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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):
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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:
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Table 1. Peak Energy of 7 Typical Electron Beam Spectra in Figs. a—e

Nitrogen Average of lo 26
Concentration Peak Energy (MeV) Peak Energy Star_lda}rd Star]da}rd
(%) (MeV) Deviation Deviation
(MeV) (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
Table 2. Corresponding Energy Spread of 7 Typical Electron Beam Spectra in Figs. a—e
Nitrogen _ Average of lo 20
Concentration Corresponding Energy Spread (%) Energy Star)da}rd Starjda}rd
0
(%) Spread (%) Deviation 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 75 173 94 9 7.4 12.5 5.6 11.2
0.3 23.2 5.3 183 105 214 183 107 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 19 214 79 108 9.2 218 16.3 6.8 13.6
Table 3. Corresponding Beam Charge of 7 Typical Electron Beam Spectra in Figs. a—e
Nitrogen _ Average of lo 20
Concentration Corresponding Beam Charge (pC) Beam Standa}rd Starjda}rd
(%) Charge (pC)  Deviation Deviation
(pC) (pC)
0 (pure He) 87 14 30 77 46 10 102 52.3 36.7 73.4
0.1 5 92 202 173 353 101 484 20.7 15.7 31.4
0.3 262 586 81 264 151 545 585 35.3 21.4 42.8
0.5 47.4 454 378 109 202 787 79.8 59.8 30.5 61
1 52.5 131 182 798 462 27 474 40.6 23.1 46.2




Table 4. Corresponding Beam Divergence of 7 Typical Electron Beam Spectra in Figs. a—e

Nitrogen Average of lo 20
. Corresponding Beam Divergence (mrad) Beam Standard Standard
Concentration . - -
N Divergence Deviation Deviation
(%)
(mrad) (mrad) (mrad)
0 (pure He) 14.5 17.5 17.7 9 138 191 156 15.3 3.4 6.8
0.1 7.8 7.8 7.6 64 182 76 113 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 71 106 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
Table: 5 Brief summary and comparison with relevant results
Laser Electron
Author/ Journal | Injection | Power & Beam Energy Charge Gas Type Target No. of
Group Year Method Pulse Energy spread & design Stages
Duration Spectrum Divergence
C. Rechatin PRL Optical I0TW 170 MeV 31% 10pC He 3 mm 2 colliding
etal, (2009) | Injection 33 fs gingle bunch (rms) & gas jet laser
LOA 4.5 mrad pulses
8. Kneip PRL Self- 200 TW 200,300, 25% 90 pC He 10 mm Single
etal., 2009 injection 55fs 800 MeV & gas jet stage
1c multi- 3.6 mrad
bunches
C. Clayton PRL Tonization 110TW 145 GeV 100 % 38pC 97 % He 13mm Single
etal., 2010 Injection 60 fs continuous & +3% CO; gas cell stage
UCLA 4.4 mrad
B. Pollock PRL Tonization 60 TW 460 MeV 5% 35pC (99.5 % He 10mm | Two stages
etal., 2011 Injection 60 fs Single bunch & +0.5%Nz) | gascell
UCLA 2.3 mrad & He
IS . Liu PRL Ionization 43TW 800 MeV 25 % 3.7pC (94 % He 4 mm Two stages
etal., 2011 Injection 40 fs multi- & +6 % ) gas cell
SI0M bunches 2.6 mrad & He
Al Nature Density 40 TW 340 MeV 11 % 10 pC He+tH 33 mm Two stages
Gonsalves | Physics down- 40 fs single bunch & capillary
etal., (2011) ramp 2.5 mrad discharge
LENL
Self- 30 TW 412 MeV 5% 80 pC He 99.5 % 4 mm Single
Ourwork (1) | 2015 truncated single bunch & +N2 0.5 % gas jet stage
SITU Ionization 7.1 mrad
Injection
Our work (2) Self- 118 TW 1.2 GeV 7% 16 pC He 99.7 % 10 mm Single
SJTU 2015 truncated single bunch & +N20.3 % gas jet stage
Ionization 4.7 mrad
Injection




