Determination of the strong coupling constant from

moments of quarkonium correlators revisited
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Mp RG Rg RlO av.
10m, | 1.2740(25)(17)(11)(61)  1.2783(28)(23)(00)(43)  1.2700(72)(46)(13)(33)  1.2754(39
15m. | 1.7147(83)(11)(03)(60)  1.7204(42)(14)(00)(40)  1.7192(35)(29)(04)(30)  1.7191(38
20m; | 2.1412(134)(07)(01)(44)  2.1512(71)(10)(00)(29)  2.1531(74)(19)(02)(21)  2.1507(52
3.0m. | 2.9788(175)(06)(00)(319) 2.9940(156)(08)(00)(201) 3.0016(170)(16)(00)(143) 2.9949(15
4.0m. | 3.7770(284)(06)(00)(109)  3.7934(159)(08)(00)(68)  3.8025(152)(15)(00)(47)  3.7956(11
m, | 4.1888(260)(05)(00)(111) 4.2045(280)(07)(00)(69)  4.2023(270)(14)(00)(47)  4.1985(16
Rs, Rg and R give consistent results formy(my,)
mp(mp)/h, h =mp/m. is consistent with expected m.(u)
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Average the results at di erent W/m , and my,
use the spread as an error estimate

| U= =332+ 17+ 2 (scale) MeV

Matching to 4 and 5 Ravor theory using RunDe(C
at M =1.5 GeV and M, =4.8 GeV or
at me(p), H=me¢! 2 GeV and my(my)

Error from running and matching: 0.0003

A% ? is agreement with
other lattice determinations
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mp/m .  continuum I's(mp) mp/m ¢ continuum I s(mp)
1.0 1.10895(32) 0.3826(14)(178)(39) 1.0 - -
1.5 1.09100(25) 0.3137(10)(76)(8) 1.5 1.04310(45) 0.3166(34)(82)(17)
2.0 - - 2.0 1.03830(68) 0.2808(51)(50)(4)
3.0 - - 3.0 1.03249(94) 0.2382(69)(24)(1)
4.0 - - 4.0 1.02987(106) 0.2191(293)(17)(0]




Back-up

SESEM

Mn R4 Re/M ¢o Re/m ¢o R1o/M ¢o 's(Mh)

1.0m. | 1.2778(20) | 1.0200(16)| 0.9166(17)| 0.8719(21) | 0.3798(28)(31)(22)

1.5m. | 1.2303(30) | 1.0792(20)| 0.9860(20) | 0.9462(23) | 0.3151(43)(14)(4)

2.0m. | 1.2051(37)| 1.1182(23)| 1.0317(23) | 0.9944(26) | 0.2804(51)(9)(1)

3.0m¢ | 1.1782(44) | 1.1729(27)| 1.0923(26) | 1.0574(31)| 0.2434(61)(5)(0)

4.0m; | 1.1631(45)| 1.2098(31) | 1.1321(30)| 1.0985(31)| 0.2226(62)(4)(0)

S8E.GM

my, R4 R6/R8 RS/RIO av. %5 MeV
1.0m. | 0.3815(55)(30)(22) 0.3837(25)(180)(40) |[0.3550(63)(140)(88) 0.3782(65) _314(10)
1.5m. | 0.3119(28)(4)(4) 0.3073(42)(63)(7) 0.2954(75)(60)(17) 0.3099(48)  _310(10)
2.0m. | 0.2651(28)(7)(1) 0.2689(26)(35)(2) 0.2587(37)(34)(6) 0.2648(29) _284(8)_
3.0m. |L0.2155(83)(3)(1) , 0.2338(35)(19)(1)] _~ 0.2215(367)(17)(1)| 0.2303(150) _284(48)
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mn = 2m; result is an outlier; weighted average + spread ! . ~ =298+ 16 MeV

MS
Mn R4 RB/R 8 Rg/R 10
10m, | 1.279(4) 1.1092(6)  1.0485(8)
15m, | 1.228(2) 1.0895(11) 1.0403(10]
20m, | 1.194(2) 1.0791(7) 1.0353(5)
3.0m. | 1.158(6) 1.0693(10) 1.0302(5) L




