What Do We Know about the Fundamental Forces?

e The Universe is made of quarks,

leptons and force carriers.
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® The atomic nucleus is made

of protons and neutrons bound

by the strong force.

e The quarks are confined inside

the protons and neutrons.
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e Protons and neutrons are NOT confined.
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The Electric and Magnetic Fields




The Electric and Magnetic Fields




The Magnetic Field of a Current Loop

Consider a circular loop of radius 1 located in the y — 2z plane and
carrying a steady current /. What is the magnetic field at an axial point P a
distance x from the center of the loop in terms of I, R, x, and any other

constants?
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The Magnetic Field of a Current Loop




How the Sensor Works - The Hall Effect

(a) A B The charge carriers
A A are deflected to
one surface.
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Fitting the Data
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In the plot above the value of the y-intercept is kept at its best fit value and

the slope is varied. The estimated variance is the following.
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where NN is the number of data points and d.o. f is the number of degrees

of freedom (i.e. free parameters) in the fit.




Using the Reduced X2

The x? and reduced Y? are
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where NV is the number of data

reduced y* =

L ndi=4350
Cu

2
]
(=)

=]

7MeVic
3

points.

countsf[S.TMerc2]
Mo
[=]
=

counts/[6

=
(=]

Jllmdr=dei50 ] BCmdESS0 ., L
0.9 1 1.1 1.2 0.9 1

[GeV/c?]

R. Muto, et al., Phys. Rev. Lett., 98, 042501 (2007).




