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Ⅰ. Electron Acceleration
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Fig S1. Electron spectra. (a) Electron acceleration driven by a 100-TW laser. Spectra from 20 shots are shown (highlighted shading), together with their average spectrum (green) and a representative shot (black dashed line). For comparison, the normalized spectrum of the electron beam at the plasma exit from PIC simulations is also shown (red). (b) Electron acceleration driven by a 400-TW laser. The spectrum corresponding to the typical shot is shown in (c), with a total charge of about 207 pC.



Ⅱ. Radiation
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Fig S2. Betatron radiation without plasma mirror. (a) Schematic of the stack used for betatron radiation measurements. The setup employed four MS-IPs separated by 5 cm, each covered on the front surface with a 14-µm aluminum foil for light shielding. (b) Measured betatron radiation spectrum. The spectral analysis 1, 2 model includes two components: betatron radiation and bremsstrahlung radiation . By propagating a theoretical distribution through the filters used in the experiment and accounting for the calibrated IP response efficiency 3, the calculated photon signal intensities  for each filter are obtained. The characteristic energies  are retrieved via least-squares fitting by minimizing , where  denotes the corresponding measured photon signal intensity 4. (c–f) Grayscale signal intensities recorded on the four IPs with a spatial resolution of 50 µm. From these data, the total photon number is estimated to be 2.15×105, which is sufficiently small compared with the photon yield obtained with a plasma mirror.
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Fig S3. ICS Radiation diagnostics and Simulation of Interaction Intensity at 400 TW. (a) Radiation profile on IP. (b) Luminescence distribution on the calorimeter-like LYSO scintillator. (c) Experimentally measured radiation spectra for coated and uncoated PMs from LYSO. (d) Evolution of the interaction strength in the 400 TW case from PIC simulations.
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