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Credits Olivia Adams (CERN, 2023)
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MCP integral (arb. units)
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lonization Threshold

Excited state

Ground state

Atomic momentum (fik units)
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Aghion S. et al (AEgIS collaboration), Physical
Review A 94 (2016) 012507



Doppler laser cooling
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To go beyond see J. Malamant master thesis
on Ultrafast Laser Cooling



Precision spectroscopy of positronium: Testing bound-state
QED theory and the search for physics beyond the Standard
Model

G.S. Adkins®, D.B. Cassidy ", J. Pérez-Rios

particles. However, there is still much to be done on this front. For instance, there is a 4.20 discrepancy between the
experimentally measured energy difference and the QED prediction for the 23S— 2 3P, interval. This observation cannot
be explained by the existence of a new scalar or axion-like particle, but there are other interesting possibilities, such as
the Chameleon model, in which a new scalar interacts with SM leptons with a strength depending on the environment's
density [540]. Another model is the Arkani-Hamed, Dimopoulos, Dvali model [478], in which it is assumed that gravity
operates in a higher-dimensional space. In contrast, the rest of the fundamental forces exist only in a four-dimensional
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EXPERIMENTAL COMPARISON OF THE GRAVITATIONAL FORCE ON FREELY FALLING
ELECTRONS AND METALLIC ELECTRONS*

F. C. Witteborn and W. M. Fairbank
Physics Department, Stanford University, Stanford, California
(Received 2 October 1967)

A free-fall technigue has been used to measure the net vertical component of force on
electrons in a vacuum enclosed by a copper tube. This force was shown to be less than
0.09mg, where m is the inertial mass of the electron and g is 980 cm/ sec?. This sup-
ports the contention that gravity induces an electric field outside a metal surface, of
magnitude and direction such that the gravitational force on electrons is cancelled.
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H falls in the same direction as H
In the Earth gravitational field

(Nature, ALPHA collaboration 27.09.2023)
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Observation of the effect of gravity onthe
motion of antimatter
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