H

igh precision scale setting

Lukas Varnhorst for the BMW collaboration

18.11.2020
BMW Aix+Marseille
collaboration universite

Lukas Varnhorst for BMWc High precision scale setting

SFB
TR55




Extraction of the Q mass:
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Extraction of the Q2 mass:

4 state fit extraction
Fit propagator to

H(t; A, M) = A1hy(t; Mp)+
Arh_(t; My) + Axhy (t; Ma)+
A3h,(t; M3)
with h (t,M) = e M
(_1)t—le—M(t—T) and
h_(t,M) = —h (T —t, M).

Use priors for the excited state
masses:

prior mean rel. prior width
2012MeV  0.10
2250 MeV  0.10
2400 MeV  0.15
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GEVP based extraction

Construct matrix from folded
propagator H;:

Hito Hiyi Hipo Higs
Herr Hep2 o Heps Higa
H(t) =
(t) Hivo Hers Hia Hegs
Hiyz Hipa Hiys Higs
and solve H(t))v(ts, tp) =
A(ta, tp)H(tp)V(tay tp).
Then, extract mass from
C(t) = vIi(ta ty)H(t)v(ta t)

between ty and t;.

No assumption on the masses of
the excited states.
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wp from Q mass:
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wo = 0.17236(29)(63)[70] fm
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Using Type I fit:

woMq = A+ BX; + CX;
+ Ee? 4 FXe,e; + Ge?

with

Xi = Mzo /MG — [M7/Mg],

X = MZ /M~ M} /M)

1

M, = 3 (Mo + M — M)
Error by histogram method:

o Flat weight between for fits
with different datapoints

o AIC weight for fits with the
same data points

Isospin splitting condtributions via
chain rule or finite differences from

M[(H)].
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4 state fit priors vs. GEVP excited states
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Isospin splitting contributions

Mo = M([(Ho)o]

_OMIH)

OMI[H
gy = ML a
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Mjp ~ S (MU5(H. + Hojo] = M({Ha)a)

(Ho)o

M~ SM(H] H, — H_ dets
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m

My, ~ = (M[(Hsm)o] — M[(Ho)o])

m

Lukas Varnhorst for BMWc High precision scale setting 7 von 4



