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Electric Properties of Mercury—free Xe EEFL
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Abstract

This paper had mentioned about CCP light source application for increasing the efficiency of Xe
lamp the mercury-free lamp. In order to increase the efficiency of Xe EEFL, we designed and
manufactured the lamp used by mixture gas of Xe, Ne and He. Also, we have analyzed the electrical
and optical properties with the firing voltage, sustain voltage, paschen’s curve, wall charge, and
capacitance. As a result, the firing voltage decreased by increasing the ration of mixture gas. and, It is
owing to include the gas with high ionization energy. The firing voltage decreased in condition
happening the penning effect, Because the ion of metastable state created from penning effect, Which
can encourage the ionization phenomena. Also, the wavelength of 467.12 is increase. because of the
energy transition in the wavelength of 147 nm. therefore, we can know about the affection of phosphor
with UV emission properties. Through an experiment, Xe 100 % and Xe 75 % confirmed same
spectrum properties by each mixture gas ratio. In the case of Xe 50 %, spectrum properties appeared
Xe discharge and Ne-He discharge. That analyzed an electrical and optical properties. Therefore,
confirmed that is excellent because properties of firing voltage, wall charge, capacitance in Xe 50 %,
Ne : He = 9 : 1. We offered parameter in inverter manufacture and lamp manufacture by electrical and
optical properties.
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Table 1. Discharge characteristic of the noble

gases.

Wavelength i .

Gas Excitation | Metastable| of resonance Io:;(z;g;m
energy[eVifenergyleV] line leV]

[nm]

He 21.21 19.80 58.4 2458
Ne 16.85 16.62 734 21.56
Ar 11.61 11.55 107.0 15.76
Kr 10.02 991 124.0 14.00
Xe 8.45 8.32 1470 12.13

¥ 2. AY Xe BAANNY FEH PA FA.
Table 2. The collisional and radiative processes
in the low pressure Xe discharge.
Collision Process

Process Reaction
Direct .
e e e+Xe—Xe +2e
Ionization
Ionization Stepwise e+Xe (CP)—Xe +2e
.. e+Xe CP2)—Xe +2e
Ionization ” N
e+Xe —Xe +2e
e+Xe—>Xe CP1)+e
. e+Xe—Xe (P2 +e
Excitation .-
e+Xe—Xe te
e+Xe—Xe" +e

Radiation Process

Process Reaction
Soont Xe"—Xe(*P1)+hv(828 nm)
ontaneous I
pontan Xe"—Xe(°P,)+hv(823 nm)
emission .3
Xe (°P1)—»Xe+hv(147 nm)
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Fig. 1. Diagram of external electrode fluorescent
lamp.
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a% 2. Xe EEFLY AJ3HE.
Fig. 2. The sample of Xe EEFL.
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Fig. 3. The measurement equipment and system
of Xe EEFL.
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Table 3. Properties of firing voltage in 0.5 Torr.
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Table 5. Properties of sustain voltage in 0.5 Torr.

Ne:He Xe Xe Xe Xe
30 % 50 % 75 % | 100 %
10:0 1.2 0.87 0.88 1.02
9:1 1.02 0.6 1.01
5:5 1.24 1.25 0.93 kvl
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i 4.1 Torroll A9 & AY EA.
Table 4. Properties of firing voltage in 1 Torr.

Ne:He Xe Xe Xe Xe
e 30% | 50 % | 75 % | 100 %
10:0 0.68 0.54 0.49 0.46
9:1 0.68 0.52 0.48
55 0.70 0.44 0.46 [kV]

k3 6. 1 Torrol A9 &% A EA,
Table 6. Properties of sustain voltage in 1 Torr.

Ne:He Xe Xe Xe Xe Ne:He Xe Xe Xe Xe
) 30 9% | 502% | 75 % | 100 % ) 30 % | 50 % | 75 % | 100 %
10:0 1.34 1 1.09 1.15 10:0 0.89 0.67 0.53 0.57
9:1 1.29 0.99 1.09 91 0.88 0.66 0.52
55 1.16 1.29 1.04 kvl 55 0.62 0.54 0.52 kv1
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Fig. 4. The firing voltage properties with gas
pressure(Xe 100 %).
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Fig. 5. The firing voltage properties with gas
pressure(Xe 75 %).
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Fig. 7. The firing voltage properties with gas
pressure(Xe 30 %).
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Table 7. Properties of brightness in 0.5 Torr.

Ne:He Xe Xe Xe Xe
' 30% | 509% | 75 % ] 100 %

100 | 7148 | 2140 | 9.05 702
91 6761 | 1604 | 925 2
55 31.9 .75 g ] V]

E 8. 1 TorrolMe) HE 54,
Table 8. Properties of brightness in 1 Torr.

Ne:He Xe Xe Xe Xe
: 30% | 50% | 5% | 100 %

00 | 3471 | 033 506 516
91 31.27 | 0.38 2.95 ;
55 24.2 5.00 216 ] led/m’)
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Table 9. Peak brightness.

Ne:H Xe Xe Xe Xe

ere | 309 | 509 | 75 % | 100 %
10:0 | 7460 28.6 175 18.00
9:1 7335 | 239 155 2
55 31.9 16.8 a7 ] led/m?

E: 10. Xe 7} 8] ZHAFA AR Aol
Table 10. Visible energy transition in Xe gas.

Wavelength (nm) | Energy transition
1 467.12 nm Cpg—'s5)
2 480.70 nm (Cps—'s4)
3 491.65 nm (“p1—>'ss)
4 688.22 nm Cds—"pe)
5 71196 nm (Cdr—7ps)
6 788.74 nm (“p1—>"s2)
7 796.73 nm Cpr—'s3)
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