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Abstract
The data is from fiber Cerenkov diagnostics, which is taken in intense laser-plasma interactions experiments. This work has been illustrated in the paper “Cherenkov radiation-based optical fibre diagnostics of fast electrons generated in intense laser-plasma interactions”. The data is taken to prove that it is valid to use optical fiber to measure fast electrons generated in intense laser-plasma interactions. The creation method and description of the data can be find in the manuscript.
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Data introduction
1. Data for Figure 1(a) and Figure 1(b)
Data for Figure 1(a): Collection efficiency as a function of electron energy with different incidence angle.
Data for Figure 1(b): Attenuated Cherenkov spectra from high-OH and low-OH
silica-core fibre under different transmission lengths.
Data for Figure 1(a) and (b) are obtained with the following equations.
After a propagation length of , the total energy of the Cherenkov photons at a wavelength  remaining in the fibre can be written as25
,  (1)
where,  is the fiber transmission,  is the collection efficiency which can be represented as
,            (2)
where,  is Planck’s constant, is the speed of light,  is the core diameter,  is the length of the fibre segment exposed to the electron beam,  is the flux of the electron beam incident on the fibre segment, ,  is the core refraction index,  is the speed of an electron in units of ,, where is the numeric aperture of the fibre.
2. Data for Figure 3(a) ,Figure 3(b) and Figure 3(c)
Data for Figure 3(a): Typical Cherenkov signal from a 200 μm diameter silica-core multimode step-index fibre after propagating 15.5 m measured by the PMT.
Data for Figure 3(b): Spectrum of Cherenkov light after propagating 10 m measured by the optical spectrometer.
Data for Figure 3(c): Measured versus theoretical Cherenkov spectrum.
Data for Figure 3(a),3(b) and 3(c) is obtained with the experimental setup shown in figure below:
[image: ]
A 1053 nm laser pulse with a duration of 1 ps and energies up to 400 J is focused onto a 100  thick Au foil target, resulting in a peak intensity of  W/cm2 with a focal spot of 5  (FWHM). A 200  silica-core multimode step-index fibre is placed behind the foil target to sample the fast electrons escaping from the target rear. The induced photons propagate along the fibre in two opposite directions and exit at both ends of the fibre. One end is coupled into a MCP photomultiplier (Photek model PMT210) with MgF2 input window, whose time resolution can reach 150 ps and gain approximate  with 4.7 kV applied. The amplified light signal is recorded on a 13GHz-bandwidth oscilloscope. The other end is connected to an optical spectrometer (Andor Shamrock SR-303i) to measure the spectrum of the Cherenkov light.
3. Data for Figure 5(a), (b), (c) and (d)
Data for Figure 5(a): Electron energy dependent sensitity of the 8 fibre loops. 
Data for Figure 5(b): Typical signal waveform of the fibre loops. 
Data for Figure 5(c): Typical electron energy spectrum measured by the electron spectrometer. 
Data for Figure 5(d): correlation between integrated pulse signal of loop 3 and electron number between 1 to 10 MeV measured by the electron spectrometer.
Data for Figure 5(a), (b), (c) and (d) are created with experimental setup as below:
[image: ]
A curved fibre array is designed to measure the escaping electron number with the Cherenkov radiation. The array consists of 8 curved fibre loops wounded from a single long fibre. The shapes of the loops are right-angle triangles with different hypotenuse angles from  to . The horizontal sections of the fibre along the right-angle side near the laser propagation direction are shielded from the escaping electrons by 12 mm diameter stainless steel posts. The Cherenkov photons generated in the vertical fibre sections along the other right-angle side cannot be collected due to the large incident angle. As a result, only the fibre sections along the hypotenuses produce Cherenkov signals of the escaping electrons. The output Cherenkov signals from one end of the loops are directed into a MCP-PMT. 
We use an electron spectrometer with a 0.2 T magnet and a calibrated image plate detector to calibrate the curved fibre array. The spectrometer is installed in the laser propagation direction to measure the electrons from the rear target surface. The loop array is set up beside the electron spectrometer with the angle between them smaller than . 
4. Data for Figure 7 (a), (b), (c) and (d)
Data for Figure 7(a): Angular distribution measured by the wraparound IP stacks. The black dashed lines at  and  represent the target normal and laser propagation direction, respectively.
Data for Figure 7(b): Cherenkov signal from the array of the fibre loops.
Data for Figure 7(c): Calibration factors of the fibre loops array obtained by comparing with the IP measurement.
Data for Figure 7(d): Comparison of the angular distributions measured by the calibrated fibre loop array and wraparound IP stacks.
Data for Figure 7(a), (b), (c), (d) are obtained with the experimental setup as below:
[image: ]
[bookmark: _GoBack]Eighteen fibre loops are wound using a single long fibre to measure the angular distribution of the escaping electrons. Those fibre loops form a wraparound array centered around the target, which covers a horizontal angle of 85° in total. The angular spacing between the adjacent loops is 5°. Each loop is made up of three segments. Segment ① is set for sampling the upper half of the escaping beam. Segment ② is for the lower half originally , but it is blocked by the IP stacks in the experiment. The incident angle of the electrons onto the segment ① is between 40° and 54°. FIG. 6(d) shows the sensitivity of segment ①, which mainly response to relativistic electrons. The incidence angle onto the segment ③ is so large that Cerenkov photons generated in it cannot be collected. As a result, segment ③ and segment ② generate a time separation between Cherenkov signals from two adjacent loops. Wraparound IP stacks are installed to calibrate the relative sensitivity of the fibre loop array. The stacks are situated in the lower half of the escaping electron beam covering an angular range to the target normal from -35° to +75°. 
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