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Q-weak uses FParity-Violating Electron Scattering
to measure an asymmetry in electron-proton scattering.

The asymmetry depends on momentum
transfer - the amount of energy transferred
from the electron to the quark in the proton
upon scattering.

Q-weak will measure this asymmeitry at
very low momentum transfer. The weak
interaction is much smaller than the
electromagnetic interaction, leading to a
very small asymmetry: ~250 parts per
billion!

spin:.

In e-p scattering, the electrons interact with the
guarks in the proton electromagnetically and '
weakly.

Q-weak will measure this asymmetry to a
precision of 2%. From this, the weak
charge of the proton can be determined to
4%. This high-precision measurement will
be the first direct measurement of the
weak charge of the proton, and will take
about 2500 hours with a 150 uA beam
current to complete. That's about 900
trillion electrons per second!

Electromagnetic
conserves parity

Weak neutral-current
violates parity

Electrons with an energy of 1.165 GeV scatter from protons in a
35 cm long liquid hydrogen target. Those with the desired
Kinematics pass through a collimator and are bent in a toroidal
maghnetic field. The electrons are focused onto a ring of eight
quartz detectors.

By changing the electron spin, an asymmetry
can be measured in how many particles are
detected for each spin state.

Physics beyond the Standard Model tries to answer some of these
unanswered questions.

The Standard Model is an excellent theory, however it does not fully
describe everything we observe in nature. Some unanswered
questions are:

Ogcillation probabilities for an initial electron neutrino

electron neutrino
muon neutrino
tau neutrino

We already know there is something
more going on, because neutrinos,

-why are there 3 generations of
y J which are predicted to be massless,

Energy content of the universe:
guarks and leptons?

Atoms

Dark do in fact have a small, but finite mass.
4.6% Ener .
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others have a small mass (like £ h
the electron), and others have Tthey have a mass. A A
a very large mass (like the top

23%

Some physicists think a super-weak force might help explain the presence

quark)? of dark matter observed by astronomers. It might also explain why elementary
articles have the masses that they do.
-what are dark energy and dark matter? § P !
> Q-weak will try to see the small effects from a possible super-weak interaction.

-why is there more matter than anti-matter?

It it is there, our results will tell us something about the new theory.
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