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We have developed two novel Josephson circuits intended as prototypes of 
protected qubits whose logical states are decoupled from the environment by
encoding them in a parity of a large number. The first type, the so-called 
charge-pairing qubit [1], represents a chain of two Josephson elements 
characterized by the π periodicity of the phase dependence of their Josephson
energy (the so-called Josephson rhombi [2]). The second type, the flux-pairing
qubit [3], consists of a 4π periodic Josephson element (a Cooper pair box with
the e charge on the central island) shunted by a superinductor [3]. The 
lowest-energy quantum states of the charge-pairing qubit are encoded in the 
parity of Cooper pairs on a superconducting island flanked by the Josephson 
rhombi. The flux-pairing qubit encodes its quantum states in the parity of 
magnetic flux quanta inside a superconducting loop. In my talk, I will 
introduce the idea of parity protection and outline our recent work towards 
better flux-pairing qubits and superinductors as essential elements of 
protected qubits.
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I will present results from a search for gamma-ray emission in many 
recently discovered Milky Way satellites. The Reticulum II dwarf, one of 
our nearest neighbors, shows evidence for a signal in Fermi data. The 
detected emission is consistent with annihilating dark matter with a 
particle mass less than a few hundred GeV. Different ways of treating 
the background yield different significances and I will discuss the 
caveats involved. Dynamical modeling, based on spectroscopic 
observations of member stars, is used to infer the dark matter density 
profile of Reticulum II, and shows that its annihilation signal should be 
among the largest of the known dwarfs. I will discuss current progress 
on determining whether a gamma-ray signal in dwarf galaxies can be 
explained by conventional astrophysical processes.

                   


