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Sub-Nuclear System RD

Hadron Physics * Confinement

Origin of Hadron Mass

— 99. 95% of the Material Mass is from Nuclei
— Nuclei consist of proton and neutron
— quark mass is only 1% of proton and neutron

Where other 99% comes from ?

Is Nanbu’s Theory correct?
Major subject at J-PARC




Sub-Nuclear System RD

Particle Physics :
Standard Model
Precise muon g-2 measurement
— significant deviation from SM by 3.70

physics beyond the Standard Model?

Most crucial test
Even after LHC for Lepton sector

R & D only




Sub-Nuclear system RD

Particle Physics

l New Muon Source development '

New generation Slow p * RIKEN-RAL

Ultra-low emittance muon beam
to realize g-2 : high dens. & low temp. & laser

Hadron Physics

Large Scale Detector at J-PARC



CURRENT PRECISION

Standard Model

5 ppm E821 u*

1.3 ppm E821 u*
0.7 ppm E821 u*
0.7 ppm E821 u~

World Average

Aa, (EXP=SM) ~ (37 £ 10) X 10710

E821 at BNL-AGS
measured down
to 0.7 ppm for
both ut and u-

3.7 0 deviation
from the SM

Need to explore!



BNL E821 EXPERIMENT




HOW WAS I MEASURED?

Precise frequency of muon w;inthe storage
rINg ' was measurediat the magic.momenitum

electron time spectrum (2001)
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WHAT IS THE MAGIC MOMENTUM?
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WHAT IS THE MAGIC MOMENTUM?
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WHAT IS THE MAGIC MOMENTUM?
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WHAT IS THE MAGIC MOMENTUM?
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YIELD'AND'RE-ACCELERATION

NiigeyTp
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MUON G-2IMEASUREMENT,
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ADVANTAGE




ADVANTAGE

Free from pileup

Free from modulation of fime spectrum due to CBO
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TO REALIZE g-2

Muon Yield * Muonium Target
x 104 SLOONLCInp:
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NEW FRAMEWORK

new muon g-2 project

v Low temp. High dens. muonium generation
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, -10
12 (4.0) X10

+ higher order terms

H VA w W/ H H
+38.9 -194 < 0.1

1st + 2nd Order Weak = 15.1(4) X10




MUON G-2IINTHELHC ERA

1o disfavored

Even the first SUSY. | e
discovery was made at |
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