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Spectroscopy calculations

Calculation of hadron masses

@ Find hadron interpolating fields such that the
corresponding Hilbert space operators annihilate and
create the particles we want to analyze

O(x) O(x) O(x) O (x)

@ Hadron interpolators O(x) are functional of the lattice
fields with the quantum numbers one is interested In

ofll 1]

» Gauge invariant <N> color singlet




Spectroscopy calculations

Dirac matrix
& Meson interpolating fields On(z) = ¢(x)T(x)
@ Baryon interpolating fields Og (X) ! 3 quarks

@ Pure gauge interpolating fields: plaquette,
Wilson loop N> glueballs, certain mesons,E

@ Interpolating fields with 3n quarks for nuclei
(deuterium,E)
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Spectroscopy calculations
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Effective mass
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Pion correlator




Symmetries

» Understand symmetry transformation to choose
Interpolating fields

C —F ChogciaRld o Lattice breaks translation

P I Parity and rotational symmetry
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Symmetries

Careful with labeling
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Symmetries

Careful with labeling
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In Euclidean space there is no
distinction between space and time

P,aP aPR = time reflection

Reconstruction Hilbert space for Minkowski

Fermions a.b.c. gauge p.b.c not relevant in infinit volume but finite temp.



Symmetries
5! hermiticity Q=1!5D  Hermitian

(vsD)' = ~vsD = Dt = 45D~ | D'?is!s-Hermitian

Eigenvalues are either real or come in
complex conjugate pairs N> reality of determinant
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Pions

O, - (x) = d(x)!su(x) = d(x)~ (!5)-s U(X)g

Oy (x) = U(x)!sd(x) = TX)¥ (!5)-y d(X)g
Negative parity
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O (X) = doi 5u(x)"!.F dx)' CERC “u(x)" = Irrelevant when p= 0
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Mesons

. L= P — L

Or(z) = = [A(@)5u(@) = la)sd(o)]
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Ok+(z) =35(z)y5u(r)
Different spin and parity correspond to different I' matrices
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Correlation functions
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Correlation functions
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Correlation functions
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Isosinglet correlator

Os(x) = u(x)! u(x)
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