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Fig. 1 Single-photon counting system for the measurement of spectra of some gases excited by a-

particles emitted from **Pu.
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W B N 160~650 nm. 325, RFEANEITE K 25~ 30 photon/min. Z*Pu (fJJF 58 4 13. 6
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Fig. 2 The spectrum of argon excited by a-particles. The radioactive intensity of
238py is 13. 6 mci, the energy of a-particle is about 5. 5 MeV, the counting time is
60 second for each wavelength, and the pressure of argon is 48388 Pa
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Fig. 3 The variation of the intensity with

the pressure of Ar
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Table 1 The spectral lines of argon excited by o-particles

ele- obs. relative calcu.
No. transition ref. [4] ref. [117] |ref.[12]| ref. [13]
ments (nm) intensity (nm)
1 [Ar1 | 313.8 276 1d2Py; — 492D 313. 84 313.763 313. 902
2 |Arl | 336.9 816 Af[37% — 32203 | 337.16 337. 093 337. 097
3 |Arr | 338.9 236 442Py; —» Ap2SY 338. 94 338. 853 338. 854
A [Acn | 351.0° 440 43P — 45389 351.21 | 350.933-351. 418 351,11
5 |Arl | 354.7 117 Ad' %Gy — 4p °FY | 354. 68 354. 584 354. 584
Ad' Py — 4p'DY 357.76 | 346.634-358. 845 o 357. 76
6 |Arr | 357.6" 751 357. 662
: 5d'Fy — 4’ DY 357. 67 367. 69 357. 69
7 [Ar1 | 380.3 44 Ad' 2Dy, — 47 D% | 380.42 380. 317 380. 319
8 |Ar1 | 392.8 178 17'5% — 45'Pys 392. 97 392. 863 392. 862
9 | ArT | 405.6 301 5¢ [34] — 4s[35]0 | 405.56 405. 453 405. 453 ) -
10 |[Ar1 | 407.3 403 55725y — 5p°P% | 407. 19 407. 079 407. 201
N | Art | 4132 AT A7 2Py > A5 2Dy, | 413.28 113.173 413.173
12 [Ar1 | 415.9 324 5p[%): = 4s( 3418 | 115.97 A15. 859 415. 859
13 | Ar 1 419.9 318 5p[14Jo = 4s[34]0 | 419.95 419. 832 419. 832
14 | Art | 427.8 905 1y 2Py, — 45 Dy | 427. 87 427. 752 427. 755
15 | Art | 434.8 649 1908 — 45'Px 434.92 | 117.837-443.019 | 434.811 | 434.8
16 | Art | 437.9 746 552Py; —» 4p?8% 438. 11 437. 988 437. 974
17 [ArI | 454.5° 1659 ApTPY — 4s?Py 154.63 |  454.505 454. 508 454. 50
18 | ArI | 457.9° 1640 4p28% — 457Py; 458. 06 457. 935 457. 939 457. 94
19 |ArI | 459.0 1582 A7 2FY —~ 45 Dy, | 459. LI 458. 990 458. 993
20 | Ar I | 460.9° 1674 Ay FY —= 45 1D, | 461.08 | 463.723-458.990 | 460.960 | 461.0 | 460.96
21 | Ar 1 | 465.8° 1744 472PY — 45°Py; 165.92 | 454.5-488.903 | 465.794 465. 79
22 | Ar I | 472.8° 1907 472D% — 452, 472. 81 472. 686 472. 691 472.69
23 | Arl | 473.6 1753 4p'PY, — As'Py 173.72 473.591 473. 593
24 | Ar1 | 476.5° 2060 4°PY, — 45°Py 476.61 476. 49 476. 489 | 476.5 | 475.49
25 |Ar 1 | 487.9° 1771 Ap?DY, — 4sPy A88. 12 | 472.656-496.507 | 487.990 | 488.0 | 487.99
26 | Arl | 562.4 245 SPADY —» 34" 2D% | 562.72 562. 568 562.378 | |
ATl AP?8Y, — 3dFy | 564. 39
27 564. 2 321 _ 593. 911 564. 134 564. 24
Arl 9s[ 3900 > 4p[}410 | 564.06 | S IR SO
28 | Arl 565.9 276 a8 =~ 4y (3 566. 36 566. 200 565. 913
29 Arl 614.0 2484 4d2F3 —= Ap 2FY; 614. 03 613, 866(7)

notes; The counting time is 60 second for each wavelength; “ » ™ laser lines by electran impact excitation; [a] see ref. [5] [b] see ref. [6]
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The excited state spectra of argon by alpha-particle impact excitation
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Abstract

The spectra of argon excited by alpha-particies with about 5. 5 MeV emitted from
23Py have been measuted by using a home made single-photon counting system consisting
of a monochrometer , photomultiplier tube (PMT) and single channel ect. . Twenty-nine
spectral lines between 300 ~ 600 nm are successfully identified. The variation of the
intensity of some lines with argon pressure is given. The lines of 472. 8 nm, 487.9 nm
ect. would be possible nuclear pumped laser lines in consideration of a simplified
population analysis.

Key words nuclear pump, argon spectra, laser lines.





