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Electron: single-electron quantum cyclotron
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Electron: orders and uncertainties
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Electron: adding it all up
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Electron: cryostat and Penning trap

Figure 2.4: The entire setup of the experiment. A Penning trap (a) is housed in a titanium
vacuum chamber (b), and the vacuum chamber is suspended at the bottom of a dilution
refrigerator (c). The dilution refrigerator is inserted into the dewar (d), which has the
superconducting magnet at its bottom. See also Fig.

Xing Fan, 2022. Doctoral dissertation (Harvard)



Electron: Penning trap
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Electron: Penning trap I
. q/m
Principle of a penning trap ... D= o
Combination of B-field and il

cylindric electric quadrupole field ...

Trap single electrons;
electron & trap constitute ‘atom’ with
macroscopic dimensions ...
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Electron: Harmonic motion and temperature
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Electron: quantum jump spectroscopy
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Electron:
The latest
measurements

(axial frequency shift) / (6/2x)

Xing Fan, 2022. Doctoral dissertation (Harvard)
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Electron: 2023 result and cavity corrections
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Muon: new experiment (FNAL) @
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Muon: concept and history

* Background: E821 at Brookhaven, measurement of the muon’s
anomalous magnetic moment: a, = 3(g, — 2)
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Muon: wiggle plot
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* Background: E821 at Brookhaven, measurement of the muon’s
anomalous magnetic moment: a, = 3(g, — 2)
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Muon: full equation

Master equation:

C 1 X KB
w, = 4 [(LHB — (au — — ) B }
m 7+ —1 c
e R/ < - | )
® —_— — = |
% ) o +_) c* § |\-'anishes at the “magic” value v = 29.3‘
g v = U L 7
Result: a,(Expt) = 11659208.0(5.4)(3.3) X 10710
Spin evolution in the lab frame:
dS ¢S [ B ¥ (‘U X E)}
Ty, —_ >< - " H n
; 2 BMT equation” for torque on
& m v+l ¢ - MDM in lab frame; see
aS v F viv- B Phys. Rev. Lett. 2, 435 (1959)
+a?> x |B - —— — ol 5 )
m C v+1 ¢
qS ~ vv-FE |
—I-’!’}— X |E+4+vxB— ( 5 ) - EDM term, when 1) # ()
2mc v+1 ¢ |

Muon EDM limit from the Brookhaven experiment:

ld,| <1.8X10 ¢ cm

Phys. Rev. D 80, 052008 (2009)



Muon: from production to measurement
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Muon: experiments seem to agree...

MUON g-2 RESULTS
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