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Emission Light in Aluminum Wire Exploding Phenomenon
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We present the results of an experimental investigation of light emission in the exploding
wire of Al thin wires. We obtained the time-integral spectra, time-resolved spectra and the
conversion efficiency. The initial rise of the light emission in the exploding wire of Al thin
wires partly originated in continuous spectrum. After the first rise of light emission, the Al
ion’s emission spectra appeared before the neutral atom’s emmission spectra and AlO molecule
spectra were observed long time duration. A calorimeter for measuring the emission light
energy of the exploding wires has been made. It consists essentially of a thermal detector and
placed in the space between a spheroid converging mirror and one of the focuses on the axis
of rotation. The conversion efficiencies about 159% were obtained.
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Fig. 1 The circuit diagram.
QW : quartz window, W: an Al wire,
TB: trigger box, GS: gap switch, Ri:
8MQ, R2: 50KQ, C: 67.7nF, HV:
high voltage power supply, RP: oil
rotary pump.
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Fig. 2 Schematic diagram of the structure of
a dry calorimeter (a thermal sensor).
TC: thermocouple, QT : quartz tube,
TDE : thermal detective element,
PMMA : polymethylmethacrylate.

2mm DHIL, WMNEHCE — U EITEL. S
DA 2L F— AR ES 2 o ic, Fig. 2 1R
KBRS A hm ) x—2—EEAELIY.
CORERTFIE, EX 0.2mm, EX 70mm, EE
B8mm o=y LD (HE M=6.954g) 2 b
ZOWEEC, MO Y 22V 2 VEENE I A,
Mg & & Y — v (H3, EESEK) 484

U, fika %A R N—F TR L, BEDOPHL-

DEEEL, ChERDX I ICEECHLATE 2E5HA
THENIL, AORTR>TRELTWVS. O R4 A

0 *—Z—DIREEHS, Kk c=0.101cal/g-deg,
#5E MC=0.702cal/deg TH 5. Lichi-T, =D
BRI B At KR FRT 5 & doBINE i T
VE¥E-0M E i3

E=4.19MC4¢ (]J) (1)

TEDLTCENTES., ZDOFF4Ho ) x—2—%[q
KRR I0 B MC I AT, Kl %
HERER Y 7 THSRL, BSET FovF¥—2REL .
WEd, 7=y MR EETIDOE /L &,
iﬁfﬁﬁ%é%tmfnyyamﬁ%ﬁmwg§§ﬁ
E TR, REBEOIFME|AE LV 2 — & — i 508

oC M i
250 300 350 400
Wavelength (nm)
(a)

Jp% 12435 (19834E6 H)

SEB. REBHEORMBMEMELE s 5 7icE
&5 7ENMBELT, BXOBMIc BT 3 EEEEK
%,%@&%@ﬁ&kﬂdtmﬁﬁbﬂ)iibﬁ%%
TRV F—ERDA. BEER S BTV F I EE K
7o 7oL, ’ﬁ:t/zﬁ/ﬂ VEGEN O REIIE 40.7
uV/K @5°CHHT) & U7 RBEHESICEAIN B RS
ez Ao F—D P RMYL, BB % FHECROID

ﬁmbt%MEﬁﬁixmwﬁﬁﬁﬁﬁﬂ B L UElE
FE RIS 28 D B B A #i ki & b, #9 0.3~2.0 um
DR RMIICHIR I T 3.

4, EBBLUHR

4.1 BRTESZXRY ML

1%Dr 1 H#AEBCHERE 0 m OT V=Y Lg%
2 A4 > TKRL LA E X 37 7mm o §iICHINEE 20
kV %A, HISRESE SO & ¥ THNRBEHRBTIEL
7.
MRURFRFOEI 3 BT IS, 2h 2 ER TERRY
. HSMBHEHFTT7 1+ VA RicBEI Nz <7 bk
BLERR (D=0~3) L7cb D% Fig. 3 iTrd.
Fig. 3(a) TH: &N 3013 AT @ 256.8-257. 5nm
(3d2Ds3,2,5,2—3p?P%1,2), 265.2nm, 266.0nm (5s2S12—
3p?P%,2), 308.2nm, 309.3 nm (3d2Ds/2,s.2—3p2P%,2),
394. 4 nm, 396. 2 nm (4s2S1,2—3p?P%2) DIVTH!" D,
AlT DHREREE, Bx AL F—#AHE O HicEHE

RiRIC & 2 ORI AT BT &ETH B, CoL
LIZDNTIE, SRR R FPLOEREARTDS
BEEBREMA S, TOMOPHET VI =y ARFORE
BRI PNV E—li4 AT KBRS PLEED
T3,

‘I..v T .Iu - I
450 500 550
Wavelength (nm)

(b)

Fig. 3 The opticaldensitometer traces of the light emission spectra of exploding wire on

the Al wires.
Wires :

1% Si-Al, 30 um %2, Applyed voltage: 20kV.
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Fig. 4 The time resolved spectra in exploding
wire on Al wire.
T4 is the delay time, 0.5 gs/div, Wires:
1% Si-Al 25 um, Applyed voltage: 20
kV.

199 (55)

Continuous
spectrum AlO
(374nm) (450nm)
i
‘E
3
o
E
2
2
2
<
Al
(264nm)

Al

Time (0.5us/div)

Fig. 5 The emission light decay characteristics
in exploding wire on an Al wire.
The time scale is 0.5 us/div, Wires:
1% Si-Al 25 um, Applyed voltage: 20

kV.
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Fig. 6 The energy conversion efficiency from

the input electrical energy into the out
put emission light energy.
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