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Spin Precession in Constant B Field
in Storge gﬂnﬁ
Cyclotron frequency: ®, = eﬁ/(mcy) Y=E/m
p=0.3BRinGeV/c, T,and m
Thomas precession: @1 = ( - 1) 56

dS/dt = pxB

®, = ge/2mc) B

!

= ®, - ®, - By = (2-2)eB/(2mc)

e

a

Define a = (g-2)/2: ®, = a (eB/mc)
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BNL MUON G-2 EXPERIMENT

mcy 2
W = eB t?"czB
mey  mc
Wy = ws—wc——-f—aB
mc
we = = [aB—(a— =2 y(F x B)
mc ¥2 -1

at v=29.3,p = 3.09 G%V,wa is independent of



PRINCIPAL PARAMETERS OF BNL EXPERIMENT

MAGNET
Orbit radius
Central magnetic field

STORAGE SYSTEM
Storage region, circle with diameter
Vertical focusing by electric quadrupole
field (pulsed 1 ms)
Field index n (average)

PARTICLE INJECTION
Superconducting inflector
Pion injection, -y decay
Muon injection, fast kicker

ELECTRON DETECTORS
Lead-scintillating fiber calorimeter (24)
Position sensitive detector
Electron traceback chambers

KINEMATICS

Muon Momentum
Gamma, y
Lifetime, T

Revolution frequency, f,
Period

(g-2) frequency, f,
Period

AGS WITH BOOSTER
Ejected pulse width
Number of pulses
Cycle period

Lllw
A4 T

9cm

24 kV
0.138

209 GeV/e
293

64.4 us
6.70 MHz
149 ns
0.229 MHz

4.37 us

4x10" protons/cvcle
20.ns (FWHM)
tzgger cycle /33msec.

2.6 sec



STORAGE RING CROSS SECTION
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B-field precision
e CERN: “final”’ B - field distribution:

e BNL: circular aperture:

integrated field contour plots
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M>evy

Electromagnetic Calorimeters
Pb/SciFi + Very Fast & Stable Tubes
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- — Timing Shifts Early-to-Late < 20 ps |
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Figure 9: Examples of groups of samples with different number of pulses for
the case, when the number of pulses is the same as the number of prepulses.
Histogram title reflect the fit results: NP: PED A1 T1 ... AN TN CHI2, where
NP is the number of pulses, PED is the pedestal value, Ai and Ti are the amplitude
and the time for i-th pulse and CHI2 is x? of the fit.
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\ | I£821 beam line and muon storage ring
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MADevy
x 10% Comparison of data (15pc, empty circles) and simulation (filled circleé)
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Asymmetry

Period 4, Group 4 1.2<E>2.7 GeV
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SEARCHING FOR CP VIOLATION IN PION DECAY*®
L
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E-mail: kaplan@fnal.gov

Abstract

Surprisingly, until recently CP violation in pion decay was not ruled
out experimentally even at the percent. level. | have derived the first ex-
perimental limit, —0.01 < Acp < 0.02, from old data on the anomalous
magnetic moment g — 2 of the muon. New data from the Brookhaven
g — 2 experiment might extend the search by a few orders of magni-
tude, but probably will not probe the theoretically-interesting sub-10~7
regime.

1 Introduction

While the main topic of this Workshop is C P violation in heavy-quark systems
(s, ¢, b, and even ¢ have been discussed), it is perhaps surprising to realize that
we don’t even know whether pion decay conserves CP! If we consider this
question, we are likely to assume that the answer is yes, but an experimental
test would be desirable.

2 APossible CP-Viclation Signature
bent . C e . £
ip. This distribution is nonuniform
due to parity violation in the weak interaction. C' P symmetry implies that the
nonuniformity will be the same for electrons from #~ as for positrons from
nt1 This approach has the added benefit of being sensitive to CP v1olatlon
whether it occurs in pion decay or in muon decay.

The original observation? of parity violation in this decay cham was carned
out using positive pions stopping in carbon. A complementary experiment
using 7~ would in principle allow a C'P test but is not feasible due to the bias
introduced by negative-pion and muon capture in matter. It follows that pion:

decaxmg in ﬂlEht in vacuum are regmred for such a CP test.

®Presented at the Workshop on CP Violation, 3-8 July 1998, Adelaide, Australia.
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1999 FAST ROTATION FOURIER ANALYSIS
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Scintillating Fiber Beam Monitor

e ™
/s \
snnEp/Z ® Measure radial and vertical
M " X-profile profiles of muon beam on a
ppanc o Monitor turn—by—turn basis
’ /’B cam \‘)/ e T.wo locations in the storage
il o ring: 180° and 270° from
7 injection point
71— ) } P
1ir-77 ® 7 fibers, 0.5 mm thick, 13 mm

/,:’Sﬁx [ Y-profile spacing

Monitor e Destructive measurement =
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( Beam ’ remotely controlled pneumatic

S operation for insertion into beam




Life Time

| 2 -
No, exp (— 2n e ————m“I> + Nor €xp (-— mHy m )

CTy,  Po CTr . DO

7, =2.1540.32 x 1075

5 =278+024x1078s "

.........................................................................

e These values are consistent
with muon and pion mean
life.

2 30 40 5 60
The Number Of Tum



Measurement of Beam Dynamics and Composition

Turn—by-turn Evolution
of Radial Beam Centroid

W

Beam Centrold Position (cm)
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-8- 7 kV Scraping, fB
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n—value of storage ring changes
from 0.136 to 0.120 during
7 kV quadrupole scraping

Fast Fourier Transform of
Single Fiber Trace

Muon Fast Rotation Frequency —>

- Proton Fast Rotation Frequency

f.(1-2Vn)

1,(1-Vn)

Measurement of fast rotation
frequency, betatron frequency, and
evidence of stored protons
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Muon Anomaly CERN and BNL
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