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Next target: Shorter wavelength region

Deep ultraviolet (DUV) region
(250-180 nm)
and
Vacuum ultraviolet (VUV) region
(180 nm — 50 nm)

Next target ce3*:LiCaAlF, laser

Infrared
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Suiltable material for VUV
scintillator and

all solid — state VUV laser ?



Nd3*:LaF; Emission in the VUV

e Optical pumping

Efficient LaF;:Nd®*-based vacuum-ultraviolet laser mmffﬁ J
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Vacuum-ultraviolet (VUV) laser radiation at 172 nm has been obtained from a solid-state LaF;:Nd**-based IDE, detection eloctranics; T, turbo molecalar pump; BE, rotary

laser pumped by a pulsed-discharge molecular F; laser at 157 nm. The maximum slope efficiency of the solid- puns 4, vl
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ing;, PMT, photomultiplier;
b e erystal at 172 nm.

state laser described in this experiment was 21% (14% conversion efficiency), and the maximum output energy JOSA B 9 1148 (1992)

at 172 nm was 0.4 md for a nonoptimized optical cavity. This finding introduces serious prospects for realizing
versions of active-medium-plus-source tunable VUV laser devices.

» Electron beam pumping

Vacuum ultraviolet laser emission from N&*3:LaF,
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Laser emission at } 72 nm has been produced by pumping a Nd:LaF, crystal with incoherent K17
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Nd3*:LaF; Emission in the VUV

® Restricted tunability (170 — 175 nm)

® Electron beam pumping

® All-solid-state VUV laser needed

Looks attractive but not so much

follow-up work
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Growth of Nd**:La ., Ba,F 3, (x=0.1) by
Micro-Pulling Down Method

Micro-PD apparatus for fluoride crystal growth

Quarts tube

Alumina heat shields .
Sapphire holder ——___E_ i - __—% Nd3*: Lay ,\BaFs, (x=0.1)
Movable RF coil A sample by Prof. Fukuda at

Tohoku University
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Transmission Characteristics of
La\BaFsy (x=0.1) and LakF;
100
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Fluorescence Intensity

(x25, arb. units)

Fluorescence spectra of
Nd**:La,  Ba,F s, (x=0.1) and Nd**:LaF,

sclattered excitation
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Fluorescence Intensity

(x25, arb. units)

VUV Fluorescence spectra of
Nd**:La,  Ba,F s, (x=0.1) and Nd**:LaF,

scatteer excitation
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IR Fluorescence spectra of
Nd**:La,  Ba,F g,y (x=0.1)
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Experiment: Set — up for Evaluating VUV

Fluorescence Lifetime of Nd3*:La,, ..Ba,F~ .\ (x=0.1
el (1-x)= %" (3-x) ( )

} Streak camera system
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Experiment: Streak Camera Image of

. Nd*:LaF;Fluorescence
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Experiment: Nd**:(La, ,BaF5,) (x=0.1)

~wwand Nd3*:LaF; Temporal Profile
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Nd3*:(La,., Ba,)F;, (x=0.1) fluorescence decays faster



Summary

» Nd3*:(La,_, Ba,)F5, (x = 1) single crystal is successfully
grown using the micro-Pulling Down method.

* Undoped Nd**:(La,., Ba,)F;, (X = 1) sample has short
transmission edge at 160 nm compared to LaF; at 180 nm.

« Strong VUV fluorescence with peak located at 175 nm.

* Broad VUV fluorescence with FWHM of 12 nm compared
to Nd3*:LaF, with FWHM of 8 nm.
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