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Fig. 1. Schematic diagram of the experimental setup.

2.1 TKFEPIELTAMEE

BRE T A AR RRDIOG A DR H R S ok o 9
MR EEDRIGEE, 82 HE HHG 18R 3%
. SCu A R AR 3 A R T s D R
800 nm . Ik ¥i K 87 fs, FEMNH N 2 kHz I
fikup. B R AR AR HAAZN 153 pm, AL
Y IGEAE D 22 2400 10 W /em? 52, J2 LABR 3
SR HHG. IRSh0tiE K& RSB IE 2 fis.

2.2 BRIEEEERE
Sk HHG 2—FpanigAE ot es o 12,
FRMLEI AT i =20 AR 5, RO
YEF Tl b o i B GRS, SRE L FAEIR S
PRI I RS S RE. fJa A IR [E - 5 )
¥RERE, WMPSEFRIE RO shae, i~
A TR U I AR . T AL B R T RN
Ecutoff = IP + 317UP; (1)
Ho I MR THEE Up = B/ (4mw?) HHET
WG TA B JI6E, e ZHFHMT, E2H
WOCHIAIREE, m HE TR, w OGS ER P

100405-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 2 3R Acta Phys. Sin. Vol. 75, No. 10 (2026)

100405

6 (a) n

2 4t

~

>

b

n

=}

g

=]

S ol
0 . J\ .
700 750 800 850

Wavelength/nm

A 2

900

Norm. amplitude

(a) WBHWOLLHE, do0P S 800 nm, HhAAR BT EIR; (b) BADLHE, HARL N 153 pm, SR E H— LA B

Fig. 2. (a) Spectrum of the driving laser with a central wavelength of 800 nm, and the vertical axis represents the integrated intens-

ity; (b) focused laser spot with a diameter of approximately 153 pm; the intensity has been normalized.
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Fig. 3. Schematic diagram of the differential finite gas cell,
with a length of 220 mm and a width of 80 mm. The high-
pressure region is a gas-filled metal thin tube, where the fo-
cused laser ablates a microhole and interacts with the noble
gas to generate high-order harmonics.
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Fig. 4. Beam stabilization control system.
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Fig. 5. Stability of the driving laser spot center position.
The left vertical axis (black curve) represents the displace-
ment along the z direction, and the right vertical axis (red

curve) represents the displacement along the y direction.
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Fig. 6. Schematic diagram of the diffraction grating prin-
ciple. a denotes the incidence angle, and 8 denotes the dif-

fraction angles of the various high-order harmonics.
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Fig. 7. High-order harmonic spectra of (a) krypton and
(b) xenon at a gas pressure of 20 mbar. The horizontal axis
represents the driving laser power, and the intensities have

been normalized.
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Fig. 8. High-order harmonic spectra of (a) krypton and
(b) xenon at a driving laser power of 700 mW. The hori-
zontal axis represents the gas pressure, and the intensities

have been normalized.
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Abstract

Tabletop extreme ultraviolet (XUV) sources based on high-order harmonic generation (HHG) play a crucial
role in ultrafast and attosecond science. In this work, a compact HHG system employing a differentially finite
gas cell is developed, and XUV harmonic generation with a limited interaction length is systematically
investigated.

The system is driven by an 800 nm titanium-sapphire femtosecond laser, and efficient macroscopic phase
matching is achieved through coordinated optimization of gas species, gas pressure, and driving laser power.
Using krypton and xenon as target gases, stable XUV radiation covering photon energies of 20-40 eV is
obtained. The harmonic yield clearly depends on gas pressure and laser intensity. In low-ionization-potential
gases, increased ionization enhances plasma dispersion and aggravates phase mismatch, thereby limiting further
growth of the harmonic intensity.

Numerical simulations based on a macroscopic propagation model, which incorporates neutral-gas
dispersion, plasma dispersion, Gouy phase shift, and dipole phase, reveal the formation of a localized phase-
matching region near the pinhole. This localized condition facilitates the coherent buildup of harmonic emission
and reduces reabsorption. The simulated spectra agree well with experimental results, validating the model. The
proposed scheme provides a simple and robust approach for generating stable, reproducible tabletop XUV

sources, with potential applications in ultrafast spectroscopy.
Keywords: extreme ultraviolet source, high-order harmonic generation, tabletop device, phase matching
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