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Spectroscopy calculations

Calculation of hadron masses

o Find hadron interpolating fields such that the
corresponding Hilbert space operators annihilate and
create the particles we want to analyze
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o Hadrown interpolators 0(x) are functional of the lattice
fields with the quantum numbers one is interested in
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o Cauge hvariant <> color singlet




Spectroscopy calculations

Dirac mwakrix

o Meson interpolating fields Oum(z) = P(z)I'Y(z)
o Baryon interpolating fields Op(x) ~ 3 quarks

o Pure gauge interpolating fields: plaquette,
Wilson Lloop —» glueballs, certain mesons,...

o Interpolating fields with 3n quarks for nuclel
(deuterium,...)
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Spectroscopy calculations
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Effective mass
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Pion correlakor
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Symmetries

o Understand symnekry Eransformation to choose
interpolating fields

C — Charge conjugation Lakbice breales kranslaktion

P — Parity and rotational symmetry
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Symmetries

Careful with Labeling




Symmetries

Careful with Labeling

t) > 9F(, 1) = 7ad(—2, 1)
2% (z,t) = (2, 1)y
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Ulz, t;k) = UP(z,t:k) = U(—z
Uz, t;4) 2 UP(a,t;4) = U(—z

In Euclidean space there is no
distinction bebween space and kime

P1 - Py - Ps = time reflection

Reconstruction Hilbert space for Minkowski

Fermions abe. gauge pbc not relevant in infinit volume but finite temp.




Symmetries
¥s — hermMaeity Q) =l Hermiktian

(75D)T —~sD = D' =~4sDv; = D' is y5-Hermitian

Eigenvalues are either real or cowme in
complex conjugate pairs —» reality of determinant



Pions
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Neqgative parity
O+ (2) = d(2)ysu(@) 2> d(—g, t)1av574u(—-2,t) = —Onps (—2, t)

On+ (z) = d(@)ysu(z) & —d(z)TCyC1a(x)T = Irrelevant when p = ©

— —d(@) T a(e)” = u(x)ysd(x) = On ()




Mesons
. L= P — L

Ono(2) = —= [A(@)ysu(e) — d(@)5d(2)]
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Op(z) = u(z)vsu(z) + d(z)ysd())
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Different spin and parity correspond to different T matrices

On(x) = by, () Thg,(x)  * Oml@) = 034(&) = £, (@)T0 5, ()




Correlation functions




Correlation functions
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Correlation functions
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Isosinglet correlator
Osll = iy u(x)
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