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30 TW-level laser shots (Our Results) 

 

A series of electron energy spectra generated by 30 TW-level laser-driven 4 mm nozzle of pure He (self-

injection): 

 

Fig. (a) 
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A series of electron energy spectra generated by 30 TW-level laser-driven 4 mm nozzle of helium -

nitrogen gas mixtures for different nitrogen concentrations as shown on each set below: 

 

  

  

 

Fig. (b, c,d,e) 
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Table 1. Peak Energy of 7 Typical Electron Beam Spectra in Figs. a‒e 

 

Table 2. Corresponding Energy Spread of 7 Typical Electron Beam Spectra in Figs. a‒e 

 

Table 3. Corresponding Beam Charge of 7 Typical Electron Beam Spectra in Figs. a‒e 

 

  

Nitrogen 

Concentration 

(%) 

Peak Energy (MeV) 
Average of 

Peak Energy 

(MeV) 

1σ 

Standard 

Deviation 

(MeV) 

2σ 

Standard 

Deviation 

(MeV) 

0 (pure He) 139 151 161 166 137 132 102 141 21.4 42.8 

0.1 256 211 200 210 242 213 164 213 29.6 59.2 

0.3 283 175 201 183 206 287 176 215 48.7 97.4 

0.5 300 252 370 292 321 251 412 314 59.6 119.2 

1 200 182 180 184 161 241 199 192 25.1 50.2 

Nitrogen 

Concentration 

(%) 

Corresponding Energy Spread (%) 
Average of 

Energy 

Spread (%) 

1σ 

Standard 

Deviation 

(%) 

2σ 

Standard 

Deviation 

(%) 

0 (pure He) 23 27.9 20 27 52.6 39.7 29.2 31.3 11.2 22.4 

0.1 21.3 15.9 7.5 17.3 9.4 9 7.4 12.5 5.6 11.2 

0.3 23.2 5.3 18.3 10.5 21.4 18.3 10.7 15.4 6.6 13.2 

0.5 5 3.9 5.9 2.6 5.4 7 5.3 5.0 1.4 2.8 

1 24 19 21.4 7.9 10.8 9.2 21.8 16.3 6.8 13.6 

Nitrogen 

Concentration 

(%) 

Corresponding Beam Charge (pC) 
Average of 

Beam 

Charge (pC) 

1σ 

Standard 

Deviation 

( pC ) 

2σ 

Standard 

Deviation 

( pC ) 

0 (pure He) 87 14 30 77 46 10 102 52.3 36.7 73.4 

0.1 5 9.2 20.2 17.3 35.3 10.1 48.4 20.7 15.7 31.4 

0.3 26.2 58.6 8.1 26.4 15.1 54.5 58.5 35.3 21.4 42.8 

0.5 47.4 45.4 37.8 109 20.2 78.7 79.8 59.8 30.5 61 

1 52.5 13.1 18.2 79.8 46.2 27 47.4 40.6 23.1 46.2 
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Table 4. Corresponding Beam Divergence of 7 Typical Electron Beam Spectra in Figs. a‒e 

 

Table: 5 Brief summary and comparison with relevant results  

 

Nitrogen 

Concentration 

(%) 

Corresponding Beam Divergence (mrad) 
Average of 

Beam 

Divergence 

(mrad) 

1σ 

Standard 

Deviation 

(mrad) 

2σ 

Standard 

Deviation 

(mrad) 

0 (pure He) 14.5 17.5 17.7 9 13.8 19.1 15.6 15.3 3.4 6.8 

0.1 7.8 7.8 7.6 6.4 18.2 7.6 11.3 9.5 4.1 8.2 

0.3 8 9.7 8.3 8.5 9.2 9.4 9.9 9 0.7 1.4 

0.5 7.4 9 7.4 9 7.1 10.6 7.1 8.2 1.3 2.6 

1 6.9 6.7 6.7 8.7 7.6 6.9 7.8 7.3 0.7 1.4 


