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Mechanical properties of particles

M.V. Polyakov
EMT form factors for the nucleon
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The name *“D-térm” is rather technical, it can be traced back to more or less accidental notations chosen
in . Nowadays, given more clear physics meaning of this quantity, we might call this term as
“Druck-term” derived from German word for pressure



Interaction of the nucleon with gravity
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D-term is a global and fundamental quantity related to the distribution of strong forces
(pressure and shear) inside a hadron

4M
D = M/dgr r? p(r) = BETS d>r r* s(r)

@ gravitational D-form factor is related to “elastic properties” of the nucleon, and gives access to
details of strong forces inside the nucleon.

@ D(0) (the D-term) is the last unexplored global (in the same sense as mass and spin) property of
the nucleon

Accessing D(t) in hard exclusive processes
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Beam-spin asymmetry
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Handbag diagram for VCS, including the leptonic part
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Whenever there is an interference term, it can used to determine the

CFFs. This term will show up in the single-spin asymmetry Ay, which is
defined as
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It is well known that in case the CFFs are real, this observable vanishes.

A =




PHYSICAL REVIEW D 99, 116008 (2019)

Beam spin asymmetry in the electroproduction of a pseudoscalar meson
or a scalar meson off the scalar target

Chueng-Ryong I, Ho-Meoyng Choi,” Andrew Lundeen,' and Bernard L. G. Bakker

S _ S S . S S Ny S
doy = doy, + dopecos(2¢) + dojer, + do; cos (p\/fﬁ(l +€) + Adoggu

" dop, | U, Uy, U3 0] [|F)*
dO']S o Ll L’2 L3 () | Fg |2
(l()’f a [1 ]2 13 0 F1+_)

_(IUS'SA_ 0 0 0 Saf | Fiz |

F5 = FLFy + By FY

, Sin@sin ¢
2Mx?y

Sy = —ke (m*> + Q% —1) \/Qz(y —-1)+ szzyz\/xz(t2 —4m*M?) + Q* + 2Q°1x,



Typical results from the first generation proton experiment EOO-110
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The D term generates the highest power in the polynomial,
and D term is effectively included in the ERBL region.
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Consistent treatment of gauge-boson and meson vertex
functions in LFQM: Update
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Conclusion and Outlook

« EMT of hadron provides essential
properties of hadron such as mass, spin,
pressure and shear modulus, etc.

* D-term carries the elastic property of
hadron and gives an access to the
details of strong forces inside the
hadron.

 GPDs may be utilized to provide the
EMT information of hadrons although
extraction of GPDs from data requires
severe constraints in the kinematic
region of data collection.



Much more careful study of GPDs is
required in the interpretation of
experimental data.

BSA indicates the imaginary part of
GPDs or general CFFs.

GPDs at the crossover point between
DGLAP and ERBL regions must be
continuous and analytic. Otherwise, the
real amplitude would blow up
logarithmically divergence.

To yield BSA, GPDs at the crossover
point must be nonzero.



* D term is effectively provided by the
ERBL region.

* Reduction of GPDs from the most
general hadronic tensor amplitudes can
be used to benchmark the kinematic
constraints of GPDs formulation.

» Evolution of GPDs should be also
carefully investigated: See arXiv:
2104.03836v1 about the deconvolution
problem of deeply virtual Compton
scattering by V. Bertone, H. Dutrieux,C.
Mezrag,H. Moutarde, and P. Sznajder.



