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Towards the chiral limit

» with unimproved actions: critical point with huge lattice
artefacts [de Forcrand, D'Elia '17]
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Strategy

> attempt an extrapolation to the chiral limit directly
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» chiral condensate

(Fw(m)) = zlm /DUe’Sg det[D + m] tr[(B + m) ]

» m — 0 using Banks-Casher relation [Banks,Casher '80]

» m — 0 using leading-order reweighting
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Banks-Casher relation

> in the eigenbasis of [P, the condensate 1)1 tr(D + m)~?

- T m V=00 m m—0
Bolm) = 53 s e | a5 % m0)

> the eigenvalues contain much more information than just
1p(m), they encode also its dependence on m
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Leading-order reweighting
» reweight configurations towards m = 0

with
_det[p] v -
W(m) = detlBrm  SPLTT™ bp(m) + O(m*)

» work with the so reweighted spectral density in the following
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Spectral density

» find p(0) via extrapolation of integrated spectral density
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> build histogram of intersects to define mean and systematic

error of fit
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Extrapolations
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Chiral transition
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» sharpening of the order parameter as V' grows
~> real phase transition?

» chiral transition temperature at crossing point of two volumes:

TNr=2+1 ~ 140 MeV
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Chiral transition
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Chiral transition
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» sharpening of the order parameter as V' grows
~> real phase transition?

» chiral transition temperature at crossing point of two volumes:
TNe=2+1 ~ 140 MeV

> the same signal is hidden in the full condensate

» for <@Zw(m = 0)> no additive renormalization necessary
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Number of massless flavors

» same analysis along ms/m,q = const. line fosp 1
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Number of massless flavors

Eobn
» same analysis along ms/m,q = const. line
R
T , FrTTT T
3p . E oS ]
s [ $ 166 ] <] 3 Q:‘._.v. $ 1636 3
M RN T T ) §oeme T
N 2 ] —~ F @ ]
s F ] 2 L E
g I 18 . ;
sk 3 s ]
I§ [ M0 limit b |§ 0.5 [ m,~0 limit -
L m =mg" ] [ mg~0 limit g 1
Lo ] I S
120 110 120 130 140

T (MeV)

10 / 12



Number of massless flavors
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» vacuum condensate reduced
consistent with xPT [Moussalam '99, Descotes et al '99]
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volume-dependence more pronounced ~~ stronger transition?
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Number of massless flavors
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» vacuum condensate reduced
consistent with xPT [Moussalam '99, Descotes et al '99]

» volume-dependence more pronounced ~~ stronger transition?

» chiral transition is reduced to TN=3 ~ 125 MeV 1012



Nature of the transition

» fit for slope of order parameter
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Nature of the transition

» fit for slope of order parameter
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Nature of the transition

» fit for slope of order parameter
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Nature of the transition

» fit for slope of order parameter
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Summary

» extract chiral condensate via
Banks-Casher relation
~> flat extrapolation

» finite volume analysis of chiral

condensate

(no additive renormalization

required)

» Ng =241 chiral limit
consistent with O(4) scenario
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