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Measurement of Tm I fluorescence spectra pumped by laser
in hollow cathode discharge lamp

ZHOU Zhiyao, ZHU Lizhou, JING Chunyan ,
ZHANG Shavfeng, LIN Fucheng

(Shanghai Insitute of Optics and Fine Mechanics, Academia Sinica, Shanghai 201800)

Abstract  The fluorescence spectra pumped by 567.584, 571.579, 576. 020,

576. 429,589. 563 and 597. 126 nm laser lines in hollow cathode discharge lamp (HCD)
was measured. About 74 fluorescence lines in the range of 371~ 684 nm were detected.

The corresponding level and intensity for every fluorescence line was listed. It is proved that

there are very stronge collision in Tm HCD.
Key words Tm hollow cathode discharge lamp, fluorescence spectra, collision
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Fig. 1 Experimental arrangement for measuring Tm
fluorescence spectra
[ — Ar™ lasery 2 — dye laser; 3 — wavelength
meter; 4—interferometer; 5—monochromator; 6
—look-in amplifier; 7 —HCD power supply; 8—
chopper; 9 — hollow ecathode discharge lamp; 11,
12—beam splitter
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Fig. 2 Typical fluorescence spectra of Tm
Ap =567, 584 nm, A, =576. 429 nm
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Table 1 Fluorescence wavelengths and correponding levels of Tml

Fluorescence Pumped wavelength (nm) (vacuum) Wavelength Transition level
wavelength (nm} A B C i D E (nm) {vacuum) | Low level {em 1) J Jy [ Up level (cm
371. 791 M W M W / 371. 8976 0 [ 3.5 26889, 13 \4 5
374. 406 M M M W / 374.5133 l 0 3.5 26701. 32 3.5
375. 181 M M M W / 375. 28738 l 0 3.5 26646. 21 14. 5
382. 639 M W W / / 382. 7472 0 \ 3.5 26126, 91 2.5
388. 735 M | M| M| M| w 3888149 | 0 35| 2517.20 |85
389. 662 W M M W / 389. 7721 - 0 { 3.5 25656. 02 ‘2.5
391. 648 M M M W / 391. 7585 ] 8771243 | 2.5 3429717  13.5
394. 927 w W W | / / 395, 0390 8771. 243 \ 2.5 34085. 20 2.5
409. 419 M M M | M / 409. 5337 ] 0 L 3.5 24418. 02 2.5
410. 584 s | s | s | s | w 110.6997 | 0 3.5 24348.69  |4.5
413. 833 W W M | W / 413.9498 | 8771, 243 2.5 32928. 76 1.5
418. 762 s s s | S / 118. 8796 ] 0 3.5 23873. 21 3.5
420. 373 s S S S / 420. 4915 0 3.5 23781. 70 4.5
422. 267 w M M W / 422, 3862 ‘ 8771. 243 l 2.5 32446. 26 3.5
427. 171 w o w M W / 427. 2911 8771.243 | 2.5 32174. 49 2.5
435. 093 s S S M / 436. 1153 0 t 3.5 22929. 72 2.5
438. 642 5 M S M / 438. 7663 0 3.5 22791. 81 3.5
439, 442 w W M / / 439, 5655 8771. 243 2.5 31520. 98 1.5
444, 274 W w w w / 444. 3980 16742, 24 3.5 39244. 59 1.5
445. 403 / / w | w / 445. 5289 16742.24 | 3.5 | 39187.47 3.5
453, 215 W w W / / 453, 3425 15587.81 | 5.5 t 37646. 19 6.5
454. 860 W W W / / 454. 9872 17343, 37 \ 3.5 39322, 02 |45
459. 902 M S S S / 460. 0306 0 l 3.5 21737. 69 4.5
461. 397 w W W / / 461. 5257 17752, 63 2.5 1 39419.90 1.5
162. 697 w W w / / 462. 8263 17613. 66 [ 4.5 t 39220, 04 4.5
464. 458 w W M W / 464. 5879 17752. 63 2.5 39277. 09 2.5
465. 509 M M M { ! 465. 6388 17613. 66 4.5 39089. 53 5.5
467. 531 S M S M / 467. 6629 15271. 00 7.5 36653. 93 7.5
468. 192 s s s / / 468, 3232 877. 243 2.5 30124. 02 3.5
468, 511 S M M / / 168. 6422 13119. 61 4.5 34457. 85 1.5
469. 111 M / S M / 469. 2426 8771. 243 2.5 30082. 18 2.5
470. 544 / / W / / 470. 6765 13119. 61 1.5 34365. 63 3.5
472. 426 s S S S / 472. 5585 0 3.5 21161. 40 2.5
473. 334 S 3 S S ! 473. 4661 0 3.5 21120, 84 3.5
475. 990 W w M W / 476. 1238 15271. 00 7.5 36273, 94 7.5
480. 748 M M M W / 480. 8821 16456. 91 8.5 37252. 03 8.5
482. 897 / W W / / 483. 0311 16456. 91 8.5 37159. 51 7.5
483. 575 M M | M W / 483.7101 13119. 61 4.5 33793. 15 5.5
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Fluorescence Pumped wavelength {nm) (vacuum)g Wavwvelength Transition level
wavelength (nm) A B I [ b E r (nm)} (vacuum) | Low level (cm—!) | J; Up level (em—1) | J,

492. 383 M W M/ / 492, 5199 18853. 82 55 30157. 57 6. 5
495. 718 w w w W / 495, 8581 18990. 41 5.5 39157. 57 6. 5
497. 126 W w w / / 497. 2646 19548. 83 2.5 39658: 85 2.5
497. 890 W w w / / 498. 0288 19548. 83 2.5 39628. 00 3.5
500. 102 W W W/ / 500. 2420 22742.78 6.5 42733. 10 7.5
506. 090 S S S { S / 506. 2310 0 3.5 19753. 83 3.5
506. 225 M w Mo/ / 506. 3665 0 a5 19748. 54 4.5
507. 242 M M M w / 507, 3837 19753. 83 3.5 39462. 78 35
507. 636 M w M [ / / 507. 7806 16742, 24 3.5 36435.78 3.5
508. 509 W w w o/ / a08. 651) 19753. 83 35 39413. 67 3. 0
510.753 M w M ! ! 510. 8956 19748. 54 4.5 39322. 02 4.5
al1l1. 387 S S S 5 S 511. 5395 0 35 19548. 83 2.5
518. 525 M / M w / 018, 6688 8771. 243 2.5 28051. 37 2.5
52]. 338 M M S M / 521. 4825 16456. 91 8.5 35633. 01 8.5
529. 432 W w w / ! 529. 5790 25689. 71 4.5 44582. 64 4.5
530. 021 M M M M / 530. 1675 15587. 81 5.5 34449. 77 6.5
530.712 S S S 5 | W 530. 8592 0 3.5 18837. 38 4.5
533. 890 W w w W J / 534, 0384 16957. 01 as 35682. 25 3.5
556. 600 M M / M 556. 7H46 13119. 61 4.5 31080. 85 5 b
9568, 137 w w w / J / 058. 2917 20406. 84 2.5 38318.62 1.5

63. 141 S s s s / 563. 2967 ] 3.5 17752. 63 2.5
564. 260 M M M M ! / 564, 4151 8771. 243 2.5 26488. 70 1.5
565. 830 M M / M K / 565. 9871 B771. 243 2.5 26439. 49 3.5
567. 584 S S S 5 / 567. 7412 0 3.5 17613. 66 4.5
568. 359 M M M W / 268. 5169 16456. 91 8.5 34046. 54 7.5
576. 429 5 5 5. 5 / 576. 5890 0 3.5 17343. 37 35
o89. 563 s S s S / 589. 7268 0 3.5 16957. 01 3.5
593. 170 M w W W / 593. 3343 15587, 81 5.5 32441. 7 4.5
393. 590 M W M M r / 593. 7545 15271, 00 7.5 32112.98 7.5
597. 126 S S s 5 V" 287. 2917 0 3.5 16742, 24 3.5
602, 544 M M M w |/ 6502.7103 17454, 82 6.5 340486. 54 7.5
613.153 M M M W M 613. 3229 16456. 91 8.5 32761. 54 8.5
617.529 S M M M / B17. 7003 13119. 61 4. 5 29308. 69 ld.S
646. 026 M M M M W 546, 2030 16742, 24 3.5 32217.19 4.5
660. 496 M M M M | W 660. 6770 17343. 37 3.5 32479.33 2.5
665. 772 w w w W / 665, 9540 17343, 37 3.5 32359. 37 3.5
677. 977 M M M M w 678. 1632 17613. 66 4.5 32359. 37 a5
6584, 426 M M M | M / 684. 6156 i 17752. 63 2.5 32359. 37 3.5

Note + 4 — A, =589. 7268; B — 4, =576.5891; ¢ — 4, =567.7412; 0 — 4, =5897.2817; B — A, =5§71. 7377
W —signal /noise<Z2 ; M — 2<CTsignal/noise<_10; S— 10=Csignal/noise; /— no signal can be detected
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