Precision Antihydrogen Annihilation
Reconstructlons Usmg the ALPHA g Detector

Pooja Woosaree

7 UNIVERSITY OF CAP 2022
¥ CALGARY June 8, 2022




Outline

Weak Equivalence Principle
ALPHA

How is antihydrogen produced
How is antihydrogen trapped

The ALPHA-g Apparatus
How is antihydrogen released

The radial Time Projection Chamber
Laser Calibration

Pooja Woosaree (UCalgary) ALPHA-g Annihilations June 8, 2022 2/18



Antihydrogen

2 ‘@ electron B N
‘/ A ‘/ N

’ \ / ) \
1 \ ! \
i i ‘ .
i !
\ \ .
\ proton ! . antiproton !

< 7 positron @ 7

Hydrogen Antihydrogen

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

Short solenoids provide
axial con nement

Octupole provides radial
con nement
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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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