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Low Frequency Impedance and Anode Oscillation
in Fluorescent Lamp

Ryoichi MIURA

Abstract

On anode fall of d.c. operated fuorescent lamp, its current-voltage characteristic
and low frequency impedance were measured. The impedance was inductive, capacitive
or purely resistive according to working point on the characteristic curve. And the
working point was fixed by discharge conditions and anode construction, especially
anode effeciive area.

Discharge tube having anode of large effective area was stable for anode oscilla-
tion, and its impedance was able to be capacitive. But capacitive property of cathode-
anode impedance of discharge tube was due to the anode fall region, not due to the
positive column, this experimental verification removed theoretical difficulty on dynamic
character of positive column.

The other discrepancy between theory and experiment on positive column impedance
was pointed out by the fact that a.c. resistance was much larger than d.c. resistance
(3 times or more), and introduction of field dependence of plasma electron mobility to
theory were proposed by author.
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Fig. 1 universal bridge
used for impedance

measurement.
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Fig. 2 frequency characteristics of choke impedance (2H,1A)
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Table 1 impedances and admittances of

commercial fluorescent lamp

f measured R +jX ko), G-jB(u0)

ke R X(L) G B

2 1.07 1 1.15 (92 mH) 438 47
3 1.47 | 0.72 (38 » )| 605 272
4 1.5 0.5 (20 » )| 600 200
7 1.5 0.44 (10 » )| 615 130
) 1.5 0.88 (4 » )| 625 157
18 1.4 0 14 0

corrected
G/ — iB 4
G/ B
433 436
600 252
602 183
693 61
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Table 2 admittances of disc anode type discharge tube
(G, B (u1y): measured value. G,B" (u{3): corrected value]

! 98 mA | 121 mA 144 mA
& ¢l plelslel plelrelel B

1.6 151 442 145 396 133 | 559 | 132 | 513 | — — — -
2.0 284 807 | 279, 272 | 322 408 317 373 | 370 500 365 465
2.5 3567 | 185 | 352 | 169 | 435 264 | 430 | 228 | 506 302 500, 276
3.0 38 | 12| 880 | 132 | 474 | 188 | 469 178 | 560 | 244 | 555 | 224
3.5 400 109 395 931 b5 171 B1O0} 1656) 610 182 605 166
7.0 555 0 542 3] 570 0] 557 31 690 0| 61 3
10.0 | 526 | ~16| 501 T, 625 | —18 | 600 5| 714 -13 | 689 10
18.0 | 555 | —51 | 534 10| 645 | —BT | 624 4| 745 —-8L | T24 | -20

168 mA 197 mA ' 295 mA

 — e i

1.5| 44 910 88 84| 56 1360 50| 1314 | — |

2.0 455 | 636 450 601 | 515 820 | 510, 785 | 384 | 1460 879 | 1425
2.5| 617 295 | 608 369 | — @ — | — | — 950 | 925 | 945 | 900
3.0 675 274 670 254 | 890 | 470 | 885 | 450 | 1040 | 847 1035 | 827
8.5| 725 285 720 219 943 354 938 338|110 670 1125 | 654
7.0 | 830

|0 817 31052 0 1039 32000 0 1987 38
0.0 80| -19 845 4 1190 |- 25 | 1165  — 2 | 1960 | 01935 23

18.0 | 910 -93 889 | —31|1250 125 1229 64 | 1960 238 | 1989 |- 177
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Fig 3 frequency characteristics of cathode-anode impedance of disc anode type
discharge tube.
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Fig. 4 frequency characteristics of impedances between two
parallel anodes for some current distributions.
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Table 3 current distribution mA
between parallel anodes |  [—7 i ]W‘—"‘]
sorb {‘-—E’*w’w\{_":;’ by
RTINS N 4 I, Vis Vi iy 75
PES may | mby | (V) | (D L {“
5 43 57 ~7.8 66.6 60 £
& 46 54 | —6.8 | 66.5 4
3’ 50 50 ~5.1 66.2 40 -
2 56 44 —-2.1 66.0
v 60 40 —1.05| 65.4
0 63 37 0. 64.8 20
1 66 34 1.156] 63.2
2 70 30 4.5 | 60.3 0 L
3 2 .28 5.9 59.0 ~10 15 V.
4 76 24 7.4 57.5 Fig. 5 current-voltage characteristics of two

parallel anodes.
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Fig. 6 probe measurement
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Table 4 seperation of column impedances and
electrode fall impedances

; R+7X (o)

: R | X;% R | X | R X/ B | X
e ' | ; |

25 | 130 | 30 | 860 | —20 | 20 | —7 | 80 | 737

5.0 | 150 40 | & [— 90 % 280 -3 - -

10.0 | 160 | 55 | 740 | —140 | 245 | -45 | 870 | 50

18.0 | 180 | 65 | 635  —140 | 210 | —45 | 80 & 6
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