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Antihydrogen
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Hydrogen Antihydrogen

Antimatter counterpart of hydrogen
Neutral atom
Useful to test for Charge-Parity-Time (CPT) symmetry

Pooja Woosaree (UCalgary) ALPHA-g Annihilations February 16, 2022 3/18



The e ects of gravity on antihydrogen

Einstein's Weak Equivalence Principle
The acceleration due to gravity that a body experiences is indepen-
dent of its structure or composition
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Antiproton Decelerator
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How to make antihydrogen
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How to make antihydrogen

As explained by Andrew Evan's talk today at 13:12 PST
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The Magnetic Minimum Trap

Short solenoids provide
axial con nement

Octupole provides radial
con nement

See Adam Powell's talk
on Friday at 08:24 PST
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The Magnetic Minimum Trap

Trap Depth: 0.8T

Temperature: 0.5K for
ground state antihydrogen
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The ALPHA-g detector
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The ALPHA-g detector
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The radial Time Projection Chamber (rTPC)

Gas detector surrounding
the trap
Detects the charged

products of antihydrogen
annihilations
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The radial Time Projection Chamber (rTPC)

(Image by Andrea Capra)
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ALPHA-g Antihydrogen Detection
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ALPHA-g Antihydrogen Detection

What we might expect to see in the event reconstruction
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Cosmic Ray Backgrounds

Cosmic rays are the largest source of background
Discriminate between cosmic rays and antihydrogen annihilations

See Gareth Smith's talk today at 13:36 PST
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Laser Calibration

Purpose

To understand the detector response in tracking particles in a non-
uniform magnetic eld
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Laser Calibration

Purpose

To understand the detector response in tracking particles in a non-
uniform magnetic eld

Key observables:Drift time  and Lorentz angle

Factors that a ect electron drift:
pressure
temperature
gas mixture
magnetic eld
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