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Abstract somsmmmse  \Weak mixing angle

Mainz aims for a determination of
the weak mixing angle at low momentum transfer with un-
precedented precision. To this end, the parity violating asym-
metry in electron proton scattering is studied with integrating
Cherenkov detectors at very high rates of scattered electrons.
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In order to determine the average momentum transfer Q? and The interference of photonand ...t ebs L I
precisely study systematics effects which could lead to false Z exchange (and combinations 28y (Q)  Red: Planned I
asymmetries, a tracking detector is required. We propose to involving fermion loops) leads R R A SO S SO SO RO [
build such a detector from high-voltage monolithic active to a running of the weak mixing @ GeV
pixel sensors (HV-MAPS), which are well suited to deal withthe angle. New physics can modify the

enormous rates of scattered electrons and photons and put a
minimum amount of material into the beam path.
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The Mainz energy recovery superconducting accelerator will
deliver first beam in 2020. Two beam modes are
availalbe: The extracted beam for P2 with 150 MeV,
150 pA and 85% polarisation and the energy
recovery beam for the internal target ex-
periment MAGIX with 100 MeV and
1 mA current.
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H\/ M AP High-voltage monolithic active pixel
- sensors developed by Ivan Peri¢ for
Mu3e will be used:
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80 x 80 um? pixels

-2 Thinned to 50 um
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FZ Experiment

Asymmetry is tiny: 40 ppb - 1.5% measuremnt is 0.6 ppb

Observe a few 10" scattered electrons
10°000 hours with 100 GHz

Tracking and KQ* determination
for the P2 experiment

Niklavs Berger, lurii Sorokin, Alexey Tyukin and Marco Zimmermann for the Fz collavoration
PRISMA Cluster of Excellence and Institute of Nuclear Physics, Johannes qutenberg University Mainz

Farity violation

Count/integrate scattered electrons

for each electron beam helicity momentum transter:

sets scale

parity violating oot weak charge:
assymmetry  €lectron what we want

/ Il /

z GrQ? 9
A — Nr—Nj, — F . F

PV Nr+NL 421 (QW (Q& ))

| 1 proton structure

v v small nuisance at

l @‘(‘.\)ﬁl\' small X

X \1'\0\%@? ? Obtain the weak mixing
> > | : - angle from the weak charge
N C : _
4 //O§ sin? Oy = L fW

Proton electric charge:  Proton weak charge:
+1 1-4sin’0,,

Detector:

ot K* Measurement

Elastic scattering:
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Need a tracking detector to determine Q?
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Perform track fit
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FROM QUARKS AND GLUONS TO HADRONS AND NUCLEI
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extended target:

Initial momentum unknown
due to scattering and energy
loss:

Reconstruct full track

z, gives a handle on
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