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４ビーム PW LFEX レーザーによるイオン加速実験の検証 

イオンの加速機構は？　TNSA + Others 
1.　強度変調 
2.　プレプラズマ 
3.　P 加速　v.s. D 加速
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Experimental Set-up
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LFEX beams
Pulse duration: 1.5 ~6 ps
Energy: 1 kJ on target
Intensity: 0.2~1.2X1019 Wcm-2

4 beams in total.
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LFEX:1.5 ps kJ laser experiments     after A.Yogo, JIFT W.S. 2016  

Conversion efficiency> 4% to protons of energy > 6 MeV
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 Ion acceleration has been carried out with 
LFEX –Up grade (High Contrast, kJ/ps pulse)  

Contrast 102 ! "   5ps
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Target plasma density profile at the main pulse
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a=a0exp[(t-tp)/tp]

 a0=0.25, tp=5 ps

Te= a2mc2/2 : ponderomotive scaling

t  =    -15       -10         -5   ps
Te=     2           6         16   keV
Heat wave penetration depth: (lmfpvetp )1/2 ~10µm
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Lp=     (ZTe/M)1/2 dt  ~  tpa0 5×108 cm/sec
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PIC of Radiation Hydro?
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Mechanisms of Laser Ion Acceleration



Electro-magnetic phenomena in URCD and NRCD plasmas

EM forces on electron :  eE and evxB 
are comparable. 
Electrostatic and Inductive 
E-fields accelerate ions

Intensity modulation of UI Laser
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ターゲット表面と内部に磁場が生成した
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Ion Phase Space Distribution and Energy Spectra



Summary and Questions

1. Plasma profile produced by ~20ps pedestal ?

2. Self-focusing and filamentation are triggered by laser intensity 
modulation.

3. Radiation pressure driven shocks in NRCD plasmas are      
important?

4. Modification of proton energy spectra from TNSA?                                                    
Time dependent electron temperature effects,                                    
Colliding multiple shocks,  Collision-less shock, or ?

5. Mechanisms of separation of proton and deuteron energy 
     are due to, 
     Localization of proton, Large laser spot effect, others?


