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Fig. 2 Superimposition of five voltage waveforms (@) and five current waveforms (b)
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Fig. 3 Resonance cavity and detecting system

1177

I: film: 2: grating: 3: slit: 4 transmission window: 5:
output mirror; 6: anode film; 7: rear mirror; 8 VUV
nner

I'I]!Hlﬂ!'l]rﬂ!]'l{"l er. 9: ril] i{‘lllillg covers IU:

pipe: 11: outer pipe: 12: cathode



544 i (] o G 27 4

w00 T, HBeE PO I IS 5 B 5 itk B A
BT BB, WP S 7. AT LU 51, 76 240 nm

2 UG5 260 nm B, IS S BER (9 9638 12 Ho A I %
% 200r ISR G0 1) AT BN . €F 240 nm, 1:/1) =~ 2. {E 260
£ nm, To/11 = 2.69. A% SCHR 6] 7 2 sl i /M5 5 4
o 5 2 B B B B, 7E 260 nm, go = 0.47 cm™ ',
o 700 7o o a0 8= 14 FIBE T A JSORE ) A e s 4 O i 8, e 13
Wavelength/nm PR P 6 s . #E 260 nm Ab, iELLE L) 49% .

N 2 FUMBEA T IEAT 40 MBI T BT 4% B i

4 A TS ORI 0K gy 7 (o pror T F, 16 260 nm 44— B LA
Fig-4 Fluorescence observed when any e oos o S s 310 T B0, 24T 148 5 B4 ) I

resonator mireor s not placed iy o) Y T 7 (B) TR, AT B, MESE

BRI 5 A R T A5 B LWy 15. 8, 8378 ik A

T 2 56 L o X UL FEAR ST 260 nm 40 5T WP A7 76 2 RL 1 B e J0R 1 52 S o, B
0 B AL RN . FRATTIA A, Y e AR AE TS 1 mm 2B E] 2 mm W, £F 260 nm
A VAR 3 A 2 3 452 49 MR, 7 42 T S P M o 755 5% S50 o I S A IR IR
SKULWY, ISR IS, LRI 25 A A A AR AT R . 1T S0 46 PR BRL 2, SEOSCSR S BT

resonance cavily 10 shots)

2500 100
Sor
2000 r 80‘
] 70}
: 1500 60k
> R 50F
G 1000} ~
g 40t
]
™ s00f 30
20r
0 N [
180 200 220 240 260 280 ‘g |
Wavelength/nm 200 220 240 260 280 300
Wavelength/nm
Bl5 (a) ASInder b 8RB BE I BT W %381 (1)
il (20 4y s (b) FUMG BCBER BT GEE] D 3 ( 20 H8) P 6 i B8 A 1 4 i 2k
Fig. 5 (a) Spectra observed when hoth output mirror and Fig. 6 Transmission curve of the output mirror

rear mirror are not placed in the resonance cavity
(20 shots): (b) Spectra observed when only a rear

mirror is placed in the resonance cavity (20 shots)

4 W

2 = IR R B A UMFAE A T8 . 1980 4, G. Klein 557 $E H 28 = 147 SRR T
Ars T (CCZh) BB, MR — B, AcE T (P20 B AME AR A SR S LR 4 B <R 183 nm
1240 nm %X . 1988 4, H. Langhoff' "4l W. R. Wadt 1] ab initio W55 E T G.



6 1 SR T A BOSE R 260 nm GG KOG A7 T RN ) Sl B 0 5 545

400
320f Ar clusters
. a
= zaof &
. =
= H
= =
£ 160} 5 E
] -
8o} a
a N
4] o i e ELRT LT
Wavelength/ nm Wavelength/nm
<17 () S b BE I T 740 2 ) e il (40 J) 5 Bl 8 Ar(2p) MR Ar J5 TR PEEHE
(b) (I E bt BEAN S BBt B P 493 21 1) 6 1% ( 40 HY) Fig. 8 Fluorescence of Ar(2p) —excited
Fig. 7 {a) The spectra observed when only an output argon clusters'""

mirror is placed in the resonance cavity (40 shots):
(b) The spectra ohserved when both output mirror

and rear mirror are placed in the resonance cavity

(40 shots)
Klein (00, #0785 =i T Ay MRS WS i 2 Av™ Ar—Ar" Ar" + hy
HWIT 45 3 . fH S C. Cachoncinille! "™ %516 ab initio THELR W, Av3 ™ A" 25T
=i RS L . AT AT 25 H =R AT REME . 1994 5 E. Robert
AEUOVE TS = T REORYE T 2 M RT L B 2 S AR A AR, (R A X AR A BT i FE 2
5 T IFAREFEAGE, R E TS #0258 = iw S o fE W 4R 2 11
SCEhA, LT e AR F) 185 nm A1 240 nm P X, AR DR 260 nm P0G X .
{H&, E. Ruhl 2" AE Ar(2p) BRI Ar BTG F, WEE R T 5% 260 nm il X
() Ar IS =34y, W 8 Bz e Bt 260 nm HCails X — N HHAL 35 X o LR AE AR SIE5G A
(LA 98 63 o, 76 260 nm PR T I A H 21 W 5 iR WA, {H BT A8 %2 21 1) 5¢ Y6 1% sk b A
A 260 nm M. HAGE S AR HE I &4F T, 260 nm M YGamEL 240 nm IR
Je 912 o N _FE G BUBE, 240 nm 5 260 nm AR AR N, 300 s AL A, 15 260
nm % KA G S . N EAE 260 nm BUTIE LT AE 240 nm BT i S AT, TE R PR
W5, AT LLKE 260 nm PRSI 2 B9 H oK. b TR I s AR 3k R R 1RO Il RO, (4 AE 240
nm A& 4 SZ B0, 1fT4E 260 nm AEFE B AF RN . B, Ruhl 25 M SE 56 1) # BEK X —
i XARRE ) Aryt BRIEMEE S o XT 260 nm HP00 il X1 de U, B4 A D0 2548, 167 288
NSRS B EE DAY .
TEHFHRANZE T, At BRI ATERL T Ar™ SR Ar I8 = ARRER I 7 0%
Ar* 4+ 2Ar AR + Ar
FCHREHN 1.5X 107 em®/s "™ B — i, B AR o Ard R IRk 111
VR R AR . I, AR 5 A B R A A T G K R
Ar: + e Art+ Ar

HOEEFE N 2.6X10 "em’/s (To= 1.5V LRI, b THR A3 0k FHOS S, Be®E
A/ PRI ah %, (R SR A 0 R R 5 R o 1 3 FH A HE 41 ) T Rk



546 rh ] W b 27 4

BT DU s R SR 20 MA REZR) , (H B TERT AN S AR, AR TR B T HE ST
il B o AR A8 el e 1 R AR, BR T RAT R X R A Ah, R BERTHY R AL RN
TRz, X AE AT LS ILPGE | s AR BB A ihE o IX 2 92 260 nm Ll O
Jl 20 ) T B A

8 O30 — 2 4 B T 0 LA 5 L 0 55 B 0 PR F X, Bk 1

JeH s 1 s S i

6

& £ x M

H. Langhoff. The origin of the third continua emitted by excited rare gases. Opt. Commun.. 1988, 68
(1):31~ 34

Wang Qi. Liu Xuelong, Men Zhuowu et al.. Observation of laser oscillation in ionic excimer (A Pt
Ar)™ pumped by relativistic electron bean ( RBE) . Conference Edition (Cat. No.94CH3463-7), CLEO’
94. Smmaries of Papers Presented al the Conference on Laser and Eleetro-Opties. Vol. 8. 1994,
T echnical Digest Series, Washington, DC, USA: Opt. Soc. America, 1994. 346

Gao Shachong, Zhao Yongpeng, Wang Zhenxuet al.. The measurement about stability of electron beam
device. High Power and Particle Beams ( 58806 5B 9), 1997, 9(4): 596~ 598 (in Chinese)

Zhao Yongpeng. Wang Zhenxu, Gao Shaohong et al.. The relative calibration for Shanghai SFW film.
High Power and Particle Beams ( MG SR H), 1997, 9(4): 627~ 630 (in Chinese)

G. Klein, M. J. Carvalho. Argon luminescence bands between 160 and 290 nm. J. Phys. B: At. Mol.
Phys., 1981, 14: 1283~ 1290

Zhao Yongpeng. Wang Qi, Gao Shaohong et al.. The measurement and calculation about the small
signal gain coefficients of the third continuum of argon. SPIE, 1998, 3549:221~ 224

C. Cachoncinlle, J. M. Pouvesle, G. Durand et al.. Theoretical study of the Rydberg excited electronie
states of Arz. J. Chem. Phys., 1992, 96(8): 6093~ 6103

C. Cachoncinlle, J. M. Pouvesle, G. Durand et al.. Theoretical study of the electronic structure of
Ar3* . J. Chem. Phys., 1992, 96(8): 6085~ 6092

D. L. Turner, D. C. Conway. Study of the 2Ar+ Ar2 = Ar+ Ari reaction. J. Chem. Phys., 1979, 71
(4): 1899~ 1901

E. Robert, A. Khacef, C. Cachoncinlle et al.. Time-resolved spectroscopy of high pressure rare gases
excited by an energetic flash X-ray source. Opt. Commun., 1995, 117(1,2): 179~ 188

E. Rthl, C. Heinzel. H. W. Jochims. Fluorescence of Ar(2p)—excited argon clusters. Chem. Phys.
Letr., 1993, 211(4,5):403~ 409

M. Schumann, H. Langhoff. Kinetic studies of ionic excimers. J. Chem. Phys.. 1994, 101( 6) : 4769~
4777

Experimental Observation of the Optical Resonator Effect around 260 nm
Central Spectral Region in the Third Continuum of Argon

Gao Shaohong Zhao Yongpeng Liu Jincheng Wang Q1

(National Key Laboratory of Tunable Laser Technology, H arbin Institute of Technology, H arbin 150001)

Abstract Optical resonator effect is observed around 260 nm central spectral region using high
current relativistic electron beam to pump pure argon transversely. and it is indicated that electron
beam pumping with both steep rise time and high current relativistic electron beam is an important
condition for realization of optical resonator effect around this central spectral region.

Key words ionic excimer. the third continua in rare gases. optical resonator effect. high current

relativistic electron beam, steep rise time





