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HFS AND STANDARD MODEL EXTENSION
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* Antiproton capture
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*Pulsed extraction
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“ " POLARIZED H BEAM FROM “CUSP”
OO * First antihydrogen production in 2010
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antihydrogen detector.

Table 1 | Summary of antihydrogen events detected by the

Scheme 1 Scheme 2 Background

Measurement time (s)

Double coincidence events, N;
Events above the threshold
(40MeV), N< 40

Z-value (profile likelihood ratio) (o)
Z-value (ratio of Poisson means) (o)

4,950 2,100 1,550
1,149 487 352
99 29 6
5.0 3.2 —
4.8 3.0 —

n<s43 n29
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¢ " EXPERIMENTS IN AN ATOMIC BEAM
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" (FAR) FUTURE EXPERIMENTS
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SUMMARY

* Precise measurement of the hyperfine structure of
antihydrogen promises one of the most sensitive tests of
CPT symmetry
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SUMMARY

* Precise measurement of the hyperfine structure of

o antihydrogen promises one of the most sensitive tests of
& CPT symmetry

¥ < First “beam” of H observed in field-free region
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SUMMARY

* Precise measurement of the hyperfine structure of
5 antihydrogen promises one of the most sensitive tests of
¢ CPT symmetry

¥« First“beam” of H observed in field-free region
X e rate 20/hour, need factor |10 to 100 more
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i SUMMARY

2. e Precise measurement of the hyperfine structure of

o antihydrogen promises one of the most sensitive tests of
¢ CPT symmetry

¥« First “beam” of H observed in field-free region
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L * rate 20/hour; need factor 10 to 100 more
* high n states, need: ground state
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¢ CPT symmetry
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L * rate 20/hour; need factor 10 to 100 more

* high n states, need: ground state
* velocity unknown: T~ms, v(50 K)= 1000 m/s: deexcitation in flight
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L * rate 20/hour; need factor 10 to 100 more

* high n states, need: ground state
* velocity unknown: T~ms, v(50 K)= 1000 m/s: deexcitation in flight

* Next steps: optimize rate, check polarization, velocity
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2. e Precise measurement of the hyperfine structure of
5 antihydrogen promises one of the most sensitive tests of
¢ CPT symmetry

¥« First“beam” of H observed in field-free region

L * rate 20/hour, need factor 10 to 100 more

* high n states, need: ground state
* velocity unknown: T~ms, v(50 K)= 1000 m/s: deexcitation in flight

* Next steps: optimize rate, check polarization, velocity
* HFS measurement of H beam < ppm achieved
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SUMMARY

2. e Precise measurement of the hyperfine structure of

5 antihydrogen promises one of the most sensitive tests of
¢ CPT symmetry

¥« First“beam” of H observed in field-free region

I * rate 20/hour, need factor 10 to 100 more
* high n states, need: ground state
* velocity unknown: T~ms, v(50 K)= 1000 m/s: deexcitation in flight

* Next steps: optimize rate, check polarization, velocity
* HFS measurement of H beam < ppm achieved
* Time scale of precision experiments is 5-10 years
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