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Fig. 1. Experiment setup for high order harmonic generation by laser-solid target interaction.

3 ERERGHM

PG 5 SO HR R, O NS BN
I 3% PR ' T V2 07 AR e U i (15200 JRATT
T S A B, RIS 2 RO, B0
IS BN, D915 I, 45 31 [ 15 OO O R
1ET 21 i, X 72 CWE ML AL i a5 I ) S8 Ay
FE 31l TR = A R AR B IEA E O
SR I 5 15 B PR ), B I 2 2% Chen A1 Pukhov 22
TEEALLA [E NS A1 B (52 O H 01 7 A v 0 18 38 PR RK
ORI IR BOE NS A 400, S
CCD e 35 1[5 i 41 B0 77 A i S35 ) e 28 TR 4 €]
Bl 12 EJT UG s, BT LA 2096 M 6 s G 3O
wEgER, BT ST 21 B ROM AL = A 1 ey ik
UK.

WA GIE EVE R B T ) (B RI4ERE) B3,
% 8B R AR RO &L R R)E T A
M AT 5 2 A CCD &1 80%, &8 1E )5 v 15
F6UE. w140 B ok, v DR BEOED)
e [ 2 . S50 045 ) S m A (p WAR) OG5 1A
P R O 7 AR B U O TS 0 B 2 (a) SRR (4%
&) FIE 4% (40 68) fis. Al LR, BHRIREOE ™
A TR R R G T I 4 TE Y . AR SO SRS SRR,
EAR B R VO 77 AR R v U I E B I AR B0 55,
HBRFE RAK 7 50%, A HEH Lz,
(53] v A 3G = A T RV R ) A8 L 2 T Y S B
REEH T RENRRE 2

A [ A B 51 7 A P v R VR R PR A 2l )

FEJRH T ROM LI & OB B0

1.0
(a)
4
2
~
i
& |
§ 0.5F U]
E R
k=] (I
s €l &
= N W w
g {| 3 b
a
0 . i L) /\A/\
10 20 25 30

Harmonic Order

800 pm

Zefmidi

2 () BELE (21 ) RISLLE (4R) 4B R IRMOLRIL i
PRBOEF= A S OEBOGRE; (b) SR T s betlUE It ¥R T
T3 (LB RO 4, AL BN AR BO ™= £ )

Fig. 2. (a) Dotted line (red) and full line (green) are the
harmonic spectra produced by a circularly and linearly
polarized laser, respectively; (b) the morphology of target
surface after laser irradiation. The left image is the tar-
get irradiated by a circularly polarized laser, and the right

image is the target irradiated by a linearly polarized laser.
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axis) and prepulse delay (top axis).
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Abstract

Coherent extreme ultra-violet (XUV) and soft X-ray light with attosecond duration enable the time-resolved study of
electron dynamics in a completely new regime. High order harmonic generation (HHG) from the highly nonlinear process
of relativistically intense laser interactions with solid-density plasma offers a very new way to generate such a light source.
In this paper, we study the HHG by a relativistically circularly polarized femtosecond laser interacting with solid-density
plasma. The experiment is carried out by using a 200 TW Ti:sapphire laser system at the Laboratory for Laser Plasmas
in Shanghai Jiao Tong University, China. The laser system can deliver laser pulses at 800 nm with a pulse duration
(full width at half maximum, FWHM) of 25 fs and repetition rate of 10 Hz. The circularly polarized laser beam with an
energy of 460 mJ is used in the experiment and focused by an F'/4 off-axis parabolic mirror at an incidence angle of 40°
with respect to the glass target. The focal spot diameter is 6 pm (FWHM) with 25% energy enclosed, giving a calculated
peak intensity of 1.6 x 10*° W/cmz. We detect high order harmonics by a flat-field spectrometer. The experimental
results show that high order harmonic radiation can also be efficiently generated by a circularly polarized laser at a
lager incidence angle, which provides a straightforward way to obtain a circularly polarized XUV light source. Different
plasma density scale lengths are obtained by introducing a prepulse with different delays. We study the dependence of
HHG efficiency on plasma density scale length by the circularly polarized laser, and find an optimal density scale length
to exist. The influence of laser polarization and plasma density scale length on HHG are studied by two-dimensional (2D)
PIC simulations. The good agreement is found between the 2D PIC simulations and experimental results. We plan to
measure the polarization characteristics of high order harmonic produced by the interaction of circularly polarized lasers
with solid target in the future. It is expected to obtain a compact coherent circularly polarized XUV light source, which

can be used to study the ultra-fast dynamic process of magnetic materials.
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