LIFE OF A MUON:

THE g-2 EXPERIMENT Muons are fed
Muons are into a uniform,
tiny magnets doughnut-shaped
spinning on magnetic field

axis like tops. and travel in a circle. ~ After each circle,
/ muon's spin axis

changes by 12°,
yet it keeps on traveling

(

Protons Pions, weighing Pions decay
from AGS. 1/6 proton, to muons.
are created.

One of 24 detectors

see an electron, giving After circling the ring

the muon spin direction; many times, muons

g-2 is this angle, divided spontaneously decay to

by the magnetic field the electron, (plus neutrinos,)

muon is traveling through in the direction of the muon spin.
in the ring.

see http://www.g-2.bnl.gov/



http://www.g-2.bnl.gov
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Result

QED 116 584 71.81 =+ 0.02
Leading hadronic VP 690.30 = 5.26
Sub-leading hadronic VP -10.03 £ 0.11
Hadronic light-by-light 11.60 =+ 3.90
Weak (incl. 2-loops) 15.32 £ 0.18
Theory 11659179.00 =+ 6.46
Experiment (4] 11659208.00 =+ 6.30
Exp — theory 29.00 = 9.03




Hadronic corrections

S Hagiwara 07 e+e-
S Jegerlehner 08 e+e-
o Davier 09 e+e- w/o KLOE

Davier 09 tau

)

e+e- with BaBar it

o BaBar ntn
< expt. value
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(a, - 0.0011659) 107"

® Traditionally, extracting hadronic corrections from

e*e” gave ~3.50 deviation, while T results gave
~20.

® Extraction from T relies on (approximate) isospin
symmetry.
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Schedule

® The “big move” took place in 2013.

® |n the meantime, the experiment has been
installed at Fermilab.

® Data taking should start 201 7.



