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Motivation

* mc enters many QCD processes

* renormalization group running
of & (Oth moment!) JE 1999

e running of sin20wy
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* SM prediction of gy — 2 JE &€ Luo 2001

* test of mass-Yukawa coupling
relation in single Higgs SM

* can determine mc with lattice, but second opinion wanted
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* QCD sum rule of moments of the vector current correlator [q
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*t @ 0 = |st moment sum rule .#,
* differentiating = higher moments ¢/, Novikov et al. 1978
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* regularization: subtract Rc(s) = 4/3 Ai(s) at m¢ =0
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* include % —
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45f

40F

R(s)

35F

30f

* quark-hadron duality needed
only in finite region (not locally)

2.5F

* can estimate effect from
correlated errors across various . #;



Result

mc(mc) = |272 i 8 + 26'6 [&S(MZ) - O.I |82] MeV

* uses - #/pand ./ (assumed uncorrelated)

* central value in good agreement with other recent sum rule
determinations

* less agreement regarding theory dominated uncertainty
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Error calibration

* experimental input error
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* Xs(Mz) = 0.1182 £ 0.0016 (parameter dependence, not really error)
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* Mo & M= N3 = 1.23(6)

* removing background from light quarks and (small) singlet
contributions from Crystal Ball, BES & CLEO data = Az = |.34(17)

* or fit normalization of sub-continuum data to pQCD = Az = |.15(16)



Alternative fits

* M, A: continuum region!

resonances
* Mo, A3 or M\, Ar: OPE truncation! pQCD
- method
* Mo, Alr: comparable errors o '
N 1.28%— l ] O(S
* (Mo, M\, AO)p 5 N “ } h } __
£ b e L
* Mo, (M, NO)p ol --
125 ]
* ﬂo, (Qﬂ l, :%2, %3)0 1240 T 0o 0430 0 ea 0 o5 |

* these and other options differ by < 4 MeV in m¢(M.)
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Conclusions & Outlook

M(MJ) = 1272 + 8 + 2616 [Xs(Mz) — 0.1182] MeV

* physically motivated continuum ansatz reproduces experimental
data (normalization and moment dependence) very well

* coincidentally Amc = £ 8 MeV matches precision from
HiggsBRs @ FCC-ee

* <0.7% theory uncertainty from pQCD near p = | GeV may
seem optimistic, but it is really = 3% in 2 Mjy — Mc(M¢)

= expect = |5 MeVin 2 Myusy— Mms(My) (in preparation)
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