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* Stop 1018 Muons in Aluminum stopping target
* Momentum resolution o < 180 keV/c

* Reduce expected background to less than 1
event over full run period.

Tall tasks, but the accelerator and Mu2e have been designed to accomplish this.
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Wilson Hall Booster: 8 GeV protons Delivery Ring: proton pulses

Linac

Protons
from
= = Recycler
- A
Protons
to Recycler
Protons to
mu2e every 3.6x10%° total protons on target
1694 ns 3.1x107 protons per bunch
(~600 kHz)

Share the beam with NOvA and g-2
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Almost all protons, unstopped muons, stopped and
unstopped pions will be through the detector
before observation window.
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3 main components: Production Solenoid (PS), Transport Solenoid (TS), and Detector Solenoid (DS)
Experimental setup contained within vacuum space
Gradient magnetic field (4.6 T = 1 T) moves charged particles downstream
Step 1:
8 GeV proton beam hits tungsten target and produces Pions in PS
Pions decaying into muons are pushed downstream towards TS
Step 2:
TS selects particles based on charge and momentum
TS collimators eliminate backgrounds
Step 3:
Muons are captured in Aluminum target foils

Conversion electron trajectories measured and validated in tracker and calorimeter
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Detector Solenoid

e ‘S’ Shape blocks line-of-sight
particles
* Bend creates a charge and
momentum dependent vertical
shift
* Asymmetric collimator rejects
positive and high momentum
particles.
o Collimator can be rotated for
opposite selection to test
background.

Production Solenoid
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Reconstructable tracks
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Some hits in detector.
Tracks not reconstructable. Beam’s-eye view of Tracker
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* Excellent momentum resolution
better than 180 KeV/c

* 15 micron thick Mylar straws
provide for a very low mass detector

*More about the straws later
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Consists of 2 disks

800 BaF, crystals per disk
o 3x3x20cm (10 X,)

Provides particle

identification via timing

and energy

measurements

Good timing (<1 ns) and

energy resolution (5%)

5/31/2016
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Cosmic Ray Veto (CRV)

e The CRV covers all
of DS and half of TS

 Without CRV,
expect ~1 cosmic-
ray-induced
background event
per day (99.99%
net efficiency)

e The CRV consists of

4 layers of

scintillator strips : 1 ﬁ

with wavelength SHE T [P [ EEEE TR p—"
shifter and e —— -~
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Category Source Events

1 Decay in Orbit 0.21=0.09
K-Intrinsic Radiative p Capture <0.01

Total Background 0.37 £0.10

*Assuming 6x1017 stopped muons in 6x107 sec of beam time

Less than 1 background event allows us to reach desired single event sensitivity
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The tracker is the key detector in the Mu2e experiment and we have a top-notch
group building and developing it.

Fermilab : Aseet Mukherjee, Bob Wagner, Vadim Rusu and others
Rice : Marj Corcoran
Berkley : Dave Brown
Duke : Seog Oh
Houston : Ed Hungerford
York : Jim Popp, Kevin Lynch
Minnesota : Dan Hennessy
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 The Mu2e project has a design which will allow for a
single event sensitivity of 2.5x10°,
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