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TABLE I. Conversion efficiency and limiting power density for some higher-order nonlinear processes.

Limiting P/A Conversion efficiency

Process Species and path (W/cm) (b)

GRWAIITBA o8, bp-tis-bp-Gs-6p-8d-c 1.94x10% 0,084

5x 5320A ~ 1064A As ahove As ahove 0.051
5x 11824 ~ 236 4 Lit, 15-0p-15-2p-35-2p-

o 35-dp-c 1.68x 10 0.002

Tx 11824~ 1694 As above As above 0,004
15% 2660 A~ 17TA Li*C, (1s-2p)"-(2p=3s)"~3p~

dd~c 347x 10 4x10°"

35p=5p°115]0; 65=65[141; 6p=6p[2512; 84=84(251"%; ¢ =continuum.
b15=152[15]0; 2p=2p['P]1; 8s=3511810; 4p=4pl'P'l1; ¢=continuum.
¢3p=3p['P"| 1, others as inb.



High Intensity laser for nonlinear optics
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Schematic of First CPA
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Figure 2 - 6. Experimental configuration of mJ CPA system
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Multiple-harmonic conversion of 1064 nm radiation

in rare gases

Relative intensity of harmonics

M Ferray, A L'Huillier, X F Li, L A Lompré, G Mainfray and C Manus

Service de Physique des Atomes et des Surfaces, 91191 Gif sur Yvette, Cédex, France
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Multiphoton lonization of Hg and Xe'

S. L. Chin, * N. R. Isenor, and M. Young
Department of Physics, University of Waterloo, Waterloo, Ontario, Canada
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J. Phys. B: At. Mol. Phys. 16 (1983) 1363-1381.

Multiply charged ions induced by multiphoton absorption
processes in rare-gas atoms at 1.064 um

A L'Huillier, L A Lompré, G Mainfray and C Manus

Service de Physique des Atomes et des Surfaces, Centre d’Etudes Nucléaires de Saclay, .
91191 Gif-sur-Yvette Cedex, France '
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Presentation Notes
Laser was 50 ps, 0.5 J. 


Multi-photon versus Tunnel lonization
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TOF drift tube

Experimental Set-up
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Tunnel lonization using CPA
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Figure 3 - 8. TOF spectra of (¢c) Neon and (d) Argon



Helium lon Yield as a function of 1.05um Intensity
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Laser ionization of noble gases by

Coulomb-barrier suppression
S. Augst, D. D. Meyerhofer, D. Strickland,* and S. L. Chin'

1“4_ T T T T 1111 T T T rrrrr T T T T T 111} 1ﬂ4 . i Illrlil T T Ii1||1li 1 I I.Illllj

b o

o @
° 103 - 5 108 | -
2 - ) o C =
[1] E 4 E
Q ¥ a F_ .
1) B - _ 0 -

E I # g I

% i 5
@ 2 - = 102 _
g 107 5 A ]
5 E i E B .
z r i 3 - ]
2 o T @ = 1

w o
£ ; s | |

o £
g 10¢ E e 101 z Xedt =
& - ] a C 3
< - ] < - .
B . . .
1 | L a1 |Ludi -Lj

17
1014 10 o1a ol?

Intensity (W/cm?2)
Fig. 11. Comparison of helium ion production and that predicted
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el : Fig. 8. Comparison of xenon ion production and that predim_:ud
by KFR theory. The theoretical curves have no shift in intensity. by ADK theory. The theoretical curves have no shift in intensity.
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Tunneling Ionization of Noble Gases in a High-Intensity Laser Field

S. Augst,® D. Strickland, ® D. D. Meyerhofer,© S. L. Chin, and J. H. Eberly ®*

Laboratory for Laser Energetics, University of Rochester, Rochester, New York 14623-1299
(Received 26 June 1989)
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Barrier Suppression lonization
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Conclusions

e Barrier Suppression lonization is a good approximation
if well in the tunneling regime

e Appearance Intensity can then be used for laser
intensity calibration
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Donna Strickland, a graduate student in optics and a member of the Picosecond Research Group, is shown
aligning an optical fiber. The fiber is used to frequency chirp and stretch an optical pulse that can later be
amplified and compressed in order to achieve high-peak-power pulses.
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