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Evaluation of Transmittance and Photon Number Conversion in Magnetic Thin Films under Weak Light for
Magneto-Optical Polarization Control of Weak Light under Strong Attenuation
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Abstract : High-speed polarization control is crucial for practical QKD, and millisecond-scale liquid-crystal devices are too slow. We
pursue ultrafast control via the magneto-optic effect and built a weak-light evaluation pipeline that links optical attenuation to photon-
number estimation. A 632.8-nm He—Ne continuous source was attenuated under multiple conditions with ND filters, detected by a
photodetector, and converted to photon flux. Inserting a SiN/Gdz3(FeCo)77/SiN thin film, we recorded detected voltage versus analyzer
angle 6 for both (+M) and (—M) magnetization states, confirming that transmittance is maintained under weak-light conditions.
Calibration further indicates an optical density of ~16 is required to reach the single-photon level. These results validate thin-film
transmission at weak light and establish a quantitative path toward single-photon measurements and ultrafast magneto-optical

polarization control.
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Fig.1 Optical Intensity Measurement System
Using ND Filters and Magnetic sample Films
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