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Fig. 1 (a) Harmonic spectrum; () Normalization of the wavefunction (1) and population of the ground
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Fig. 2 (&) Harmonic spectrum; () Normalization of the wavelunction (1) and population of the ground

state (2) and the 1st excited state (3) forg = V' 0.75. e, = V0. 25 and e, = 0
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Fig. 3 (a) Harmonic spectrum; (b) Normalization of the wavefunction (1) and population of the ground

state (2) and the 1st excited state (3) forg = V0.5, ¢, =V 0.5and e, = 0

U HE A R BT T TN UM o X e = SR 5 B3R, BT 50 FTRAR o, R F
AR FERT 8 Ve AW T A TH R L BN Y B SR ARAG i R R B T AL



1z i ZEoF (A SR L X0 TR 0 D I S 1127

TSR IR I 2l W th o [ 2E 257 AR A9 5 24 RTS8 A L BN T TR B A4 L 1R
AP SR M IEDS, F ot PG BB AN N E S . XUEVEF 052 DA R T g,
?ﬂ,tﬁ."ﬁﬁﬂ\ B b O SR RGP AT R R SR A R O R AT AN Y . 4R B

ATLTE AT LA S 24 0% of 5 47 R T R W AT | X SLAT 0 oD i Y B B R )
BT BT R 2 R A SLAT S A 35 fthd?fxl U B R — S E T DAY R R A
—BUR R A B o W] IR B B SR i b 09 9798 RAT RO, 328 R TR TR
BESOE (FE 10 W /em?® A 1D X AN A2 LA LJIﬁI{/#’:dFMI-JlLJ R A N LR U1 e S o
g B VT E UGN R - AR Ay, TR AL A S AL T I, ARG PR T 09 A
JEIRBEHEAT ST AT E AT f'—h':'n:.FL:J"ﬂ’J{ﬂHﬂ Z T AN S R
A AR R AT RE RO S e e M A BN S o 5 — T, U iV 7 R A v - & R OR R IR
WL BE , 17 T R AR TC R A2 5 .Jr.'.‘uumfkvfb‘f;,!'EIL"EJJ\.z.‘;—.f:fi’}:ﬂ?}-ﬁ"f‘ibcfid:itﬁ"ﬁfﬁﬁx\'ﬁjﬁﬁ,&ﬁﬁ
50 R A TE A A RS A B IR AR Y .

—2

(a)

—— )

20— 11

Signal strength(a. u. )
|
)
| Population and normalization

)
'3'- ST SN

i 1 i 1 T 0.1 | B 1 1 e
0 10 20 30 40 50 60 0 5 10 15 20

Harmonic order Time (optical period)

P A4 Ca) 5P ) IERRLOIT— L) HIEA(2) [N — P 7R (3 fga-T 00 T
g= V0.25.e; = V0.75.e; =0

Fig. 4 (a) Harmonie spectrum; (4) Normalization of the wavefunction (1) and population of the ground

state (2) and the Ist excited state (3) forg = V' 0. 25, ¢, = V' 0. 75 and ¢, =
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Fig. 5 («) Harmonic spectrum; (4) Normalization of the wavefunction (1) and population of the ground

state (2) and the 1st excited state (3) forg=0. e, = land e; = 0
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The Effect of Initial Population on the Generation of

High-order Harmonics

Li Xuexin Xu Zhizhan Zhang Wenqi
(Laboratory for Iligh Inlensity Optics , Shanghat Institule of Oplics and Fine Mechanics ,
Clunese Academy of Sciences, Shanghai 201800)

Abstract By solving the time-dependent Schrédinger equation with a one-dimensional short
range potential, the effect of initial population on the high harmonics generation was
studied. The results reveal that when a modcrate intensity laser acts on an atom or ion of
high ionizational potentials, if the initial population is on the ground state, the atom or ion
will not be ionized, only lower harmonics can be obtained. If the initial population is partily
on the ground state and partly on the excited states, the atom will be jonized partily, and the
lower harmonies will be weak and the high harmonics be increased. If the initial population
is on the excited states, the atom will be ionized completely, and the orders and the
conversion efficiency will be lower. These results show that partial ionization of the atom
will enhance the harmonic generation, and the two-step semiclassical model is confirmed to
some extentt!+?,

Key words high harmonics, initial population, the time-dependent Schrédinger equation

with one dimensional short range potential



