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AMBER physics program

¢ Proton radius measurement in py-p elastic scattering
¢ Drell-Yan and charmonium production using
conventional hadron beams
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s¢  Spectroscopy with low-energy antiproton beam
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¢ Spectroscopy of kaons
¢ Drell-Yan and charmonium production using kaon and
antiproton beams

Study of gluon content of kaons with prompt photons
Low-energy QCD with kaon beam
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Sea/valence quarks in pion via DY
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Sea/valence separation
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Sea/valence quarks in kaon

xlE . C. Chen et al., PRD 93 074021, 2016
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Gluon PDFs of mesons

Z. Phys. C 72, 249-254 (1996)

Compllmentary approaches!
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We have some minimal data
for pion, for kaon there is
no any experimental
results!

While there is a prediction

that gluon content of kaon

at hadronic scale is ~1/6 in
respect to pion.
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Gluon content of pion & J/y

CEM

do/dx (nb)

Two main mechanisms
of J/Y production in
hadron collisions:
gg—J/P+...
qq—J/P+...
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Model-dependent separation of gg and qq contributions
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Gluon PDFs of kaon & J/y
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Gluon PDFs of kaon via prompt y

COMPASS
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Gluon PDFs of kaon via prompt y
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Spin physics with antiproton beam

Nucleon Polarization
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Nuclear effects in DY

Energy loss:

@ Multiple scattering of incoming quark in large nuclei
@ No energy loss in the final state

— Comparison between DY and J/1) complementary
information

Flavour dependent EMC effect: Meson induced Drell-Yan process tags flavours

Using two m beam charges and two targets, one can add constraints on the EMC
flavour dependence
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GPD E via DVCS and DVMP

Similar for DVMP
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p-vields for astrophysical dark matter

search

Baryonic Matter
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Proton radius measurement
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proposed set-up

@ hydrogen TPC acting as active target

e measurement of energy of recoil proton
e between 0.5 and 100 MeV
e required resolution: A =~ 60 keV)

@ silicon telescopes up- and downstream of target
e measurement of muon scattering angles

o 300 urad at Q2 ~ 103 (GeV/c)? |uncertainty on \/<r§> ~ 0.01 fm |
o required resolution o < 100 prad 7
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Charmonia via

Xcz(33P 2)

p annihilation
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Vector mesons In nuclear matter
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Low-energy QCD with RF-separated

‘hadron beam -

Kaon polarizability o lifetime
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Kaon spectroscopy with kaon beam
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@ Most PDG entries more than 30 years old
@ Since 1990 only 4 kaon states added to PDG

We intend to rewrite completely the kaon section of PDG
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SUMMARY

COMPASS++/AMBER is a planned fixed-target facility
at CERN with an extended physics program which
partially overlaps with the SPD physics program.

Experience of the COMPASS++/AMBER project could
be used by the SPD project
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