






EXPERIMENTAL CONCEPT

o PRODUCE F ATOMS BY FLASH PHOTOLYSIS IN

PRESENCE OF Xe

e.g. F2 + hV-.2F

e WAIT FOR RECOMBINATION INTO GROUND

ELECTRONIC STATE

Xe + F +(M)-X F(B-) + (l)

(DELAY TIME MUST BE LESS THAN TIME FOR

F-ATOM RECOMBINATION OR LOSS BY DIFFUSION)

EXCITE XeF(X ) BY XeF LASER ON B-X TRANSITION

XeFv,, (XI) + hv-XeF(B )2 2

o MONITOR FLUORESCENCE DECAY--COMPETITION OF
RADIATIVE DECAY AND COLLISIONAL QUENCHING

* XeF (B)-XeF(Xb) + hV

XeF (B)+ M'-'XeF(X) + M

* *



SCHEMATIC DIAGRAM FOR THE OPTICAL SETUP FOR THE

LASER I NDUCED FLUORESCENCE EXPERI MENT

XeF LASER GRATING

f 3 cLENS LA

f 10 cm LENS

PHOTOMULTIPLIER
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353 NM FLUORESCENCE FROM

125 TORR He + 10 TORR Xe + 0.7 TORR UF6
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XEF(B'2) FLUORESCENT LIFETIME MEASUREMENTS

~=18.7 ±1.4 NSEC
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XeF(B') QUENCHING BY F2 2

250 TORR He + 10 TORR Xe + 0.3 TORR UF6
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SUMMARY OF XeF(B ) RADIATIVE LIFETIME

AND QUENCHING DATA

* XeF(B ) = 18.7 ± 1.4 NSEC

* XeF(B ) TWO BODY QUENCHING RATE CONSTANTS

MOLECULE k (CM3 MOLECULE 1 SEC PRESSURE RANGE(TORR)

He 2 x 10-12 75 - 750

Ne <1.4 x 10-13 75 - 750

Xe 6 x 101 1  5- 80

F2  1.2 x 10-1o 0,5 - 24

NF/ X 10-  15 - 500
P---M --- 1-BI -0-T-------
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XeF POTENTIAL ENERGY CURVES
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-COPARISON OF XeF FLUORESCENCE AT '460 AND 353 NM

(A) 353 rn 

(B) '460 nit,

1.5 atin He +10 TORP Xe + 0.7 TORP !1IF6



EFFECT OF Ar CONCENTRATION ON
460 nm FLUORESCENCE

(A) 250 TORR Ar + 10 TORR Xe + 0,7 T0RR UF6

(B) 625 TORR Ar + 10 TORR Xe + 0.7 [ORPR LIF6

I.



DATA INTERPRETATION

1 1XeF(B ) + M -XeF(X ) + M (1)

XeF(B) ZB XeF(X) + hZ) (353 NM) (2)

XeF(Ci) + M-XeF(A- (3)

XeF(C ) -c XeF(A,-1) + hu (460 NM) (4)

ke
XeF(Bb) + M ekXe F (c + (5)

PROCESSES (1 - 5)-- DOUBLE EXPONENTIAL DECAY

WITH TIME CONSTANTS
,\,,A2('1, k3  ?-C ke  ke

1'1 3,' ' e' e'

IN LIMIT k

(1,2) ---SIMPLE EXPONENTIAL DECAY FOR 353 NM

WITH A1 = -B +  k

(3A) -- SIMPLE EXPONENTIAL DECAY FOR 460 NM

WITH A2 = 2C k3 0

IN LIMIT ke---.- cc

BOTH STATES DECAY WITH SAME TIME CONSTANT
A 2 (?B ,I ?C ke , ki )



LASER IMPLICATIONS

* SATURATION FLUX ps - + : kq, Q,)- . e. IB i

FOR Ar + 1% Xe + 0.3% F2 MIXTURES

S = 150 kW/cm 2 AT I ATM

S2

os = 230 kW/cm 2 AT 2 ATM

0 CO.MPARISION OF OPTICAL EMISSION PROPERTIES
AT 35/NM AND 460 NM

WAVELENGTH (NM) 351 460

LIFETIME (NSEC) 18.7 113*

BANDWIDTH (NM) 2 47*

CROSS SECTION(cM )Ix10 -16 -7- .//-,

FROM THEORETICAL CALCULATIONS BY T.H. DUNNING,
JR. AND P.J. HAY.

* FOR EFFICIENT 460 NM LASER, MUST FIND MOLECULE

M SUCH THAT k

XeF(B1) + M XeF(C2) + M
2 2

WITH k j'j] + k' Q



EFFECT OF XENON CONCENTRATION ON

~46O nm FLUORESCENCE

N

~~'~ r-~-~

(A) 250 TORR He +29 TORR Xe +0.7 TORR UF6

(B) 250 TORR He +30 TORR Xe +0.7 [ORR UF6



CONCLUSIONS

(1) Ne IS PREFERABLE TO Ar AS DILUENT

- SMALLER QUENCHING CROSS SECTION

- NO INTRINSIC ABSORPTION (NRL DATA)

(2) STATE IDENTIFIED LIFETIME MEASUREMENT

18 nsec FOR B STATE

(3) REQUIREMENTS FOR POTENTIAL VISIBLE XeF LASER

AT 460 nm

- RADIATIVE LIFETIME MEASUREMENT

- IDENTIFICATION OF EFFECTIVE COLLISION

PARTNER TO POPULATE C STATE
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EXPERIMENTAL LAYOUT FOR KrF AND XeF

THRESHOLD PUMPING MEASUREMENTS

e-BEAM

• DISCHARGE

PF



THRESHOLD POWER DENSITY MEASUREMENTS IN
E-BEAM' SUSTAINED DISCHARGES

o Ref. 3, R = 0.70, f =0.2

v Ref. 6, R = 0. 97, f =0.5
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