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Abstract The transverse modes of a high power transverse-flow CQO, laser are on-line measured by using a laser
beam analyzer. The temporal evolution of the transverse modes is observed also. The output beams are characterized
with “double mode”, i. e., two higher-order modes spacing 8 mm between the mode centers, and overlapping
unsymmetrical configurations. There is evidence to show that such “double mode” arises from a misaligned axes of
the resonator consisting of two tandem resonators, and a distorted cathode-copper tube. The transverse mode are
more degenerated into complicated shapes as the lasing operating duration increases. An initial investigation shows

that the temporal evolution of the modes depends on the gaseous component varying in the resonator during the

lasing operation.
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two tandem resonators. (a) section; (b) planform
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Fig. 4 Temporal evolution of the lasing transverse modes
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Fig. 5 Temporal evolution of the laser-spot sizes

(Diameter) B 3H3AE A~ (O3 BITE = Ay J5 1) B
DG TE BE T WL 5 AT LU GBI RT Bl
i) A2 Al B 2 iR, Horb o il 58 R
8.214 mm¥g & 9. 015 mm, y il % B 9. 293 mmY
9. 945 mm . IGHE 53 3 9. 700 FIT. 0%, HEA L BE
PIERA 2B 7 e, BB RSFAE0. 5~1.5 h
I [B] B A F B RG AE » BI1. 5 ik S8R A 5 K i 2 ) 3
I AES WAk S A T — AR Z 5 HE R
3.3 AHREMHENEEARNE

G TRERR A T A 2 S RO D' TR B ) — A
FE bR B 3 G R (A A b oD 2 | PO AL
FRBR T i 22 2 A2 Y A HE i 22 55 2 RORSRIE . I8 (E
A7 B B s o i 22 T A BRSO O Ry AR E
XF T CO, BOLRY i ROk B2 SO R, ik, B
J5 T PR S RAEDCBERR E MR SR bR . FRATHEG s
PO BE I S48 B Y 100 A~ 22 47 IO BEAS L S8 116 Bt

240
210+ o SDy
\
—— _ o
180 F
g
<150+ NR
)]
7 A/\A N
120 £
30F SD x
./I\-/.\.
0 1 1 1 1 1
0 1 2 3 4 5

Pl 6 S BRE RUT A 74 i 22 Bl P 1] £ 28

Fig. 6 Temporal evolution of the laser-spots sizes’ SD



552 i

i it 35 &

HO L (o Bl y Bl AR AR F P42 DA BT B Fr 1
i 2% (standard deviation, SD) ., B AR & 14 B it (8]
AL 6 s

4 SrfrAnTtie

H T AL 22 ] 14 A B3 4 LA BORE - TG R DU ) 44
BN T 2 MBSl ,GFT-IVB A & o Z i CO,
WO AR E MR . A6 IR BB e IR b L 3
JEHS NG 1 35 45 T ORI 0 AR IR L X B N AF
TE—NRERDEER . T RER RS SN
B B IR I PR G B B o R Ty
R 5 ot

%‘(Z—) = p[B(nz — z—?nl )*c'(l 1RC +€>]+8A21n2 ,

5

o B ATA L 4350 A O 52 W0 SR B R S Y BR
EAEE  ny Aoy 4350 O BT BRSO T HUR . g
KRB G AL T R A 4 s it R 0 RO L Ly
WRE R .0 B RALK EE WL .0 A K
AT ROE R prak M ar R A . (5) XS N
S — I Ay 32 VR S BR AT 1 DTRK L 5 0 G I AR AE 5
T Bt o Ja — A 3 SR I DR

WERFEETRG S EEA — MR n s
By =0 (rat) yn, = 0, (ryt) 0= 0(r) IR, =
R.Gr) & 08 ¥ i dan Hh 58 B 10l 7 80% B2 (BRI
SR BRI A A 5 EOE L T RR AR50
AR BOG I B 5 B3R (T(r) = 1—R.(0) BRI 4>
S EBEYIMC., EROtS KB,
TR B IR IR DL R A A7 A gl A b 2 i
SR T 3 S 8 A AR 1] G A AN X A PRt B AE
s R0 A ) 4 AT AT O (S BR g AN A
(9 JE AR &L 3 BT 78 1 A5 2 435 4 o 2 AT LA A 1Y
6B FEAR ) 43 AT OG5 I A 1Y i 8 e A
K5 A (5) 55 300 B8 OkL 7 0% B o R BRI A oK
fift X e — IR H B 22 0 TAE, © & B A ST e
Bl FE RN I

GFT-1VB Al o i CO, BOG a1 18 IR 18
AR E M .y A TR AR, BT DL AR A o AR
JeE i1 0 CIEL 7)), 28 1 — Ay Il (LN = 7y 1)) /g 4k
P o 2 M Y 3 S T BEAE o J7 1) SR 6 L R
SRR AN AR I S AR 2 T S i R ) A B T 0
BUBRL T ¢ 1 — ¢ ff1 o I R ] AR AF S T 3 AL Y
TR J5 B 5 PR e g 2L (R 22 AR« T 1m) BB
44\*E,ﬁ7‘¥‘ eik2¢(.l+.l/)|:1’1:| y E[]

. . ‘.
A
I i
& 0 P'(x', y") _l_

L'

Pl 7 SR R R T 4R

Fig. 7 Maladjusted symmetric spherical cavity
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Table 1 Temporal evolution of the gaseous components in the resonator

(Volume fraction)

Laser operating Sealed duration ILeaked gas Leaked O, CO concentration O, concentration (generated by
duration T, /h T, /h p /Pa concentration ¢; /% e /% decomposition of CO;) ¢; /%
1.0 5.0 8.8 0.017 0.982 0.491
1.5 22.5 39.3 0.077 0. 850 0. 425
4.0 48.0 84.0 0.164 0. 695 0. 348
5.5 72.0 126.0 0. 245 0.641 0. 320
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