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Compare ac = %12 and a, = %12
Electron (Penning trap):
; = (1159652:1884 & :0043) £ 1012 (4 ppb)
9
a,+ = (1159652:1879 §:0043) £ 101° (4 ppb)

alh = (1159652'1535 § :0240) £ 101° (21 ppb)
(Up to 4th order in =, fi from QHE)

Muon (CERN-1979+BNL-1997, 1998=prev. world avg.):

= (1165920:5 § 4:6) £ 1019 (84ppm)
ath (1165915:96 8§ :67) £ 101° (80:6ppm)

a_(Expt:) i a._(Theory) = (4:584:7)£101° (3:9 8 4:0ppm)
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New result, based on 1999 data sample:

a, = (1165920:2 § 1:4 § 0:6) £ 101° (81:3ppm)
New world avg:

a,. = (1165920:3 § 1:5) £101° (8§1:3ppm)

a_(Expt:) i a._(Theory) = (4:381:6)£101° (3:78 1:4ppm)
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a . relative contribution of heavier particles:

Scales ... (m—’e’)2 .. 4 £ 104

¥ Virtual hadrons, gauge bosons contribute to a, at mea-
sureable level.

aSM = a@=P(821pph) + a'AP(1:4 & :03ppb) + aEW (:03pph)

a>M = a2EP (825ppb) + a AP (57:88:57ppm)+a=" (1:308
:03ppm)

i ¥ Sensitive to new physics

Goal of E821: % < 0:35ppm
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theory — aQED 4+ aWeak e aHadronlc

QED

259.77ppm 3.46 ppm

t calculated through (fi=..)"
+ aREP = 166 584 705.7(2.9) £10i11 (25 ppb)

LPO1 James Miller - (g-2), Status: Experiment and Theory 6



Electroweak Contribution

V% Y Y

+389 -194 <1
-11

X 10

t >» (L)% a, is more sensitive than ae
W
T calculated through 2-loops
t aWeak = 151(4) £10i1! (1.30 & 0.03 ppm)
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Lowest order hadronic Y
contributions,
a, (HAD;1) T

Y h

Determined experimentally
o
a, (had; 1) = (F3=)2 er'nz BK(S)R(S)

e+ -

e W~
(@) (b)
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Contributions to a,_,(HAD; 1) from difierent energy
ranges ( e+e- data only, as of 1996)

p_

S % a, (Had;1l) Error (ppm)
< 1.4 GeV 87. 1.29
1.4 ¢ 2.0 4.6 0.21
2.0 ¥ 3.1 4.0 0.30
2.0 1 2.6 2.9 0.27
2.6 1 3.1 1.1 0.12
J=""(6 states) 1.3 0.08
ocD 3.1<Ps<1 3.0 0.03
Total 1.37
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Recent results from VEPP-2M

Pion formfactor study at VEPP-2M

| |

10

L L L L L L L L
765 770 775 780 785 790 795 800

. . . I . . . | . . . \ . . . . . .
400 600 800 1000 1200 1400

Expected systematic errors =~ 0.6% E. .. ,MeV
July 21, 2000 VEPP-2M, CMD-2, Novosibirsk p.- 45
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Experimental R-value Below 5 GeV and
QCD Calculation

wm i ete’ —» hadrons A kS
e

i

-

g
S——— S
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QCD calculation (M. Davier et al.) in 2-3.6 GeV agree well

with our data
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N’q>_: 7 E

< e KLOE (16.4pb™)

E s —— MC(EVA)
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Higher Order Hadronic Contributions, a_(HAD; > 1)

h h h
-101 (6) X 10

B.Krause, Phys. Lett. B390 (1997) 392

Hadronic Light-on-light h
j 85(25) £10i 11

Y

" u

Avg of: Hayakawa, Kinoshita Phys. Rev. D57(1998)465; Bijnens,
Pallante, Prades, Nucl. Phys. B474(1996)379.
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Standard Model Value for a_ [1]

a_(QED) — 116584706(3) £ 10111

a (HAD;1) = 6924(62) £10i 11 (DH98)

a_ (HAD;>1) = j 100(6) £10111 (Except LL)
a_(HAD;LL) = j 85(25) £10111

a_(EW) — 151(4) £ 10ill

TOTAL = 116591596(67) £ 10ill

[1] Czarnecki, Marciano, Nucl. Phys. B(Proc. Suppl.)76(1999)245
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Search for \NEW" Physics

GallEW = g2 ; o

T Supersymmetry N

¢aSlUSY | 140 £10111 ¢ (129582 gan (fl)
T Muon Substructure:
ca . ()

T Sensitivity to New Particles:

¢ . ()3
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BNL E821-A New Precision Measurement
Muon (g i 2)

Boston University
Brookhaven National Laboratory
Budker Institute - Novosibirsk
Cornell University
Fairfleld University
University of Heidelberg
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Max Planck Institute fur Med. Forschung - Heidelberg
University of Minnesota
Tokyo Institute of Technology
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Bcamline

Pion Injection
Muon Injection

AGS

24 GeV Proton Beam 45* 10°p/ 2.5 s

oduction Target I )
Momentum Sel ection

I Nnflector
TT

Momentum Sel ection

=

S Kicker
Storage Ring
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(O- Z)M Experiment at BNL

Protons
from AGS

q

Target

Pions
p=3.1GeV/c

L]

In Pion Rest Frame

"Forward" Decay Muons are
highly polarized

+

+
m—= Ky Inflector

SSNSNNNNN———.

Injection Orbit

|deal Orbit
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spin
_>
momentum

Storage

(exaggerated ~20x)
With homogeneous B, all muons precess at same rate
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With homogeneous B, use quadrupole E to focus and
store beam

Spin Precession with B and E

*laBiG, i

__l —
=a — ’7
mc 2 3

DA £E]

r

Choose \Magic" = %22 20:3 ¥ Minimizes the fl £E
term

t 229:3 1 p 23:094

t B 2 1:4T ¥ Storage ring radius 2 7:112m
t Tc 2 149:2ns Ta 2 4:365,,s

t ; 264:38,,s

(Range of stored momenta: 2 8§0:5%)
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15 Measurement

T, 1 et " 0<Ee<3:1GeV

T Parity Violation ¥ for given Ee, directions of p,+ and
S, are correlated

For high values of Ee, p,+ Is preferentially parallel to s

T number of positrons with E > E¢hreshold
N () = Ng(1 + A(E) cos(1at + 7))
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—> Muon

—> dectron muon orbit -
\
Pb + SciFi Cao
E
Wa_ve_ Form
PMT Digitizer
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thermal

insulatio&\

pole ~ ®

(J
bump TN MR
beam— ewe  Probe

Array of NMR
probes moves
through beam
tube on

cable car

inner coil
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Determination of Average B-fleld (!p ) of Muon
Ensemble

Mapping of B-fleld

T Complete B-Field map of storage region every 3-4 days
Beam trolley with 17 NMR probes

T Continuous monitor of B-fleld with over 100 flxed probes
Determination of muon distribution

T Fit to bunch structure of stored beam vs. time
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Magnetic Field Uniformity
(Azimuthal Average, 1 ppm contours, except '97)
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