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Muon g− 2 HVP workshop ͷใࠂ
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2018೥ (ฏ੒ 30೥) 2݄ 20೔

1 ֓ཁ

ฏ੒ 30 ೥ 2 ݄ 12 ೔͔Β 14 ೔ʹ͔͚ͯɼKEK ͭ

͘͹ΩϟϯύεͰڀݚձ “Workshop on hadronic vac-

uum polarization contributions to muon g − 2” (ਤ 1ɼ

http://www-conf.kek.jp/muonHVPws/) ͠·ΘΕߦ͕

ͨɻ͜ͷڀݚձʹ͸ࠃ಺֎͔Β໿ 70໊ͷࢀ͕ऀڀݚՃ

͠ɼ೤͍ٞ࿦͕ަΘ͞Ε·ͨ͠ɻ͜ͷڀݚձͷεϥΠυ

͸্ه΢Σϒϖʔδ͔Β͝ཡ͍͚ͨͩ·͢ɻ

ਤ 1: Ճऀͷू߹ࣸਅࢀ

2 ࢫձͷझڀݚ

ϛϡʔΦϯͷҟৗ࣓ؾೳ཰ (muon g − 2) ʹ͸ɼ࣮ݧ

஋ͱඪ४໛͔ܕΒͷ༧ݴ஋ͱͷؒʹ 3 ඪ४ภࠩΛӽ͑

Δେ͖ͳෆҰக͕͋Δ͜ͱ͕஌ΒΕ͍ͯ·͢ɻถࠃϑΣ

ϧϛڀݚॴͷ E989 Ͱ͸ݧ࣮ muon g − 2 ͷ࣮ݧ஋ͷ

ෆఆੑΛ 1/4 ʹ͢Δ͜ͱΛ໨ඪʹ෺ཧσʔλͷऔಘ͕

࢝·Ζ͏ͱ͍ͯ͠·͢ɻ·ͨ J-PARC Ͱ΋ɼ͜ͷঢ়گ

ʹܾணΛ͚ͭΔͨΊɼE989 ࠃ΍ͦͷલ਎Ͱ͋Δถݧ࣮

Brookhaven ॴڀݚཱࠃ E821 ͱ͸શ͘ҧ͏ख๏Λݧ࣮

༻͍ͯ muon g − 2 Λଌఆ͢Δ࣮ݧʢJ-PARC E34 ࣮

ʣͷ४උ͕ண࣮ʹਐΜͰ͍·͢ɻݧ

Ұํɼཧ࿦ͷଆͰ͸ɼ༧ݴ஋ͷෆఆੑʹ࠷΋େ͖͘

༩͢Δد hadronic vacuum polarization (HVP) dia-

gram ΍ hadronic light-by-light diagram ʹ͍ͭͯ֨

ࢠ QCD Λ༻͍ͨߦʹൃ׆͕ࢉܭΘΕ͍ͯ·͢ɻ·ͨɼ

e+e− → hadrons ͷ൓Ԡஅ໘ੵσʔλΛΠϯϓοτͱ

ͯ͠ dispersion relation Λ༻͍ͯ HVP diagram ͷد

༩ΛධՁ͢Δڀݚ΋ɼ৽͍࣮͠ݧσʔλͷग़ݱ΍࣮ݧ

σʔλͷ૊Έ߹ΘͤํͷվྑͳͲʹΑΓਫ਼ີԽͷ౓߹͍

Λ͞ΒʹڧΊ͍ͯ·͢ɻ·ͨɼ͍ۙকདྷ Belle II ݧ࣮

΍ϩγΞͷ SNDɼCMD-3 ͳͲ͔Β΋ΑΓਫ਼ີͳݧ࣮

e+e− → hadrons σʔλ͕ಘΒΕΔ͜ͱʹͳ͓ͬͯΓɼ

͜ΕΒ͕࣮͢ݱΔͱཧ࿦஋ͷਫ਼౓͕͞ΒʹΑ͘ͳΔͱظ

଴͞Ε·͢ɻ

͜ͷΑ͏ͳݱঢ়Λ౿·͑ɼ͜ͷڀݚձͰ͸ muon

g − 2 ΁ͷ HVP diagram ͷد༩ʹয఺ΛߜΓɼੈ

քத͔Βઐ໳ՈΛট͍ͯٞ࿦͢Δػձͱ͢Δ͜ͱ

Λ໨͠ࢦ·ͨ͠ɻͳ͓ɼ͜ͷڀݚձ͸ muon g − 2

ͷཧ࿦஋ͷΑΓਖ਼֬ͳධՁͱ͞ΒͳΔߴਫ਼౓ԽΛ

໨͢ࢦάϧʔϓ “Muon g − 2 Theory Initiative”

ͷ׆ಈͷҰ؀ͱͯ͠ߦΘΕ·ͨ͠ɻ͜ͷάϧʔϓ

ͷ Steering Committee ͱɼͦͷαϒάϧʔϓͰ͋

ΔHVP working group coordinators͸ҎԼͷ௨ΓͰ ɿ͢
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S. Eidelman∗ (Novosibirsk State U./Budker Institute)

A. El-Khadra∗(U. of Illinois at Urbana-Champaign)

C. Lehner∗ (BNL)

T. Mibe (KEKૉ֩ݚ)

A. Nyffeler (JGU Mainz)

B. L. Roberts (Boston U.)

T. Teubner∗ (U. of Liverpool)

ʢܟশུɼΞϧϑΝϕοτॱɼ੕ҹΛ͚ͭͨํ͸ HVP

working group coordinatorsʣɻ

·ͨɼLocal Organizing Committee ͸ڮຊলೋ

ʢKEKૉ֩ݚʣɼ൧ౢపʢ໊େӃཧ/໊େKMIʣɼग़ᔹ୎

ʢBNL/RIKEN-BNL research centerʣɼۚ ʢKEKࢤོࣇ
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ૉ֩ݚʣɼࡾ෦ษʢKEKૉ֩ݚʣɼ੢ాণฏʢKEKૉ

শུɼΞϧϑΝϕοτॱʣͱ໺ଜେีܟʢࢯʣͷ֤ݚ֩

Ͱͨ͠ɻ

3 ੒ߏձͷڀݚ

ਤ 2: ॳ೔ͷேͷηογϣϯͰߨԋ͢Δ DESY Zeuthen/

Humboldt University Berlin ॴଐͷ Fred Jegerlehner

ത࢜

੒Ͱͨ͠ɻߏձͷϓϩάϥϜ͸ҎԼͷΑ͏ͳڀݚ

• ॳ೔ɿDispersive Methods ʹΑΔmuon g− 2 ͷཧ

࿦஋ͷࢉܭʢਤ 2ʣɼQED ͷد༩ͳͲͦͷଞͷཧ

࿦తଆ໘ʹ͍ͭͯ

• ̎೔Ίɿe+e− িಥ࣮͓ݧΑͼͦ͜Ͱͷ e+e− →
hadrons σʔλͷৄࡉɼFermilab ͓Αͼ J-PARC

Ͱͷ muon g− 2 Λӽ͑Δ෺ܕঢ়ɼඪ४໛ݱͷݧ࣮

ཧ͔Βͷد༩ͷՄೳੑ

• ̏೔Ίɿ֨ࢠ QCD ʹΑΔ muon g− 2 ͷཧ࿦஋ͷ

ɼBelleࢉܭ II ֶݟثग़ݕ

͜ͷ͏ͪ̎೔ΊͷҰ෦ͷηογϣϯʹ͍ͭͯ͸ɼ΄΅

ಉ࣌ظʹ KEK ͰߦΘΕͨૉཻݱࢠ৅࿦ڀݚձ KEK-

PH 2018 ͱͷ߹ಉηογϣϯͱͯ͠ߦΘΕ·ͨ͠ʢਤ

3ʣɻ

ਤ 3: ߹ಉηογϣϯͷ༷ࢠ

ԋʹՃ͑ɼͦΕͧΕͷ࿩୊ߨͷ಺༰ͷهձͰ͸্ڀݚ

ʹ͍͔ͭͯ̍࣌ؒΒ̍࣌ؒ൒΄Ͳͷٞ࿦ͷ࣌ؒΛઃ͚ɼ

ɼ͍ͣࡍͳٞ࿦͕ަΘ͞ΕΔΑ͏഑ྀ͠·ͨ͠ɻ࣮ൃ׆

Εͷٞ࿦ηογϣϯʹ͓͍ͯ΋ന೤ͨٞ͠࿦͕ల։͞Εɼ

ΘͣଉΛͷΉ৔໘΋͋Γ·ͨ͠ɻࢥʹ༿ݴ൷൑ͷ͍ڧ

Muon g− 2 Theory Initiative ͷେ͖ͳ໨త͸ϑΣϧ

ϛڀݚॴ΍ J-PARC Ͱͷ࣮࠷͕ݧॳͷ࣮݁ݧՌΛใࠂ

͢Δલʹmuon g− 2 ͷཧ࿦஋ʹ͍ͭͯάϧʔϓͱͯ͠

ͷ౷ҰݟղΛ white paper ͱ͍͏ܗͰఏग़͢Δ͜ͱͰ

͢ɻͦͷͨΊɼ࠷ऴ೔ͷ࠷ऴηογϣϯͰ͸white paper

ͷ࡞੒ʹ͚ٞͨ޲࿦͕ߦΘΕ·ͨ͠ɻ

4 ʹޙ࠷

͜ͷڀݚձ͸ɼ౰ॳ͸ KEK ͭ͘͹Ωϟϯύε̎߸

ؗେձٞࣨͰͷ։࠵Λ༧ఆ͍ͯͨ͠ͷͰ͕͢ɼࢀՃొ

࿥ऀ਺͕༧૝Ҏ্ʹଟ͘ɼ̎߸ؗେձٞࣨͰ͸खڱͰ͋

Δ͜ͱ͕൑໌ͨͨ͠Ίɼ݁ہখྛϗʔϧͰ͜͏ߦͱʹͳ

Γ·ͨ͠ɻ͓๩͍͠ͱ͜Ζདྷͯͩͬͨ͘͞ࢀՃऀͷօ༷

ɻ·ͨɼKEK͢·͠ँײ͘ްʹ ૉ֩ݚཧ࿦ηϯλʔͱ

RIKEN-BNL research centerɼ໊ݹ԰େֶ Belle II ࣮

Ճऀͷཱྀඅ΁ͷαϙʔτΛ͍͖ͨͩࢀάϧʔϓ͔Β͸ݧ

·ͨ͠ɻ͜ͷ৔ΛआΓͯਂ͓͘ྱΛਃ্͛͠·͢ɻ
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