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Disponibie en espariol

For some time, we've known that the
apparently fundamental forces of
electromagnetism and the weak
interaction are actually just the low-
energy manifestations of a single unified
electroweak interaction. This beautiful
concept was developed by theorists in
the 1960s and has been confirmed
resoundingly by years of rigorous
experimentation. including the discovery
of the W, Z and Higgs bosons. This
theory has only a handful of parameters;
measuring them with the highest possible
precision is crucial to test the unification
mechanism and search for possible hints
of new physics signatures.

One such fundamental parameter is the
weak mixing angle (or Weinberg angle,

1/12/2015

electr

comp
canb
and e

angle
weak
the oy
electr
terms
(photi
carrie
blend
electr

o

TheL
perfol
weak
Stanc
of ele
arigin
inhere
are m
protol
positr
of the
systel
deper
weak
extrat

This |
impro
DZert
doubl
expar
previc
increz
400 p
of the
also u
accur
energ
the m
the m
corre(
derive

2B TFHRNEFESA

HARLKE “BRAVEL”

http://www.fnal.gov/pub/today/archive/archive 2014/today14-05-01.html

The final measurement of the weak
mixing angle, with all improvements
taken into account, is expressed as the
quantity sinze'em which we measure to
be 0.23106 + 0.00053, corresponding to
an angle of around 29 degrees. This is
the most precise determination of this
parameter ever made at a hadron
collider and is consistent with previous
measurements made at the SLC and
LEP colliders. It is also the most precise
instance of extracting the weak angle
using this inclusive electron-positron
asymmetry method. As such. it provides
an important input for global tests of the
electroweak theory.
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The figure shows plots of the

probal pzero has measured the asymmetry in N
atpart electron and positron directions relative [14 4 A3 )
scalej 1o the direction of the proton's motion 5: = ‘[/ -L
matter YWhen it collides with antiprotons in the

Tevatron. The result is the most precise
down 1 measurement of this asymmetry to date

and provides & ant information about
:g:‘;;; P ¢ protons Nttp://www.fnal.gov/pub/today/archive/archive_2014/today14-11-13.html

. That information is critical in pre

relatV \what happens in all sorts of collisions
MOME involving protons, such as those at
has g neutrino and LHC experiments.
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Each parton in a moving proton carries o =, = GRS )
some momentum, which is a fraction of i - i
the total momentum of the proton. ] . l::' 4 ITL'
Because the partons interact with each | Arand e ewepenert  Gregane bernied \ %‘ ‘\_\L o

other constantly, the momentum of a electrc
parton keeps changing. So at any directi
particular time, there is some probability  y_yaju
that the down quark is carrying, say, half

the momentum of the proton, and later it 5 the
might be a quarter of the total

This plot shows the probabilities of finding up and
down quarks with different fractions of a proton's
mementum. The vertical axis is arbitrary and
different for the two curves.

Disponible en espariol

The parts inside of a proton are called, in
a not terribly imaginative terminology,
partons. The partons that we tend to
think of first and foremost are quarks —
two up guarks and a down quark in each
proton — but there are other kinds of
partons as well.
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ingredients in calculating what happens differe
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W boson asymmetry
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Janwary 9. 2015
To: Whom It May Concern

From: Dr. Dmitri Denisov, DZero Experiment Spokesman
Particle Phiysics Division
Fermilab. Batavia, IL 60310 USA

This letter 15 to certify level of personal involvement of Dr. Hang Yin from Fermu
National Accelerator Laboratory in the analyses which led to the publication of three
excellent papers in one of the world most prestigious journals: Physical Review Latfers.

First analysis was search for supersvmmetric partner of neutrino. so called
“snentrino”, predicted in modern theories, which decays into an electron and a muon.
These are new. exotic particles expected to be produced at the energy frontier colliders
such as Tevatron Dr Hang performed all steps of the analysis himself from data
selection to calculation of backgrounds and efficiencies and comparison of data with
theoretical predictions. He converged by publishing his world best search limits in
Physical Review Letters with excellent comments from the referees.

Dr. Hang then concentrated on measurements of fundamental parameters of
Nature using Tevatron data. He performed measurement of the so called “weak mixing
angle”™ which could be determined from asymmetry of £ boson production in proton-
antiproton collisions. Doing this study Dr. Hang demonstrated excellent ability to be very
carefil about all, even minor, details to obtain extremely precise measurements in many
cases with accuracy well below 1%. He performed the analysis himself personally
answered on all reviews questions and successfully published his analysis m Physical
Review Letters journal

Recently Dr. Hang performed measurement of W boson forward-backward
asymmetry. This parameter is sensitive to parton distribution functions of quarks and
gluons inside proton which is critical for understanding intemnal structure of the proton.
The measurement is very complex as it requires measurement with high precision. 0.1%.
of a particle electric charge. Dr. Hang personally developed new method to identify
charge of high momentum electrons which was critical for success of this analysis. Dr.
Hang performed all steps of the analvsis. defended his results in nmltiple collaboration
reviews and submitted his fundamental result to the Physical Review Letfers journal in
early 2014

Certified by
JiDerusoy
1/12/2015 Dr. Dmitri Denisov

DZero Experiment Spokesman and Head of the Parficle Physics Initiatives Department
Fermi National Accelerator Laboratory, USA



