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e M, ~ 140MeV e Mg ~ 490MeV o M, ~ 940MeV

@ Spin 0 @ Spin 0 @ Spin 1/2

e 2 light valence @ 1 light and 1 "heavy” e 3 light valence
quarks valence quarks quarks

) QCD dynamics

Proton

Mass = 168x10%6 g
| ~ 99% of proton mass
(~ 928 MeV)

Higgs mechanism

N\
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Quarks a

Mass =1.78x10%6 g

~ 1% of proton mass

(~ 10 MeV)

| Explore QCD in detail to understand emergent phenomena
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Muon Filter 1

RICH1

Use M2 beam in the CERN/SPS North Area

Versatile beams (muons and hadrons of both charges)
Beam momenta from 50 - 280 GeV/c

Intensity limited by radiation protection 3
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First hints of how their minds differed from ours

NewScientist |

OILSPILLS
There's more
tocome

PLAGIARISM
It's worse than
you think

CHIMPANZEES
The battle for
survival

CAR HACKING
Could cyberattackers
arrange a crash?
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ep scattering MAMI -

up spectroscopy CREMA -
All ep scattering data, no MAMI -
CODATA -

up spectroscopy CREMA A
CODATA -

ep Spectroscopy -

ep Spectroscopy -
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ep scattering MAMI -

ep spectroscopy

up scattering AMBER -
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- Bernauer et al. A1 coll. [PRL 105 242001 (2010)]
- Pohl et al., CREMA coll. [Nature 466 213 (2010)]
-Zhan et al. [PLB 705 59 (2011)]

- Mohr et al. [Rev. Mod. Phys. 84 1527 (2012)]

- Antognini et al., CREMA coll. [Science 339 417 (2013)]
- Mohr et al. [Rev. Mod. Phys. 88 035009 (2016)]
- Beyer et al. [Science 358 6359 (2017)]

- Fleurbaey et al. [PRL.120 183001 (2018)]

- CODATA (2018)

- Mihovolovic et al. [arXiv:1905.11182 (2019)]

- Bezginov et al. [Science 365 1007 (2019)]

- Proposal AMBER [SPSC-P-360 (2019)]
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M. Aguilar et al. Phys. Rev. Lett. 117 (2016) 091103
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-Secondary p beam with 50, 100, 150, 200, 280 GeV
-Liquid H2 and He target
- Minimum bias trigger allowing beam intensity of 5 - 10° s-1

-Beam-proton ID in CEDARSs, produced antiproton ID in RICH

-Measure differential cross section in 10 bins in p momentum & pseudo-rapidity 2.4 <n < 5.6

- Statistical uncertainty = 0.5 — 1% per data point
- Total systematic uncertainty = 5% (efficiencies, dead time)

source term contribution
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High purity Kaon beams are being proposed for a Phase 2 of

AMBER:

« Kaon structure from Kaon-induced Drell-Yan and Charmonium
production

* Gluon content in the Kaon from direct-photon production

* Light meson spectroscopy using Kaon beams

» Kaon charge radius from elastic Kaon-electron scattering 12
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« AMBER (NAG66) is a new QCD fixed target facility at CERN
(Physics Beyond Colliders)

 Wide range of beam energies and particles
e Three main measurement aims in Phase 1 (approved):
* Proton radius measurement with high energy muons

 Anti-proton cross section measurement to constrain dark
matter searches

 Meson structure using Drell-Yan process (mostly pions)
 Extension of physics programme in Phase 2 (in preparation)
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