Harvard node of Invisibles

Doug Finkbeiner, Howard Georgi, Lisa
Randall, Matthew Reece, Matthew
Schwartz, Cumrun Vafa



Postdocs

Anderson, Lara
Azeyanagi, Tatsuo
Bourjaily, Jacob
Castro, Alejandra
Cordova, Clay

De Buyl, Sophie
Detournay, Stephane
Esole, Mboyo

Fan, Jiji

Freytsis, Marat
Haghighat, Babak
Han, Zhenyu
Heckman, Jonathan
Jafferis, Daniel
Katz, Andrey
Krohn, David
Loganayagam, Raman
Rodriguez, Maria
Ryttov, Thomas
Saifullah, Khalid
Shelton, Julia

Song, Wei

Graduate Students

Anous, Tarek
Chang, Chi-Ming
Chien, Yang-Ting
Chung, Hyeyoun
Espahbodi, Sam
Kahawalla, Dilani
Kestin, Greg
Lysov, Vyacheslav
Ng, Gim-Seng
Porfyriadis, Achilleas
Rastogi, Ashwin
Sajjad, Aquil

Van Meter, Nick

Post

docs, Students



Large Range of Questions

 lHC Models
|lHC Phenomenology

avor Models and Phenomenology
Neutrino Models and Phenomenology

Dark Matter
— Astrophysics
— Models

— Methods

Baryogenesis: connection to dark matter?



Strategy

Look for consistency among models
Look for implications for searches

Use even unexpected astrophysical data that
can have implications for dark matter

Find connections to high energy theories such
as string theory



Activities in the Last Years

Flavor Physics

In particular in relation to Randall Sundrum
warped geometry Models

Flavor in Neutrino Sector related to that in
Quark Sector

— Very good feature

— And very rare

Actually predicted Daya Bay result!



Dark Matter Phenomenology

* |nvestigated potential of dark matter searches
with antideuterons

* Showed unique strength to look for
annihilations into strongly interacting particles

* |nvestigated range of models



Dark Matter and Astrophysics

* |Implications of PAMELA, FERMI

* Recently attention to 130 GeV gamma line
* Model building related to that



Connections Dark Matter and
Baryogenesis

Asymmetric Dark Matter paradigm

Dark Matter like ordinary matter in that
matter/antimatter asymmetry

We show weak scale possible
We show can happen naturally

— Through mass mixing violating b-number and dark
matter number

— Through Planck suppressed operators



Weak Scale Baryogenesis through Dark
Matter Annihilation

 We show out of equilibrium can be
established by dark matter annihilation

* Everything happens at weak scale



Supersymmetry and RS

Consider viable models of supersymmetry
consistent with existing constraints

Implications for dark matter candidates

Also consider singlet candidate in RS Models

Importance of photon signature from dark
matter annihilatoin



Summary

Lots of work to be done

Weak Scale

But also flavor, neutrinos, dark matter
All ultimately connected

Combination of theory and experiment to
move forward



