare
w/ Alternative Calculations, Known
Analytic Results, or Real Data

Tests approximations & implementation
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Future PhoSim Work m

— PhoSim Resources: Development (both project & off-project) +
Production + Many Power Users

-= Work Plan

* Image Production
- Large scale runs w/ DM algorithmic milestones
— Large scale runs w/ Sys Eng Design/Construction/Commissioning goals
* Usability
* \Validation
- Series of validation studies w/ hardware components testing & integrated sys
— Series of validation studies w/ atm site measurements & site expert team
* Fidelity
— Perfecting Many Details: Perturbation update, sensor validation, coating non-unif,
ghost validation, tracking update, wind buffeting, defects, microroughness update,
dust, degradation, digitization update, glass non-unif, shutter, baffle, glint, cosmic
ray data; correlations in atm pars, opacity spatial, galaxy morphology & SED update,
background comps, cloud structure detail vs. height, site measurements
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