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m Principle of the measurement
m New result with -
m SM Theory

m BSM




4 key miracles make it happen

s Polarized muons Vet
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s Precession proportional to (g-2)

Wy = a)spin — %yclotron

m PM The magic momentum

E field doesn’t affect muon spin when y = 29.3

y =
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n Parity violation in the decay




(2) Muon distribution k:\’//-\\fy

(3) Magnetic field map <[ m
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situ using an
NMR trolley

Continuously monitored using 150

fixed probes mounted above and

below the storage region 2001
Source of errors Size [ppm]
Absolute calibration of standard probe 0.05 0.05
Calibration of trolley probe 0.15 0.09
Trolley measurements of By 0.10 0.05
Interpolation with fixed probes 0.10 0.07
Uncertainty from muon distribution 0.03 )
Others' 0.10 0.10
Total systematic error on w, 0.24 017




Is proportional to the difference between
the spin precession and the rotation rate
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Signal (mv)

72.5 ns samples |
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Getting a good 72
Is a challenge

N(t) = Nye? [1+Acos(w,t + @)]
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Coherent Betatron Oscillations

Inflector mapping
to storage volume

Beam into storage volume
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Separate when|;
you can ... : t
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muon decay .

Constant loss rate
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The new result is in excellent agreement
with previous measurements on u*

a, = 11659214.0(8)(3) x 10 (0.7 ppm)

CERN u* ¢10.3 -
CERN u © 9.4
BNL97 u* C 12.9
BNL98 u* © 5.1
BNL99 p* - 1.3
BNLOO p* < 0.7
BNLO1 © 0.7
] | l l I | l l l I | l l I | | l l I | |
116590 116591 116592 116593 116594
a x 10°

g-2 Collaboration: hep-ex/0401008



g # 2 because of virtual loops, many of
which can be calculated very precisely

11 658 470.57(29) 15.4(3) 696.3(7) +13.0(25)
or 711.0(6) New: +50% shift !

(2003: +1.8 shift) Not agreed on yet

Units: x10-10 Others cannot ...



Hadronic vacuum polarization is

obtained from data
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¢ Long-distance radiative corrections

m Bottom line, can the T data contribute in the long run at sub % level?
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Comparison of final results and theory

au(world avg) — 11 659 208(6) x 10-10 (05 ppm)
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Why must this be resolved?

« New physics ...
« SUSY
o Leptoquarks
o Muon substructure
« Anomalous W couplings

Sensitive for supergravity grand
unification, especially for large tan 3

Chargino-Sneutrino Neutralino-Smuon

100 tan B =10

50

aﬂSUSY[lo.m]

-50 |
100 300 500 700 900
smuon mass (GeV)

Aggressive approach, take the difference to be real.
Then you’ve got limits for SUSY particle masses.



mSugra with tanp = 10, A; = 0, u >0
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Because g-2 hasn’t hit the systematic limit,
let’s goon ... at BNL ... t0 0.2 ppm

m Main issue: get more muons into the ring
¢ Open up the inflector
¢ Improve beamline transmission
¢ Install horn at target

m Theory is active, improving and being checked
(maybe some correction will even go the other way?)

¢ Radiative return
¢ VEPP—2000
¢ Upgrades at KLOE

¢ Radiative correction industry is active—expect they will keep
up with data

m If SUSY particles are found at LHC, we measure tan



Conclusions

m All g-2 data published

¢ Systematics lowered again

m Consistent results, consistently above theory
¢ ee — tau controversy sill quite active
¢ considerably more “ee” type data on the way

m The systematic limit is “far” away ...we should go there

hertzog@uiuc.edu
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u < 0 solutions largely ruled out
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