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Abstract

Detailed knowledge on pulse characteristics, such as out of time
beam is a requirement for many accelerator type experiments. In
order to carry out sensitive experiments, such as the Muon to

Electron (Mu2e) experiment, out of time beam must be measur
very stringent levels. The Upstream Extinction Monitor for
experiment plans to employ a charge telescope comp
series of quartz radiators attached to UV sensitiv
statistically monitor beam scattering in the M
us to measure the ratio of beam betwee
A cosmic ray prototype was built usi
radiator. Using C++, data acquisi
were developed to determi
oriented in two differ

Charged Lepton Flavor Violation (CLFV)

« Standard Model of particle physics requires that leptonic flavor
numbers are to be preserved if and only if neutrinos were
massless.

+ Since neutrinos have a small nonzero mass, lepton f
are only approximate.

* This implies that the lepton conservation la
Interactions containing charged lepton

+ Should be possible to observe rar

* Such a process will provide evi
new models of physics

Mu2E Experiment

Proton Beam
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Production Target

Tracker

* Designed to measure the ratio of direct conversion of muons to
electrons in the presence of a nucleus, with respect to the r
typical muon capture on the nucleus,

n~+A(Z,N) e + A(Z,N)
v~ +AZ,N)—=>v,+A(Z—-1,N)
* Four orders of magnitude beyond Sl

R, =2.87x10"".

+ 8 GeV proton beam pulse
muons on target.

* Low energy muo

* Trajectories
the trac
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Cosmic Muon Prototype

+ Stands constructed with
Unistrut metal framing.
* Mounted to stands and
connected to PMTs are:
13, 1cm x 1cm x 0.5¢cm
scintillators (Chs 1, 3, & 4).
*1,2cm x 2cm x 0.5cm
quartz radiator (Ch 2)

Source

* Tektronix TDS3054B scope
triggers on 3 scintillators.
+ Stores triggered events to

a file for data analysis.
* NIM electronics count
number of coincidence
through all 3 scinti
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DC hs —300mv

* LeCroy Research Systems
NIMs used:
+ 623B Discriminator
+ 429 Fan In / Fan Out
+ 364AL Dual 4-Fold Loc
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' Quartz Radiator

* Chosen over scintillators for three main reasons:

* No intrinsic after pulses

* Very fast response time

+ Blind to soft particles
* Relies on Cherenkov radiation to signal PMT.
* Rate of quadruple coincidences and accidental quadruple
coincidences were collected with two different orientati
of the quartz radiator:

-------------

Extinction

+ Ratio of beam between pulses to the beam contained in the pulses -- defined to be extinction of the beam -- must be less tha10'1°.

* Monitored in two stages:
+ Target Extinction Monitor (TEM):
* Placed opposite of production target from proton beam.
* Measures extinction on the order of 10-°.
+ Upstream Extinction Monitor (UEM):
* Placed in M4 beam line.
* Measures extinction on the order of 10.
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Results and Conclusion

Vertical Orientation:

* NIM counters registered 130 triggered events with 3 accidental
over the course of about 40.5 hours.

« Data analysis program shows that out of 125 records, 45 records
(36%) are a quadruple coincidence hits. Rate of 1.11 events/hour
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Horizontal Orientation:
* NIM counters registered 66 triggered events with 8 accidental
over the course of about 26.3 hours.
+ Data analysis program shows that out of 54 records, 39 records
(72%) are a quadruple coincidence hits. Rate of 1.48
events/hour.

Ch. 1 Ch. 2
Signal Times (ns) Signal Heights (V) Signal Times (ns) Signal Heights (V)
he hpt ]
Entri
M. -4
AMS 0.

2
| l I
......................... IIIJIII Loibivaalens o .,.|L.,|...J...|,..l.|.l||,l.| ||
-8 -60 -50 -40 -30 -8 -5 -3 18 -16 -1.4 -12 -1 -0.8 06 0.4 0.2 0
Ch. 3 Ch. 4
Signal Times (ns) Signal Heights (V) Signal Times (ns)
hph hp
es es
30— Mean -36.82 - Maan -007TIT - Mean 43 .44
L 0.8804 : RMS o032 o RMS 0.29003
25 201
20f-
15
IIIIIIIIIIIIIIIIIIIIIIIIIIIII |w‘llll |||III|II|I OIIIIIIIIIl |IIIIII|||||||IIII||JII|III III|||I|||IIIlllllllllllllmlllllllll |||III|II|I 0 1111
-8 -860 -40 -30 -2 -0.5 -0.45 -0.4 -0.35 -0.3 -0.25 -0.2 -0.15 -0.1 -0.05 0O -50 -40 -0.5 -0.45 -0.4 -0.35 -0.3 -0.25 -0.2 -0.156 -0.1 -0.05 ©
Although there appes
] [ ]
associated with hc
Incid

switchec
orie

Acknowledgements

This work was supported by funds from the lllinoi
Institute. Very special thanks to my mentor
the MuZ2e collaboration for suggestion

' EN ERGY Science

U.S. DEPARTMENT OF ‘ Office of



























	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9

