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Magnons are a type of collective excitation which transmit a precession of magnetic moment through a material. Magnons may be
able to transmit information over macroscopic distances without ohmic losses, making them especially tempting as information
carriers [1]. Understanding how the bonding and local structure of a material affects magnon behavior is of necessary to create a
real-world application with magnons. Traditional characterization methods, such as Inelastic Neutron Scattering or Raman
Spectroscopy, can be a powerful tool to detect magnons, but they provide relatively delocalized information about the sample.
The next step in the evolution of vibrational spectroscopy is to leverage the flexibility and spatial resolution of scanning transmis-
sion electron microscopy (STEM) to collect localized vibrational data using electron energy-loss spectroscopy (EELS) [2].

Constant advances in electron detectors, spectrometers, and sources have improved the energy resolution of STEM-EELS to
<5meV on commercially available microscopes [3]. The weak interaction of magnons with the electron beam will make magnon
excitations very difficult to detect directly with EELS, but magnons and phonons interact with each other in some materials, which
can induce energy shifts due to avoided crossing [4, 5].

Here, we utilize in situ heating holders to perform temperature-dependent vibrational studies of yttrium iron garnet (YIG)
flakes in a monochromated STEM. Yttrium Iron Garnet (YIG) is an extensively investigated magnetic insulator, which has dem-
onstrated that strong magnon-phonon directly mediates the temperature-dependence of YIG in temperature regimes accessible in
the microscope [6]. Figure 1 shows the difference between the room temperature spectrum (blue) and the elevated temperature
spectrum (orange) on the same flake, exhibiting a 2.5 meV shift. The ability to measure subtle temperature-dependent shifts in
the vibrational frequencies of nanoscale flakes demonstrates the ability to study magnon-phonon coupling in the STEM with un-
precedented spatial resolution [7].
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Fig. 1. EELS spectra collected on the Nion UltraSTEM at 60kV at room and elevated temperatures. The FWHM of both spectra is 8meV. The intensity axis
is multiplied by the energy loss squared to improve the visibility of the peaks.
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