Potential Research Topics in Cosmology, Astro-, and Particle Physics

Your annotated bibliography, research paper on the general topic, and detailed paper on a detector will focus on a scientific question under current experimental study.  You will do your initial research with learned secondary journals (e.g. Sci Am, Am Scientist, Nature, Science, Science News, Physics Today), refereed reviews (e.g. Discoveries, Rev. Scientific Instruments, Nuc Instruments and Methods).and with primary journals of record (e.g. Physics Letters, Phys. Rev. Let.).  Here are some potential research topics:

LSST, the large scale synoptic telescope:  what secrets of the outer universe can it reveal?

GLAST:  the first detailed study of gamma rays stars

AUGER:  studying the highest energies in the universe today, 1022 eV extraterrestrial messengers

Oscillation of Atmospheric Neutrinos in Super-K - the first deviation from the incredibly accurate Standard Theory

Reactor Neutrinos - disappearing on their way out

SNAP, the supernova acceleration project:  is dark energy accelerating the expansion of the universe?

The search for extra-dimensions at small scales and the Casimir force

The compelling case for Dark Matter:  from rotation curves to gravitational lensing

The HESS telescope: recent discovery of unanticipated sources of high-energy gamma rays, a new astronomy?

From the Etvös experiment to LISA (via Ligo and Virgo): when will we detect the first gravity wave?

ANTARES and IceCube:  a neutrino window on active galactic nuclei? 

CDF and D0 at the Tevatron collider:  the last chance for the US to discover the Higgs particle, the source of mass?

ITER: Nuclear fusion for the future?

ATLAS and CMS at the Large Hadron Collider (LHC):  will the universe appear supersymmetric (SUSY) in '09?

The WMAP satellite observations:  radio noise ripples reveal the earliest signatures of galaxy formation?

Super-K:  are diamonds forever, proton decay, and the eventual demise of the universe

T2K:  will nature reveal the source of CP violation, and the asymmetric universe, in our lifetimes?

SNO, the Sudbury Neutrino Observatory:  are neutrinos from the sun transformed on their way to earth?

Man's trip to mars:  how will we survive the cosmic radiation?

SETI, The search for extraterrestrial intelligence:  does Drake's equation yield the chance of life elsewhere?

The Voyager deep probe:  a treasure trove of discoveries of the varied worlds in our solar system

The Hubble space telescope:  peering back 13.5 billion years to the earliest galaxies

"The Stardust Mission:"  will the material collected from the early solar system be the same as on earth?

Neutrinos from Supernova 1987a:  probes from the center of an exploding star

Feynman's Quantum Electrodynamics (QED):  a conceptual revolution of multiple paths through the vacuum

Einstein's transformations:  from Newton's laws to bent starlight and precessing orbits

From Margaret Geller's conjecture to the Sloane Digital Sky Survey:  the visible universe as foam

Einstein's greatest blunder:  how did he miss the cosmological constant, and current dark energy studies?  
Life on other habitable worlds?  the search for exoplanets wobbling and dimming their stars, Corot & Kepler, etc.

The Herschel Far-Infrared Satellite Observatory...a new window to peer near to black holes?
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