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Particle Densities in Lamp of Narrow Tube Used for Liquid Crystal Display Backlighting

Miki GOTO and Toshihiko ARAI

Abstract
A lamp of extremely narrow inner diameter (usually narrower than 6mm) has been recently developed for liquid
crystal display (LCD) backlighting and its importance is undoubtedly increasing.
In this work, the Hg6p3 Py, state densities, Hg" ion density, electric field strength and electron temperature on the
tube axis of Ar-Hg discharge lamp were measured under a varied Ar pressure.
Ar" ion and Ar," molecular ion in Ar discharge were detected with a quadrupole mass spectrometer as a function
of Ar pressure. The variations of the Hg6p’Po,, state densities and Hg" jon ground state density are similar with varied

Ar pressure. The formation of Hg" ion with variation of Ar pressure at bath temperature 60C is the dominant ionization

from the collision of the Hg6p’Py;, metastable state atoms.
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Fig.1
absorption measurement of Hg and Ar.

Energy levels and lines used for the

LR FWFsesRE  B-27 (2003)

CEITKDHEL 7z, BEEREIZUVOHY A RS
1 MENBEDORKNBBFESNZ60C (Hgk&T
#Kj26mTorr) —@E TITo/z. {HL. ArdERERET
BEAFEICBNTIZ0CTORENRE T >

efed, 0CTHiok. MEBERIZIOMA—F &L
i

2.2 ArAMAUBEINE

Fig 2IZAr A & > L Ary" 53 F 1 A > OEEH
EIZHWHREE OB ZRT, 4 74 A2
DT, IR, KEX, 7AXZ b, MEDZ
NENRZZNRAMO K BEZFH W=, ArH 2
EzEHAL, MEMERME (QMS) T
Art 1 F 2 (m/e=40) EArs™ 5 F1 4>
(m/e=80) ZWE L7z, MEEFHIZI0MA—F &
L7z,

2.3 TSIXRNSGA—SDHE
BREBERITO—T(FREEZHWVWATr—Hg
TIARHOEE EICh>7/- 2 D0 0— TR
DEBNAL VRO, BFHRERSY ) To—7
FEERWTHIE L7z, 2B EBEEIZ60C —FIT
L7z,

Anode Cathode
¥ Pu
Argas =53 ¢
[ :
valve . = Y valve\__
I.D.=4m ~
orifice

QMS

valve & pymp

|

Fig.2 Schematic diagram of experimental
arrangements for measurement of Ar ion and Ar,*
molecular ion detected by quadrupole mass

spectrometer.
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Fig.3 Hg6p'Py.. state densities and Hg' ion

density as a function of the Ar pressure.
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Fig.4 Ar 4s°P, state density and Ar (I )696. 5nm line

intensity as a function of the Ar pressure.
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Fig.5 Quadrupole mass spectrometer output current
of Ar* ion (m/e=40) and Ar," molecular ion (m/e=80)
as a function of the Ar pressure, on diameter size 100
1 m (open circles and triangles) and diameter size 80
1 m (closed circles and triangles) of orifices.
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Fig. 6 The electric field strength E divided by Ar
pressure P, and the electron temperature T as a

function of the Ar pressure. (solid lines: 10mA, dash
lines: SmA )
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