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Supplementary Figure S1. Characterization of CNTs. a. Assembling CNT tips in SEM. b. SEM image of CNT tips. c. Raman spectrum of CNTs: By analyzing the Radial Breathing Mode in the Raman spectrum of CNTs, we calculated the diameters of CNTs, which range from 0.8 to 1.5 nm. Additionally, chirality index was identified corresponding to peaks’ position, such as (10, 0), (10, 6), (11, 1), and (9, 4).
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Supplementary Figure S2. Experimental setup. 7 fs few-cycle laser system and the electron energy spectrum were measured using a time-of-flight (TOF) electron spectrometer. Laser polarization adjustable by 1/2 wave plate.
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Supplementary Figure S3. Characterization of the pulse width and spectrum of a laser. a. Autocorrelation measurement of the pulse width for 7 fs laser pulse. b. The spectral range of the laser is 600-950 nm. c. Interference autocorrelation of two laser beams. The moment corresponding to the maximum interference intensity was identified as the zero-delay position.
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Supplementary Figure S4. Photoemission electron energy spectrum of CNT tips. a. Electron energy spectra at different collection biases (-20V, -30V, -40V, -50V). b. Repeated testing of electron energy spectra under identical conditions. c. Electron energy spectra of CNT tips at different laser intensities.
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Supplementary Figure S5. SEM image of a tungsten nanotip. 
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Supplementary Figure S6. Dependency of energy spectrum on τ. The red solid dots are the experimentally measured cutoff energy and the red solid line is the fitted cutoff energy.
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[bookmark: _Hlk177384159]Supplementary Figure S7. Measurement of electron dynamics in the perpendicular polarization mode. a. The dependency of electron energy spectrum on τ, obtained in the perpendicular polarization mode. b. Since the polarization directions of the two pulses are not exactly orthogonal, the gate pulse (blue arrow) has a component in the direction of the drive pulse (red arrow).

[image: ]
[bookmark: _Hlk147655548]Supplementary Figure S8. Autocorrelation experiments at different laser intensities.
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Supplementary Figure S9. Time-dependent density distribution of CNT at different laser intensities. a. Time-dependent density distribution of carbon nanotubes at I = 2.0×1012 W/cm2. b. Time-dependent density distribution of carbon nanotubes at I = 3.0×1012 W/cm2. c. Time-dependent density distribution of carbon nanotubes at I = 6.0×1012 W/cm2. d. Time-dependent density distribution of carbon nanotubes at I = 5.0×1013 W/cm2.
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Supplementary Figure S10. TDDFT simulation calculation result for the a: (10, 6), b: (11, 1), c: (9, 4) carbon nanotube, which genuinely exists in our samples. The results of three models all demonstrate consistency with the proposed delayed electron emission mechanism. The simulation system is as large as possible, containing more than 300 atoms.
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