Muon g-2 Collaboration

8 Countries, 33 Institutions
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* By studying the properties of muons, scientists at
Fermilab hope to learn whether there are elementary
particles beyond the ones we know




The Physics of g-2
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How Does Muon g-2 Work?

Recycler Ring

Muons are fed
Muons are into a uniform,
tiny magnets doughnut-ﬁsr;apcd
spinning on magnetic ficld i
axis Iilu;9 tops. and travelin a circle,  After sach circle,
muon's spin axis
/ / changes by 127,

yet it keeps on traveling

Protons Pions, weighing Pions decay
from AGS. 116 proton, to muons.
are created.

One of 24 detectors -
see an electron, giving Aftor cireling the ring
the muon spin direction; many times, muons
g-2 is this angle, divided spontanaously decay to
by the magnetic field the alactron, (plus neutrinos,)
muon is traveling through in the direction of the muon spin.

in the ring.



rookhaven (E821) --> Fermilab (E989)
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Inflector Beam Monitoring System (IBMS)
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How to Build an IBMS Detector
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Optimizing SiPM Signal

4 washers, LED outside of box directly coupled to frame . LED Pulse Integral vs. Fiber/SiPM Distance
with 1 mm fiber cable 5 x10
s C
€ 8500
2 8000} A
o —
a -
= 7500 /+/
7000 7 S‘v
6500
< . -
0 ¢ ¢ 6000 -
0 1 2 3 4 S 6 7 8 g 10 : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Number of Filters 0 0.5 1 1.5

2 25
Fiber/SiPM Distance (mm)



How to Install an IBMS Detector




Project Going Forward

Move onsite to Fermilab --> September 2016

Calorimeters installed in ring --> October 2016
IBMS detectors installed in ring --> Early 2017
First beam --> Spring 2017




Questions!

* Further questions about this project, please contact: Fermilab Office of
Communication, 630-840-3351.
Or send email to Fermilab@fnal.gov

* Or go to our Facebook page! https://www.facebook.com/The-new-g-2-
experiment-at-Fermilab-76812692423/
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*  Why use muons over electrons?
* Why tau can’t be used?

= | Eecron | Muon | Taw

* Sensitivity to a mass scale A much greater than the
lepton mass m; behaves generally as

my
561{ X F

* Using the above measure, the muon is (my/me)? =
43,000 times a more sensitive probe




