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Stimulated radiation generated by two-step pump and collision
energy-transfer in ytterbium vapour

Chzn De, Dong Zhznghony, Wang Zugeng
(Department of Physics, East China Normal University, Shanghai)

Abstract: *A series of stimulated radiation signals covering from infrared to ultraviolet
ranges were gencrated when atomic ytterbinm was pumped to high lying singlet and triplet states
with two dye lasers exeited simultancously by n N laser using fwo-step pump.These stimulated
lines are from radiafive transitions between singlet states, triplet states and singlet-triplet states
respectively. The generation processes of these stimulated lines were disscussed in detail. Besi des,
the ratio of the absorption coefficients between singlet states and singlet-triplet states,and that of.
prohability of eollision energy~transfer were measured.

Key words: Yiterbium vapour, collision energy-transfer, stimulated radiation

il

—. 5l

A EX SRASH WA M= AT T ARGTR, EREETERETEBRER,
RieRMEEESR, MEZF, WELSEERELH LELTEES, BTHLERAET
EFRSHEAEENEY, BN RALSRNER, RRTFREWE IR
B —FhiR oK, X RBETPIRET R AT R MRER A RER, FUME— S B

WORGH #3: 1990 4 3 B 20 |,
"ERERB R,




258 RN S 19%

L oy 8

Qahuzac M E A RE@RIP B R T 4T 1~5um 3t 4 a0 5b 32 WO A%
£0~9, Klimkin ff 250804 %82 T i YbI, YDII RIHEH SN &% R 5 i &5
B A EBERFIATF G EXF)BAERT AR TFREESHHARETR, XRYEHAD
BHFRE Yb BF BERSKN WAL,

A3 fEE & No BOCER R BB & RO, S M PREARETES, KET
B R F RSB S OIT s, AIRUR S BB WA AT, AR 300 A 26 B WA R S AT L
BT NP AR IE, I B0 T J e 4 AR A Y DO R $ . R IRESE R B LB 2 1L,

SRR RE

WA 1R, ERR, -G AERN 2~3mI, BIREN 9ns iy N $OUEF RN R
WA YRt A, B FERL, KPRERBOE S EETREP (KK Toem, Mk
K0 22om EERE) BT 0. HAEFENEZFEBHFESHREPIMESEIIN LB
A (A 5 B3 0. 1nm), 37 1] PbS R 28 FOG s 5 B 4 IR B 2050 5y I
5%, ERFH S QULHE S dR AR ILE,

SR d, PBBO FoRHEOE G i 3 1< 398.8 nm) Y48 T WA RS (65°18) WA BISE — M
(6s6p*P), i Coumarin 540AT el G Bk 518.2nm) & DOM 3kl (i 2%
Ky 667.0nm 8¢ 677.0nm) X4 F K 57 M (6s6p" P) 58 £ 2 (687" D) 1k (6s7d°D) Fx K
(6s6d*D) =Y (6s6d°D) 5, LeW5E, BIFAVE 4T 5 9 M R M 20 8mrad, 5@ A 0% %
FRYEJE R CHR M R BUAE LA, 7 32O IR 3 R R 2% AR & B (E 4 B0 K
470°C 1 30wd

Fig. 1 Experimental set-up

1—N, laser; 2, 3—dye lasers; 4—beam gplitter; 5—lens; 6—heat—pipe oven; T—trigger;
8—monochromator; 9-—detector; L0—Boxecar; 11—chart recorder and oscilloscope; 13—filters
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Fig. 2 Level scheme of the generatidn of stimulated radiation through singlet-singlet-ginglet
states two-step excitation

Fig. 3 Level scheme of the generation of stimulated radiation through ginglet-singlet-triplet

states two—step excitalion
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Table.l The wavelengths, relative intensity and corresponding trasitions of the
stimulated emission signals measured in the experiment (pump wavelength for
the first step: 368.8nm; that for the second step: H18.25nm or £19.6 nm)

ionals Wavelengths EKelative Transition
BlEnag
& {pm) intengity levels
1 2.630 150 6sTa2D—>627plP
2 2.587 40 658 plP—6s6dtD
3 1.609 60 657 plP—>0sTels
4 1.825 100 657 pSP1~>B5T538;
5 0.7702 40 657598 ~>6561p3 P,
6 1.707 40 657 p8Py—65T7s%8)
7 1.685 a0 6sTdl D—2 {38422{';111‘1)
i 3 T HI
8 1.806 80 (J_ 2o, 2
5 7) 78 2/
2.308 20 L4 (44392cm 1) —>6s6d1D
2.926 20 ' 7T 3
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11 L o 200 41 (38422cm~1) ~> 67555
OE4
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13 1.479 400 655 Do—> 656 p? 13
14 0.3793 50 EsTdiD—6s6p7 Py
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Fig. 5 Levels concornig iie incasurcment

Fig. 4 Levels concerning the measurement of the ratio of Ky and K, the probabilitics

of the ratio of the absorption ecoefficients of BsTdAD—>4; and €sTd3)q— 4, collision
between Gsbp*P—6s7d'D and 6s6p’ P —>6s7d® Dy energy transier
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