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Gravitational form factors

V. Burkert "DVCS and the Gravitational Structure of the Proton 9/22/2018“ :

»It can be shown that any massless spin-2 field would give rise to a force indistinguishable from
gravitation, because a massless spin-2 field would couple to the stress—-energy tensor in the same way
that gravitational interactions do.... Except that the ”spin-2” field from DVCS is many orders of
magnitude stronger than gravitation. ”
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The observables in DVCS are the Compton form factors CFFs. From :Eﬁ
them one can obtain the GPDs, e.qg. &
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More details see, e.g. Burkert, et al., [Colloquium: Gravitational Form Factors of the
Proton]
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GFFs for of nucleon

We want to calculate one-loop corrections of ( Py sf| ™| p;, si) in the frame work of effective chiral theory up to fourth chiral
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Aim: We want to calculate one-loop corrections of ( Dy sfl T | p;, 5;) in the frame work of effective chiral theory up to third
chiral order




Aim: We want to calculate one-loop corrections of ( Dy sfl T | p;, 5;) in the frame work of effective chiral theory up to third

chiral order
= -51- Fo— :é = Fo— =t - L ,é.\
\ / \ / \ / / \
\ / \ / \ / / \
\_‘_/ \__/ \___/ =l - |=
a) b) c) d)
= P—g > : 3 . F * - i ,—és
\ / \ / \ / 4 \
\ / \ / \ / / \
S =7 S -7 S =7 =ﬂ—>—h=




GFFs for A resonances
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Gravitational structure of the nucleon

From the non-analytic contributions of ChPT results in the chiral limit we can obtain the long range (I/Astrong <r <K1/M)
behavior of the distributions

Large distance asymptotics of the energy distribution in ZAMF
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Summary

We genemﬁ’zecf the effective chiral Lagmngmn qf nucfeons,yions

0”16[ A resonances to CM?’"WZO{ .gvacetime L’L}O to SQCOHC[ cﬁimf OTC{éT OlTL&{

calculated the corregvonding GT'Fs

We q}qpﬁ’ecf the ZAMF c}}qpmacﬁ and obtained the [ong range
behavior qf the local .gvau’a[ densities qf the nucleons and delta

resonarnces




