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Fig. 1. The energy absorbed by two electrons from the laser field in_the whole ehsemble AE, as a function of

wavelength, the corresponding laser intensities are 0.1 PW/cm? (dark blt€ solid dot) and 0.5 PW/cm? (green solid

square) respectively.
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Fig. 2. There are four typical physical processes in the interaction between a‘two-electron system and a laser: DI,
SI, FDI and FSI. Left column: the energy of the two electrons ‘asia\ funetion of time; right column: the distance

between the two electrons and the nucleus as a function of time.
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Fig. 3. Wavelength dependence of thefoupchanriels. Top row: AE, as a function of wavelength in four channels,

middle row: probabilities of the fourChannels as a function of wavelength, bottom row: AE; and AE, asa
function of wavelength. The/Jaser“intensities corresponding to the left and right columns are 0.1 PW/cm? and 0.5

PW/cm?.
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Fig. 4. The energy absorbed by two electrons fromithe laser field in the whole ensemble AE, as a function of

intensity, the corresponding wavelengths are 400 nnmn(réd_solid diamond line) and 1600 nm (green solid triangle

line) respectively.
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represents FSI ¢hannell! The corresponding wavelengths are 400 nm (diamond) and 1600 nm (triangle),

respectively.

N T HFEASF BT A REZPTH T OGO ) B & AE, B 55 AR AL
N A BB X, BATRES b3k 7 #r A [R] 19 5 230 A R 4570 Y
PR EGEIE. &5 g 7 AR T PURIETE P 1 WBOE IR e B AE, fif
SR L 1AL 2k (a-d) 77 28 I 98 L PR AR AL T 25 (e-h) S B8N FR E o 2% 3 7 HEL 1 AN
BOCIH WA e B AL, BESRIZ A A I Ze(-0). 26 = AT B T w47 1B 43 il #H e 43
B B SG )T LI H, AERBARGREE, f i Bl E B R 25 T Ot



W RE B AE, A2 SR, MERGm R T, B IER T A, Bk
AR ERM LT O RIS ) RE B AE, BE 53R E AR A 2 RPN 22 . $6 R
B A AR BAREE FE N S BB T SR, AR R T X P B A
SAEF. IR BN RUR SRS T 5o 26 ] SR, HH i B il i AE, 32
W, (B BOEREEREIN, XSS SR S(e)Frar, FLWH B IlIE AE &
Hryghn. FFEIE K2, B 4 P 1600 nm B EEAS REEE HL T W IEOE S RIS e B
AE, E58 )% 5X 10" W/em? B 454> BEUE I 984, 3% % 4% T 77 4 i S X
H BOE I F 5N SRR T ORI RIS R R T 9

3. 3 WA = AR B

—8>505 PW/am®
B~ 3 PW/em®

e “u | 7AS 5P Wiem®

w;
0 02 04 06 08 1
18 4 <

K6 A RLEMH T BOIAII ) e & AE, B 3103840, XS RIEOE RS 108 0.5 PW/em? (41 5k
OEIEZ). 3 PWem? (RS0 TELR) A1 5 PW/em? (4550 FLA R LK), Ky 800 nm.

Fig. 6. The energy absorbed by two electrons from the laser field in the whole ensemble AE, as a function of
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T INEO MR B B AE, A2 3 AR A, AERCKAK T 5 Sl AL 3 AR .
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B AN REE T AEOC RIS RE B AE, B SRR, RIS T,
XUH B I T 4 S .

2 30 A ] R O e 384 NN, A [R) O 2 B T A R ER I LT O I i
IRE & AL, AR A H AR IE]. BEAE R R 30, BUREOG 8 2 (0.5 PW/em?) i,
i 2 [ PR A O XU B R RE 32, BT DA SIS KRR, 8 I AR i 2 18 I S o /)
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Abstract

Using the three-dimensional classical ensemble™model, \we investigate the
dependence of the energy absorbed by two electrons (Ar atom as an example) from
the laser field on the laser parameters (wavelengthy laser intensity and ellipticity). The

results show that when the laser intensity is fixed and the wavelength increases, the
energy absorbed by the two electrons from the laser field increases as a whole, but the
trend is slightly different under differént itehsities. At lower intensity the dependence
of the energy absorbed by the two electrons from the laser field on wavelength
increases steadily and at higher intensity it decreases slowly and then increases rapidly.
The intensity dependence ofithe energy absorbed by two electrons from the laser field
in the whole ensemble présents two interesting intersections at different wavelengths.
The dependence ofrthe energy absorbed by the two electrons from the laser field on
the ellipticity first decreases and then increases slowly at lower intensity; it has a
“Ladder shape” that slowly increases and then decreases and finally slowly increases
at moderate/intensity; it shows a trend of increasing first and then decreasing at higher
intensities« /In order to explain the dependence of the energy absorbed by two
electrons from the laser field on the laser parameters (wavelength. laser intensity and
ellipticity), the kinetic process of the whole ensemble is divided into four channels:

double ionization. single ionization. frustrated single ionization and frustrated double

ionization. The characteristics of each channel and how it dominates the overall trend
of energy absorption from the laser field by the two electrons are then analyzed. The

analysis results show that the dependence of the energy absorbed by the two electrons



from the laser field on wavelength. laser intensity and ellipticity is due to the fact that

some channels dominate the energy absorbed by the two electrons from the laser field.

Keywords: ultrafast dynamics of atom, single ionization, double ionization, frustrated
single ionization, frustrated double ionization
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