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using Ultraviolet laser

gF LA AT



To-

o] 3}

s

3L

‘mo

RETA
[e)

gt

£ °l&

gl o] A

2001 Ax “Apejd g9

HAME

H

AT FAle] AR AR AE T

-
o

H
RUN

1

2002 .

R

2

A

o] N B O
oo oo B 4

o

~

5

=

—_—

0

o



I.A =

A9 el Aol AE ol &

rok
of
oF,
o
o,
ro
oy
M
o
-,
-

moaspel 54 9 BeA
A dxE AR SEERE ofygt AAEFT Eofd MR &
Fol2st T3S 98ty ol & v AREREY HolAE F=E JHAF
Ao #olAolt} H: o] AMEZE dolAHA thole= Holx HY i
Aol A7 AR AL, o] 5 o]&st= Tisapphire #leolA R Al 2 %3}
o HA FA7F FAetHA A d Gl HolAE &8st Ao =2
Q7o) giFEa gt oleld & PG #HolAE o] &tA HW F
Zpol o YA 7k A7) wiitel] o]l WAE EY 5 Ao AFEHE dolA
& =Y 7 Id& B ol /\]iE“Q] oFA o] FAE = AA ]
Aolghal B2 3% AFAEL dSetal Utk & AT E A9
P ARtEE X2 HYolAE ek, olE o] &t ¥ Fol3IE

Fom A4 A $8 FeAe BrtaR Ak

14

o

o]o.= HH NdYAG #eo1A /A

Ti:sapphire #|°]A & HP3t7] gk ol A=A AFHE
@ NA:YAG #olAE o]&3tth. o] #HelAe & A7dolA
Az JpgE AE 2 Al dubA antEE A2 fol AR g

X S 532nm, =32 SkHz RHEEOA 20Woldts Hx= 3o

o



2. Ti:sapphire @lo]# A7
arEEe A2Y NAYAG #HolA= HIBHE £33 A48
Ti'sapphire #olAE A 9 HA 3}
3 A dH9e] 3 A= FH
29 Gl HolAE ol&ste ¥W FolsE ATy S

ANZ2 o]4" Yb 99 o759 #A8E Her)

=

V. i
2 Aol M= F2 Tisapphire #lolAE Hgst7] 913 vol
A3 NdYAG #dolAZ /fAsta o] dol- = HIP == Tisapphire 0]
AL AA A=A AO Q-switchE ]88t d&5Ex o Nd:YAG
dolAE mutEge] Hxgor wEa oA qualitys EA 317
flste] cavity Weol F MY dA=E AASAT. dolAHe ==
qualityol] & 98S F+= ddl= @3 cavity 2] @ F+ZZE simulation
o o3 HAs FoEMA NAYAG #HeolAe MAs =i /id &
SkHz2] WHE-E oA 30W<e] 532nm # o] AW S HRst=d A& Th
E3 NdYAG #eolAZ H3d¥+= BF8o

it

S
>
oo
ek
=
=
Q
(=]
(o]
=3
=
@)

do)l A& AA =t oA wHe 3 v xAFgorA 7]HE A
F47hd 9 9e A A3 730 - 850 nme] W& oA sgrivel
7heehs godd 4 AUk B3-S 93 Tisapphire #dolA+ AZEo] &

olofal = &2 GratingS ©]&3F self-seeding #2129 d371A dolAZ= A

] ggd ool ®
S A1) By Folest BRATIL TR S dnad U4
BR)eS Adan gl $47] AdelE 287k58 Aoz Jue



SUMMARY

I. Project Title
Resonance Ionization Spectroscopy using UV (Ultraviolet) laser

IT. Objective and Importance of the Project
Currently, the high repetition lasers wused in the MPI

(Multi-Photon Ionization) research in the atomic spectroscopy field as
well as in the nuclear industries were visible range lasers. Recently
however, solid state lasers pumped by diode lasers has been emerged,
and Ti:Sapphire laser pumped by this type of solid state laser
generates the UV laser beams with the help of the SHG(Second
Harmonic Generator), enabling the research using these lasers. The
need for the research with UV laser has risen since the introduction of
the Ti:sapphire laser and the SHG that uses the new diode laser
pumping solid state laser. When using this UV laser, scientists are
expecting that it can increase the stability of the system as well as
reduce the number of necessary lasers by reducing the number of
steps for ionization due to the large photon energy. This study was
carried out with the objective of examining the possibility of nuclear
industrial application by demonstrating the resonant photo-ionization by

developing the high repetition UV pulse laser.
M. Scope and Contents of Project

In this study the following research has been carried out to
prove the resonant photo-ionization by using the high repetition

pulse-type UV laser in the UV range.



1. Enhancement of the Nd:YAG laser pumped by Diode laser
The high repetition pulse-type Nd:YAG laser is used
for the pumping of Ti:sapphire laser. This CW (continuous
wave) laser that was developed in this lab was enhanced
into a high repetition pulse-type laser appropriate for this
study. The final goal of the laser is of the wave length
532nm with the output of 20W or more at 5 kHz.
2. Ti:sapphire Laser Designing
The Ti:sapphire laser for atomic spectroscopy research
that is pumped by the high repetition pulse-type Nd:YAG
laser was designed and installed.
3. Collecting the spectroscopic data in the UV region
The spectroscopic data for the excitation state of the
Yb atom was collected, which will be used as the feasibility
test for the proving of resonant photo-ionization using UV

laser.

IV. Result of Project

In this study, Tiisapphire laser which is pumped by the
enhanced Nd:YAG laser using laser diode, was designed and
manufactured. The AO Q-switched CW Nd:YAG laser was converted
into a high repetition pulse-type laser using the AO Q-switch, and two
heads were installed inside the cavity in order to improve the laser
beam quality. The Nd:YAG laser enhancement was completed by
optimization using a simulation for the cavity length, structure and
thermal lens effect that greatly effected the laser beam output and
quality. As the result of the enhancement, a 30W laser at 532nm and
at bkHz was successfully made.

Also, the Ti:sapphire laser that will be used for atomic



spectroscopy which is pumped by the Nd:YAG laser, was completely
designed. As a basic experiment for laser oscillation, we measured the
tunability of the laser, and it turned out that the wave tunability range
was 730 850 nm. A self-seeding type tunable laser using grating for
narrow line width, is planned to be designed due to the fact that the

Ti:sapphire laser should be of narrow line width for spectroscopy use.

V. Proposal for Applications

The Tiisapphire laser and the high repetition pulse-type
Nd:YAG laser that pumps it developed this year, is planned to be used
in demonstrating the technology of the resonant photo-ionization
spectroscopy utilizing the UV lasers in the coming years. Also, when
the resonant photo-ionization spectroscopy research  completes
successfully in the coming years, it is expected to be applied to the
nuclear long-term projects in developing the atomic spectroscopy

technology.
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