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T1Hg LASER DEVELOPMENT PROGRAM

C. S. Liu , R. K. Williams and L. A. Weaver
Westinghouse R&D Center

P i t t sburgh , Pennsy lvania 15235

SUMMARY

This report describes the resu l t s  of an experimental  study of

the TlHg excimer system. A comparative evaluat ion of T1Xe and T1Hg

candidates has indicated that the TlHg excimer is the most promising

• system for detailed study . An all—hot , sealed—off transverse discharge

tube and a pressurized oven assembly have been fabricated and tested

successful ly. This exper imental apparatus will permit the study of mos t

metal exc imer discharg~~ at tempera tures  up to 1000° C and pressures up

to 10 atm. Preliminary tests have shown that pulsed T1Hg discharges

suitable for excimer laser feasibility studies can be produced in the

experimental apparatus. It is recommended that fluorescenc e and gain

measurements of T1Ng discharges proceed iimnediatelv , with laser tests

to follow if warranted.
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1. INTRODUCTION

This report summarizes research work pe rformed at the

Westinghouse R&D Center under ONR Contrac t  No. N000 14—79—C — 0 13l ,

“Thal l ium Mercury Laser Development ” , fo r  the  period between February 1,

1978 and January 31, 1979. The e f f o r t  has as i t s  goal the  performance

of d e f i n i t i v e  gain measurements on discha r g e — e x c i t e d  TlHg laser mix tures

using specialized test apparatus . This apparatus will also be employed

to demonstrate T1Hg laser output  at 459 nm if the  gain measurements

indicate t ha t  laser tests are warranted . Lasers e m i t t i n g  in the blue—

green spectral  reg ion o f f e r  many po tent ia l  advantages for Navy under-

seas app licat ion s, and the metal excimer family represented by the

TlHg molecule continues to hold high promise as an efficient , scalable

blue—green laser source.

During the  past several years encourag ing da ta  have been

accumulated which support  the promising laser po ten t i a l  of the TlHg

excimer.  In 1976 York and Carbone’ demon stra ted h igh rr essu r e , h igh

temperature mercury glows in UV—initiated , transverse discharge geome—
*tries. High densities of excited Hg
2 

molec ules were genera ted at

attractive excitation efficiencies , although gain measurements revealed
* 2

no popu la t ion  invers ions in the Hg
2 

species. More recently Hamil et al.

measured a 30% discharge efficiency in the production of Tl(7
2
S
112

) and

TlHg(B
2 

~~~~~ 
states in pulsed ThUg discharges. Thus It appears that

Hg
2 

excimers do not quench T1Hg laser states substantially in the

di sch arge , but serve rather to enhance the production of ThUg molecules
*and the atomic p recursor , Tl . The three—body collisional processes

* *that form h U g  and Ti states apparently occur quite efficiently with
*the Hg2 

molecule acting as near—resonant intermediate energy storage

p~’~ I es

The encouraging resul ts  of these  st u d i e s  have mot iva ted  the

development  of a v e r s a t i l e  expe r imen ta l  a p p a r a t u s  which is capable  of

2
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provid ing definitive feasibility studies of hot metal excimer laser

candidates. This in turn has led to several important recommendations

regarding the directions in which further work should proceed . Specifi-

cally , the major accomplishments to date are:

. The relative merits of TlXe , T1Hg, Th Ug and TiIXe exc imer

systems have been evaluated. The T1Rg system is reco~~ ended
as the most promising blue—green excimer candidate for further

detailed studied.

• UV—preionized transverse discharge electrode assemblies

having full sealed—off ThUg compat ibility have been fabricated

and tested successfully . These electrode structures have

produced dif fuse , 0.5 x 1.0 x 8 cm (4 cm 3) d ischarges at
pressures up to 5 atm within a room temperature Plexiglas

enclosure.

• A stainless steel , high pressure oven assembly has been

fab r ica ted and tested successfully. The oven passed qualifi-

ca tion tests at hydro sta tic pressures of 250 ps ia , and has

att ained opera t ing tube tempera tu res up to 1000°C.

• The entire discharge tube and pressurized oven apparatus has

been tested as a unit. Preliminary results indicate that

hig h pressure , high temperature pulsed discharges can be

achieved in the  intended Tih ig m i x t u r e s .

The experimental appa ratus appears to be operat ing properly ,

and is read y for definitive spectroscopic measurements. It is recommended

th at the program effort proceed immediately to assembling the appropriate

• ~i iagnost ic apparatus and measuring the fluorescence/gain features of the

ThUg excimer s~’stem .

i:: 
_ _ _ _  
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2. TECHNICAL RESULTS

Figure 2.1 illust rates the flow of work for the T1Hg Laser

Development Program. A considerable amount of prelim inary e f f o r t has

been expended to identify the discharge and laser kinetic features of

candidate metal excimer blue—green laser candidates. The TlXe, ThHg,

TlI:Xe and TlI:Hg systems have been studied in part by research groups
at JILA and AFWL as well as at Westinghouse. The consensus recommenda-

tion by these scientific groups is that the T1Hg excimer system offers

the best hope of exhibiting laser gain in discharge—excited tests. The

iodide constituent could improve laser excitation conditions, but the

exact effects of this additive remain uncertain. As a consequence , the

TlHg exc iiuer has been selected as the system of choice for these studies.

Design of the laser test apparatus has sough t to sa tisf y the
stringen t requirements for T1Ug excimer formation , while preserving the

device flexibility to test the other metal excimer candidates. This

constraint has been satisfied in the approach selected . Basically ,

two parall el e f f o r ts of device design , fabrication and test have been

pur sued , as shown in Figure 2.1. The first approach involves the

development of a pre—ionized , transverse di scharg e elec trode assembl y
enc losed in a sealed—off quartz envelope. The second effort involves

the development of a high pressure stainless steel oven to enclose the

heating elements and the discharge test cell. Both development activi—

t ics have been completed , with integration and full TlHg laser discharge

tests scheduled for  the nex t work phase.

2.1 Comparison of T1Xe and T1Hg Systems

The ground state of alkali metal—noble gas molecules generally

shows a weak van der Waals ’ minimum it large internuclear separations ,

and is repulsive at shorter radii. The excited states are bound by

several thousand wave numbers , and the potential minimum occurs at an

A 4
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Figure 2.1. Flow diagram of the work elements required to produce

definitive laser gain and output tests In ThHg excimer lasers.
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internuclear separation where the ground state is repulsive. This mole-

cular structure gives rise to the possibility of achieving significant

population inversions within the excimer species.

Several reports in the literature on TlXe3 excimers have indi-

cated that the T1Xe system might be a good candidate for an efficient

visible laser if one could achieve a 20% excitation fraction for
* 2  2 2 2Ti (7 S

1112
)/ T i(6 P

1,2 
÷ 6 P

312
). The thallium excited state 7 S

1,2
atoms would then collide with ground state Xe to form the T1Xe excimer

throug h three—body recombination processes. The stimulated emission of
*

TlXe would begin at 410 nm and be tunable to ‘~450 nm. However , recent
4 * 2

findings at JILA indicate that the generation of the Ti (7 S
112
) state

from T1Xe discharges is much lower than earlier estimates. The reason

for this lower excitation efficiency is that discharges in T1Xe mixtures

produce signif icantly lower electron temperatures than required for
* 2  * 2

efficient Ti (7 
~l/2~ 

excitation. Thus to increase Ti (7 
~l /2~ 

pop ula-

tions one must increase either the electron temperature or the electron

density in T1Xe discharges.

The electron temperature can be increased by adding attaching

gases such as halogens , wh ich is equivalent ~o replacing the metal with

thalli um halides. However, possible adverse effects of using thallium

hal ides , such as absorption at the laser wavelength , are not well known

and thus the net benefit is uncertain. The electron density can be in-

creased by increasing the discharge current density. However , due to

the large fraction of TI Ionization at high current densities, atomic

thallium vapors will he depleted unless the operating temperature can

be raised to provide additional Tl vapor density . Moreover , the likeli-

hood of discharge arcing increases substantially at higher current

densities in the presence of lower ionization potential excited species
*such as Ti . There fore , f u r t h e r  work is needed to determine whether the

T1Xe exc imer can be a practical laser system , given the somewhat dis-

appointing nature of preliminary spectroscopic observations .

The thallium—mercury system basically belongs to the same

exc iner famil y as T1Xe , but is characterized by significantly different

excitation mechan i sms. Mercury has one less elec tron than thallium and

A
6
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behaves as a noble gas in D~~~:i ~~ respects. The ThUg ground state should

be only weakly bound relative to the excited T1Hg state; the ionization

potential for Hg is 10.4 eV (cf ., 12.1 eV for Xe), further enhancing

the characterization of Hg as an inert gas.

The emission spectrum of the T1Hg excimer is concentrated in

two narrow bands , one centered at 459 nm and the other at 656 mm . The
5 6  * 2 —lbinding energy ‘ of the  exc ited TiHg (B ~ , ) st ite is about 4100 cm

* 
1,2

three times that of T1Xe . Therefore , the s t i m u l a t e d  emission cross
*sec t ion o f T 1Hg is expected to be enhan ced by the greater binding energy

as well as by the narrow (‘~4 nm) bandwidth.

The T1Hg discharge has been studied recently by Hamil , Drummond ,
Schlie, and Benedic t2 at AFWL. Their experimental results indicate that

* 2
a uv—preionized ThUg discharge can efficiently produce Ti (7 S1 ~

) and
* 2 2 4 .L~~~L

TIHg (B E
112
) states. Hamii et al. and Gallagher have hypothesized

tha t these highly efficient discharges are due to rapid energy transfer

* * * *o f Hg
2 

into Ti and TlHg . The transfer cross sections from Hg, to
* * ‘ —14 2Ti (7 2 S1,~~) and TlH~ (B~~~112

) are  found to be about  1.2 x 10 cm

Studies  of s e l f — s u s t a i n e d  discharges in mercury by York and Carbone 1 at

LASL have indicated that diffuse stable mercurY discharge glows can
* 15 —3

produce Hg~ dens i t ies  as high as 2 x 10 cm . Thus fo rmat ion  ra tes  of
5 “—1 * *6 x 10 sec for 11 (7S) and TlHg (B) can he obtained easily due to

* * *• efficient energy transter processes of Hg
2 

into Ti and ThUg . Because

of this efficient transfer process the ThUg excimer becomes a more

promising b lue—green metal excimer laser system than the corresponding

TlXe system .

Laser excitation in the ThUg system can be accomplished through
* 2two channels. One is a result of pumping ground state Ti to the Ti (7 S

1~~
)

level followed by three—body recombinat ion with ground state Hg to form

TlHg * (the same as in the TlXe system). The other method is to pump
* 3 *

ground state Hg to the Hg ( P) levels to form hhg 2 , 
which can then react

* 2  *

w i t h i  g round  s t a t e  Ti to form Ti (7 S112
) ,  or to form TIHg direc tly . The

2 3 7H g ( 6  P 1
’~ and (6 P~~) elect ron impact e x c i t a t i o n  cross scc tion~ at ~6 eV

— l (  2 * ?
a rc  1.8 and ~~~~~~ x 10 cm , r e s p e c t i ve l y ,  and t h e  Ti 

~~~~~~~~ 
exci ta t ion

7
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—16 2 8 2
cross section is 2 .3  ~ 10 cm at r i t e  same ene rgy .  Thus the 10 to

hO~ density ratio of Hg:T 1 should channel most of  the i n i t i a l  energy
* 3in to  Hg (6 P) states , and then collisional processes will lead to the

* *formation of Hg~ and subsequently TlHg . This is probably the most
* 2 *eff icient way to generate Th (7 S

112
) and the Tihig excimer because the

collisional processes are near—resonant. Measured discharge efficiencies
2 * 2 * 2of 30% obtained by Hamii et al. in producing Tl (7 5i /2~ 

and T1Hg (B Z
112)

states indicate that T1Hg excimer laser emission should be possible in

the blue—green region with attrac tively high efficiencies.

The TlHg and TlXe compara tive stud ies have concentra ted upon

understanding the fundamental kinetic processes involved in produc ing

excited T1Xe and ThUg excimers. This information was obtained primarily

from fluorescence measurements of TlXe and T1Hg discharges. Since Lhe
*

TlHg excimer system appears to be the more promising for blue—green

laser appl ica tions, diagnostic studies will favor this system . Gain and

absorption measurements using a tunable dye laser source will further
* *quantif y T1Hg production , as well as intermediate species such as Hg

*
and Ti

2.2 Tl— h~g Gain Cell

The discharge tube design for the T1Hg gain cell has been
*

guided by two fundamental considerations: first , the formation of TlHg

excimers depends on three—bod y recombination processes of various forms ,

w h i c h  suggests the necessity of h igh  Hg vapor pressure ;  secondly , reason-

able Ti vapor dens i ty  requires  f a i r ly high opera t ing  t empe ra tu r e s  (~-90O° C ) .

As is we l l  known f rom previous  experience , m e r c u r y  and t ha l l i um compa t i—

bu L L y  is an i m p o r t a n t  f a c t o r  in ma te r i a l  selec t ion. Both  qua r t z  and

mol y bdenum are known to be inert  to Hg and Ti even at elevated tempera-

tures; in previous laser research efforts we developed reliable quartz—to—

molybden um high temperature seals, and these techniques have been used

successfully in fabricating the required all—hot , sealed—off quartz gain

cell module .

Electrodes are made of molybden um , and arc pr o f iled according

to the  Rogowski c r i t e r i a .  Pr e io n i z a tion  sparks  can be placed e i the r  behind

8
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a screen anode or along side the d ischarge , as shown in Fi gures 2 .2 and

2 . 3 .  The a c t i v e  volume of the  proposed gain cell wi l l  be of t he  order

of 0.5 cm w i d e  by 1 cm gap b y 50 cm long in f ive  modules of 10 cm long

each .  For i n i t i a l  studies t he  uv—pre lonized  t r ansve r se  d i scharge  e le c t rod e

modules have undergone q u a l i f i c a t ion t e s t s  in a h i g h  pressure chamber

shown in F i g u r e  2 . 4 .  This  chamber , f a b r i c a t e d  f rom Piexiglas , provides

valuable design i n f o r m a t i o n  at room t e m p e r a t u r e  in var ious  inert  gases

up to pressures of 5 a t m .

A “Mark 1” gain  cell electrode module  has been f a b r i c a t e d  to

assess the o p e r a t i n g  c h a r a c t e r ist i c s  of the  tube des ign , and is shown

in F igu re  2 .5. The envelope i s  made e n t i r e ly f rom q u ar t z , includ i ng

f l a t  op t ica l  q u a l i t y  windows giass~~lown to  each i  end of the cylindrical

body .  These windows are  t i l ted s l i g h t ly f rom t h e  pe rpend icu la r  to

suppress spur ious  optical feedback into t he  d i scha rge  gain r eg ion.  W i t h

l i t t l e  d i f f i cu 1t ~’ , B r e w s t e r  angle  windows can be f a b r i c a t e d . The t r a n s —

verse  e l ec t rode  assembly is f a b r i c a t e d  e n t i r e ly  f rom moly bdenum , and

includes  two ne a r—Rogowsk i  p r o f i l e d  electrodes about  10 cm in l eng th

spaced about  1 cm a p a r t .  These e l ec t rodes  are  bol ted  to  t h i n  Mo p ha te s

wh ich reduce f r i n g i n g  e l ec t r i c  f i e l d s ;  t h e  e l e c t r o d e  issen~’i ie s  are

f a s t e n e d  to the  two q u ar t z : M o  cup sea l f e e d th r o u g h s  w i t h  a threaded Mo
4 rod .  Four Mo r ibbon fe e d t h r o u g h  seals serve as uv p r e io n i zer s  by produc-

ing spark . ;  t rom the bare ends of the Mo r i b b o n  c o n d u c t o r s  to  t he  a dj a c e n t

Mo e l e c t r o d e  p l a t e .  The e n t i r e  tube  can o p e r a t e  s e a l e d — o f f  f o r  long

periods at temperatures up to ~ l000° C and p r e s su r e s  up t u  - l  atm in the

presence of most corrosive materials , inc luding Ti , H g and t h e i r  ha l i de s .

T h i s  ce l l  not o n ly  demonst r a t ed  the  f a b r i c a t i o n  f e a s i b i l i ty  of a r a t h e r

ccr~p lox Mo : q s i r t z  t r a n s v e r s e  discharg e asscrnl~1y , hut produc ed  sat i s —

f a c t o r y  d i f l u s e  glow d i scharges  in He a t  1 atm p ressure .

Since the  q u a r t z  envelope w i t h  f l a t  windows  cannot  withstand

a p r e s s u r e  d i f f e r e n t i a l  exce~ d ing  ~-1 atm , this gain cell module must be

test ed with ThU g m i x t u r e s  a t  e levated  t e m p e r a t u r e s  and p r e s s u r es  in the

p r e s s u r i z e d  oven.  D e f i n i t i v e  ga in  measurements and possible laser output

t e s ts , i f  war r a n t e d , w i l l  be p e r f o r m e d  a f t e r  s i i t ’e O s S ~ ul qua l  I f l o a t  ion of

the  e l ec t r o d e  assembl ies  under high t e m p e r a t u r e  and h igh  pressure  c o n d it i o n s .

9
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Figure 2. -~. INc  p r o  - ur e  . 5 a t m )  Ple xi g las chamb er  ter testin g Ii’—
p r o  io n i z e d , t ransve rsc d i seh ;i  r ge  elec t rode con f i gii ra t  I us
at  room t e m p e r a t u r e  p r i o r  to  ina l  t e s t s  w i t h  T i h i g  l aser
m ix t U r es .
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2.3 Pressurized Oven

The high operating pressures required for T1Hg excimer forma-

t ion , in the range of 3 to 5 atm , place a severe demand upon a test

apparatus which must also function at high temperatures (up to ~900°C).
To sa tisf y this requ iremen t, a pres sur ized oven ha s been des igned and

fabricated to contain the quartz laser test cell. The stainless steel

cylinder and end flanges are designed to withstand internal pressures

V 
up to ~200 psi , and in actual operat ion the pressure of the excimer

laser mixture within the quartz cell will be counterbalanced by an equal

gas pressure within the oven container. Thus no net pressure differen tial

will exist across the quartz cell wall. Appropriate electrical feed—

throughs and op tical window s in the h igh press ure con tainer provide

experimental  access to the discharge cell.

The pressurized oven is designed for maximum flexibility in

tes t ing  new high t empera tu re, high pressure metal oxc imer systems.

Figure 2 .6  is a p hotograph of the  hig h pressure , stainless steel enclo-

sure for the TlHg laser , shown with the f lang e and oven assembly with-

drawn and the top half of the oven removed. The oven enclosure is made

of 1/2 inc h t h i c k , 14 inch d iame te r  s t a i n l e s s  s teel  pipe  w i t h  two

flanged end p lates.  This vessel , qualified under OSRA specificat ions

fo r  opera t ing  pressures  up to 250 p s i a , can c o n t a i n  d i scharge  c hambers

up to 1 m in l ength operat ing at t empe ra tu r e s  up to ~l0000 C required to

tes t  the  ThUg exc imer laser p o t e n t i a l .  Four h i g h  vo l tage  f eed throughs

and e i g h t  thermocouple  f e e d thr o u g h s  are shown on the  end f lang e , as well

as a special  o p t i c a l  window . The e l e c t r i c a l  pulser  components  can he

seen a d j a c e n t  to the  w i t h d r a w n  end f l ange .  On the  other f lang e , not

visible in the pho tograph , are a n i t r o g e n  In l et , an evacua t ion  o u t l e t , a

safety pre ssure relief valve and a second optical window. These two

special windows on the end flanges are placed along the optical axis of

the discharge cell , and can be used for absorption and gain measurements

as well as laser tests. Three additional viewing windows can be seen

on the enclosure cylinder. Heating elements , temperature sensors , and

t he  d i s c h a r g e  tube  c radle are  mounted  on one of t h e  end p la tes , which can

be slid easily in and out  to al low necessary modificat ions.
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figure 2.6. thigh pressure vessel employ ed to con t a in  UV—pre ion ized ,
transverse Tihig laser discharges at pressures up to 250
p sia  and t e m p e r a t u r e s  up to 1000 ° C. The top half  of the
oven has been removed for clarity.

j 
14

RM— 79538

4 
. 

L
V V — 

~~
_____

~~ 
-5 — 

~~~~~~~~~~~~~~ ~ , —~ •~~~5--5-5’ ~~- - - ‘ 
~~~~~~~~~~ 

—
-5—— ~~—

. 
~~~~~~~~~~ ~~~~~~



_ _  —-----5—- -~~~~~ -—

- 

The oven has passed all mechanical , hydrostatic pressure , h igh
- 

t empera ture  and high vol tage t e s t s .  The t o t a l  sys tem is now complete ly

assembled and ready for ThUg discharge tests under high vapor pressures

and high temperature conditions . Full discharge , fluorescence and gain

tes ts  will  commence during the  nex t phase of this contract effort .

I
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3. FUTURE WORK AND REC0~-U-~ NDAT1ONS

To assess the  f e a s i b i l i t y  of the ThUg exc imer laser system ,
*

one must measure the  number densi ty  of Tllig exc imers created w i t h i n

the d ischarge .  This q u a n t i t y  determines the ga in c o e f f i c i e n t of the
*

TlHg laser system. Additionally, one must measure discharge charac-

teristics such as the electric field—to—particle density ratio E/N and

the current density which determine the excimer excitation efficiency.

The various excitation cross sections and excited state lifetimes of which
*

determine T1Hg excimer populations are of critical importance for realis—
*

t ic laser k ine t ic  calculations, and for  assessing u l t i m a t e  ThUg laser

per formance .  Techni ques for  measuring temporal ly—resolved dens i t ies
* * *and l i f e t i m e s  of Th (7 s ) ,  TlHg and Hg

2 
spec ies are descr ibed in the

following paragraphs.

Figure 3.1 is a schematic diagram of the proposed spectroscopic

apparatus . The T1Hg discharge comprises a uv—preionized self—sustained

transverse discharge contained in a pressurized high temperature o’een .

The pressure in the oven enclosure varies according to the mercury

vapor press ure , which  in tu rn  is monitored by measur ing the d ischarge

tube temperature. The transmitted and fluorescence signals are detected

t h rough  e i the r  a monochromator  by a gated detector or an optical multi—

channel  analyzer  (OMA ) system. The processed signals are disp layed on

e i t h e r  an osci l loscope or a char t  recorder .

The f luorescence s tudies  wil l  be carried out to find the

optimum conditions for the Thug laser gain measurements. The dependence
*

of the thallium line intensities at 377.6 and 535 nm and the Hg.) band
L 

*
intensities peaked at 380 and 458 mm will be mon tored to describe Ti

* *and h g2 densities. In add ition , Thug emission peaked at 459 and 656 nm

will be measured as a function of mercury pressure , and the thall ium

vapor density will be studied independent ly. From these studies we

will obtain not only the relative temporally—resolved densities and

16
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* * *lifetimes of Ti (7S) ,  T hUg and Ug.) , species , but also will learn the
* * *energy transfer rates f rom Rg., states to t h e Ti (7S) and ThUg (B)

*
s t a t e s .  The TlHg e x c i t a t i o n  mechan i sm th roug h t he  energy t r a n s f e r  of

Hg
2
* excimcrs is signitican t , and the magnitude of this rate may well

determine the success or failure ot tile proposed TlhIg laser system.

Gain or/and absorption measurements of the Tihig system will

be performed with the same experimental setup shown in Figure 3.1. A

tunable dye laser that can be triggered by the discharge with a variable

delay will be employed as a probe source. The wavelength of the probe
*

will be tuned to ~e59 tim , which is the peak of the Thug (B) emission

band . The length of the active gain region will ~e of t he Y order  of 50

cm. The e f f e c ts  of beam steering and defocussing i - i used 13v the non-

uniformity of gas densities and shock wavu~- can be eliminated by using

a small probing beam diameter with a large - detect tug surface , and by

properly designing the optical system. From t u e  l aser  gain  measurements

we will be able to conclude both the feasihilit~ and t h e potential scal—

a b i l i ty  of the  ThUg exc imer laser system . I t  gain is  measured at 459 nm

in the  ThU g d i s c h a r g€  sy s t em , then  an a c t u a l  laser  t es t  u s ing  d i scharges

up to 100 cm in l eng th  and e x t e r n a l  r e f i-o ting m i r r r s  ~-. i h l  be a t t e m p t e d

V 
with th is  apparatus .

The measured discharge current and el e ctric field coupled with

theoretical expressions for the drift velocity of t u e  e l e c t r o n s  in t he

gas m i x t u r e  should  lead to a deduction of elc t ron densi t y and elec t ron

t e m p e r a t u r e .  Discharge  par ameter~ su c h :  as d ci. t ren d e n s i t y  and F /N  ir e

i m p o r t a n t  in d e t e r m i n i n g  the laser  k i n e t i c s  and e~ c i tat ion rites • Thus

measurement s of electrical current and vohtace ~- i l l  be performed to

obtain a better understanding o the di sotia rge rhar .tct t’r ist 1:5 .

‘ru e appa ra tus  f a b r i c a t e d  i -s suff i c i-n t l v ors it ile tha t it i s

c a p a b l e  of hand l i ng  almost any hot m e t a l  cxc imer  :~v~ t~~ up t c  t r.p:-:

ture- - of 1000°C and pressures of 10 atm. Thus it is rc~ ourienJed that

this experimental facilit y be em ployed to re—examine T1Xe and Tl l— tt g

~. ‘stems , and to exp lore new excimer molecules as potential laser candi—

415i t us .
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Figure  3.1. Spectroscopic appa ra tus  designed to measure  the  f l u o r e s c e n c e ,
ab sorp t ion and ga in f eatures of pulsed T1Hg discharges.
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