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Database system of wavelength tables and its application to study

of the emission lines excited by glow discharge plasmas
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From coupling calculations among the excited energy levels of elements, a database of

the wavelength tables has been compiled.

It is absolutely advantageous that the

computer-aided database system can be constructed without inputting numerous data
comprising wavelength values and their upper/lower energy levels. A computer program
for searching emission lines has been also developed. The spectral interference of nickel
to the iron analytical lines emitted by a glow discharge plasma was examined using the

database system.
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Fig. 1 Flow chart of the computer program for
making the database of wavelength tables
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Fig. 2 Flow chart of the computer program to find
the emission lines under the various search condi-
tions
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(a) xookkokkokk File Name List skekklokdokokk
(Drive b:):EMISRAF-HAD
H-I HE-I HE-IT LI-I BE-I BE-II B-I B-11I
Cc-I C-1I N-I N-II 0-1 0-11 F-I F-11
NE-I NE-II NE-IIGR NA-I MG-1 MG-11 AL-T AL-II
SI-1 SI-II P-I pP-1I 5-1 3-11 AR-I AR-IGR
AR-TI AR-IIGR K-I CA-1 CA-I1I SC-1 SC-11 TI-1ICS
TI-IICS TI-III V-1 V-I1 CR-I CR-ICS CR-I1I CR-TICS
MN-I MN-TI FE-I FE-ICS FE-TII FE-IICS FE-IIJOH FE-III
CO-1I CO-11 NI-I NI-ICS NI-IT NI-IICS NI-TISH NI-III
CU-1 CU-I1 IN-1 IN-II GA-I GA-I1I GE-T GE-TI
AS-1 AS-I1 KR-1 KR-T1 RB-1I SR-I SR-11 Y-1
Y-II Y-II1 7R-1 ZR-11 IR-I11 NB-I NB-I1I MO-I
MO-11 PD-I PD-I11 AG-T AG-T1I CD-1 CD-11I IN-T
IN-TI SN-I SN-I1 SB-1 SB-11 XE-T RE-TI CS-1
BA-I BA-11 LA-I LA-I1 CE-I CE-I1 PR-I PR-TII
ND-I ND-II SM-1 SM-T1 EU-T EU-TI GD-I GD-II
TB-1 TB-11 DyY-I W-11 HO-I HO-11I ER-I ER-T1I
M-I T™-I1 YB-1 ¥B-1I LU-I LU-TI HF-I HF-IT
TA-I TA-11 W-I W-I1 PT-1 PT-1I AU-~T AU-T1
HG-T HG-I1I PB-I PB-11 BI-I BI-II
Foktookkkkckk File Name Registration solokkdokkdork
{ Maximum NO.=10 )
NO. 1 File Name : 7 CU-I
(b) $lokkkk Search Conditions Determination blolokok
————————————————————————————————————————— Files ———=—-—~-
Start Wavelength @ 328 (nm) e:AR-IGR.DAT
End Wavelength : 330 {(nm) e:AR-TIGR.DAT
_________________________________ e:CU-1.DAT
e:CU-II1.DAT
*oolololok Search Conditions for Each File seltolorok
*kk NO. 3 e:CU-I.DATHKTHkK
—————— File Information —--—---- Ytokk Upper Level Conditions dokkok
Data Total : 98 (@) No Restriction
LS-Coupling 46 (1) Single level
Start Sector : 723 (2) More Than
less than 4 (eV) : 2 (3) Less Than
less than 6 (eV) : & (4) Between
—————————————————————————————— Select Number : 7 0
(©) KCOMMAND*  ¥)Files, Flor,Black,P)rint,M)ark, Jlump, S)ave, LYoad, Eind
Arl 324.458 nm 15.6479(eV) [(5/212 11f ---- 11.8278(eV) [1/2]1 45k
Cul 324.556 nm 2.0636(eV) 4/D/3/2 4d --—- 5.2447(eNV) 4/F/3/2 4dpX
Arll 324.578 nm 26.7668(eV) /972 8f% —---— 22.9481(eV) 4/F/9/2 4d
Cul 324.580 nm 2.3242(e\V) 2/G/7/2 4d --—- 5.5056(eV) 4/D/5/2  4p
Cul 324.592 nm 9.2134¢eV) 4/D/5/2 6s -—--- 5.3949(eV) 4/D/7/2  4px
Cull 324.644 nm 18.8043(eV) 3/P/1 7d —-—— 14.9864(eV) 1/D/2 ApX
Cull 324.716 nm 18.8034(eV) 3/P/2 7d -—--— 14.9864(eV) 1/D/2 Apk
Cul 324.727 nm 9.5415(eV) 4/5/3/2 Ld -———- 5.7246(eV) 2/D/3/2 4pk
Cull 324.744 nm 18.3513(eV) 3/D/1 5f% ————  14.5346(eV) 1/P/1 ad
Arll 324.749 nm 25. 4482 (V) /3/2 5fk ————  21.6235(eV) 2/P/3/2 3d
Cul 324.753 nm 3.8166(eV) 2/P/3/2 4pk ---- 0.0000(eV) 2/5/1/2 4s
Cul 324.831 nm 3.5403(eV) 2/D/5/2 5d --—- 5.7246(eV) 2/D/3/2 4pk
Arll 324.893 nm 25.4385(eV) /172 5Fk —--- 21.6235(eV) 2/P/3/2 3d
Cul 324.961 nm 9.3197¢(eV) 2/D/5/2 65 -——- 5.5056(eV) 4/D/5/2 4dpk
Arll 324.981 nm 23.1188(eV) 4/P/3/2 4d ---- 19.3049(eV) 4/P/1/2 4dpx
Cull 325.046 nm 18.3477(eV) 1/D/2 5f% ---- 14.5345(eV) 1/P/1 4d
Cull 325.194 nm 18.8843(eV) 3/P/1 7d  —---- 14.9918(eV) 3/P/1 5px
Cull 325.135 nm 18.1146(eV) 3/G/4 b5g ---- 14.3025(eV) 3/G/4 4pXk
Cull 325.135 nm 18.1146(eV) 3/G/5 5g -—-—- 14.3025(eV) 3/G/4 Apxk
Cull 325.176 nm 18.8034(eV) 3/P/2 7d  ---- 14.9918(eV) 3/P/1 5pk
157/368 320.08 —- 330.00 nm (Air/0.00)

Fig. 3 Hard copies of the computer display on running the search program: selection of the elements (a),
input of the conditions regarding the excitation energy (b), and the table of resultant emission lines (c)
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Table 1 Database survey of iron and nickel emission lines neighboring the Fel 344.060 nm

Wavelength/nm Upper level/eV Lower level/eV
Fel 343.762 6.0382 Gy 4p" — 2.4326 *H, 458
Fel 343.794 6.8723 3Gs 4p® — 3.2670 *H; 458
Fel 343.810 6.3326 Dy 5p" — 2.7275 Gy 4s®
Fell 343.823 13.0436 ®Gass 5d® — 9.4387 2Py 4p"
Fell 343.871 9.8299 5Py 4p* — 6.2255 “Poys 4s*
Fell 343.878 10.7222 *F344 4p" — 7.1179 *Posg 4s®
Nill 343.892 15.1087 Gy 4p" — 11.5045 Fay4 4s®
Fel 343.903 6.3316 *Hs 4p" — 2.7275 Gy 4s®
Nil 343.982 7.3429 °F, 4d* — 3.7397 °Fy 4p"
Fel 343.996 6.6415 °P, 4d8 — 3.0384 Py 4p"
Nill 344.021 12.3261 Fgu4 4p* — 8.7233 2Gays 48
Fell 344.025 8.3407 Dy 4p" — 4.7379 D1y 4s%
Fel 344.030 6.4607 °P, 5p* — 2.8580 Py 4s®
Fel 344.048 6.9990 4 5d8 — 3.3964 °Fs 4p"
Fell 344.055 10.1217 Faus 48 — 6.5192 8Py 4p"
Fel 344.060 3.6024 °Ps 4p® — 0.0000 Dy 4"
Fel 344.074 6.3608 5Fy 4p® — 2.7585 Gs 458
Fell 344.086 10.7303 Fyus 4p" — 7.1281 Py 458
Fell 344.098 12.7018 Dy 4p" — 9.0998 “Faue 458
Fel 344.098 3.6536 P, 4p" — 0.0516 Dy 4s%
Fell 344.127 10.7298 Dy 4p" — 7.1281 Py 4s®
Fell 344.141 12.3452 “Fass 558 — 8.7436 Gy 4p"
Nil 344.142 7.2567 ’Gs 4d® — 3.6551 5Fy 4p"
Fell 344.161 12.6087 *Daysg 68 — 9.0073 *Fag 4p"
Fell 344.175 12.6087 Dy 6% — 9.0075 *Dsyg 4p*
Fell 344.190 9.1117 *Fay 48 — 5.5106 “Dayys 4p"
Nil 344.203 7.0204 *He 4d8 — 3.4195 °Gs 4p"
Fell 344.222 7.5680 “Gayg 4p" — 3.9673 F3u4 3d®
Fel 344.236 5.8792 'D, 4p" — 2.2786 Py 4%
Nill 344.252 14.7929 *Faus 6% — 11.1925 Gy 4p*

7 N VB OEIERESR LTS, NIl 343.982, Nill | f\
344.021, Nil 344.142, Nil 344.203 nm E DR HE
TR RN B B A5, BDSHFRD 513 0.05nm L E
HMNTVEIDANTHBREILAEZVEEZ NS,
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BFEEICH 5 = v 7 VAR DN S O D TR
ZNR/UTERRLTVS. KA sBELLZ LD I#HD I M
SHROBRMEICE =y 7 VORI EL, 7= .
N=2BRPED LD THEEERLTND. D % 20 S W)

. T A s,

BEARE T Id NIl 344.021 & Nil 344.203 nm® 6 344.00 ‘ 344.10
MRWIZEN B, X, Table 1 RITREIN TV BHED A4
I UBIBENSELNIVRBHART P LEUTIRR
NTWVEZVWEEZHNS,

+
T

(VAN (@

Emission intensity/arb. unit

Wavelength/nm

Fig. 4 Spectral scans of iron (a) and nickel (b)
emitted by the glow discharge plasma source

Discharge voltage: 500 V; Plasma gas: Ar 5.2X 10
T = R= 2RI BN TIET — I ATMEENSH T & Pa
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