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- Precise Measurement of the
Anomalous Magnetic Moment of
" the Muon

is of 1999 R

(£1.3ppm)

1. Theory
2. Principle of the measurement

less than usual as we have given BNL Lectures
colloquia, and seminars on the principles.

>

3. lysis
more than usual, maybe too much.

4. Systematic errors

5. Results
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higher orders
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Standard Model Contributions

e electromagnetic (previous slide)

+
n

e hadronic, i.e.

e weak, i.e.

aSM = gem 4 ghad 4 ,weak
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Standard Model Theory [1]

a,(QED) = 116584706 (3) x 10™" X ..

a,(Had,) = 6924 (62) *?‘ >-..<
aHad)=  -100(6) >

a,(Had ;) = 85(25) +§33-?’ _—

“ m

a,(EW) = 151 (4) y

Total = 116591596 (67) x 10"
(0-6??10

L ki, W. Marciano/Nuclear Physics B (Proc. Suppl.) 76
(1999) 245-252.




Method

Store polarized muons in a homogenous mag-
netic field and measure difference frequency
between spin and momentum precession

mentum
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BNL MUON G-2 EXPERIMENT

Wc=f£ aﬂﬂ"_?-
ey 2
Wy = EB—F eaB
mey  me
We = Wy —w,=—aB
me 1
E -
we = —|aB = (o= ) x £)

at y=29.3,p=3.09 %, W, is independent of £



The E821 Ring Magnet
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shimming tools: -L
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J. Bailey et al. | CERN muon storage ring
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<B> = Fij ed Over the Muon
Distribution

Muon and B Normal Multipole Analysis

1999 E821 |M(x,y) B(x,y) d <B>

Quadrupole |+1mm/45mm |-2.23 ppm [0.05 ppm
Sextupole | 0.020 -1.15 ppm [0.02 ppm
Octupole  |-0.003 -1.33 ppm |0.004ppm
Decupole | -0.005 0.92 ppm |0.005ppm

Total: 0.08ppm (normal), 0.09ppm (skew)

Beam dynamics calculations using tracking codes
find <B> = B(xy,y;) £ 0.07ppm.

Tracking d<B> = +0.12ppm.




Spin Precession in g-2 Ring




