19 1 Vol. 19,No. 1
2007 1 HIGH POWER LASER AND PARTICLE BEAMS Jan. ,2007

1001-4322(2007)01-0049-04

b ’ b
( . 116023)
s , (COIL) s
COIL R : , s
TN248.5 : A
(COIL) , 1CGP,,) .
I(z P],r’z ) ’ .
I(QP;{,’Q)’ I(ZP]/Z)O
o , COIL s [
, COIL R ,
COIL o [2] s COIL
, COIL y s
1
( )
o 27}’!1< COIL ), ny
Ny,  nytny,=2mi, , .
An, An,
An N , AnN,
R 2m,
N’ (N'<N) , 2m;N ' =AnN, s

* :2006-07-02; :2006-10-30
863 f (10474097)
(1962—), , , ; wiliu@dicp. ac. cn,



50 19
s COIL 3
2 COIL
2.1
VM my » m V]Y’
m 7]YNA /SMawv.(N 4 .S s Ma s Ve
), [3]
1
- (D)
o klft)ztlm +k21'()2<3z>
IRLE 320, n) 10, 0,('A),0, ) s
moﬂN.«/SMavc,
N.Y
Zo, 'y = % (2)
oy, = MoNagd =¥)
Zo,¢n = o §]\4(av(. ) (3
(2),(3) (D,
_ SMawv. o
“ WOY]NAY[kl + £k, (1/Y — 1]
d, Vs [4]
L SMav. o
TN Yrd' o
2.2
L,
L
'™ Mao. (6)
mi s L, N . L
mm;Y(N) = mqu[l 27n1 (a+N)] 7
a 1) ’
a T1 +T2 ° (7 ’
s N
(2, +2)y — SMawv [1— Cmi/mypY) (a + N) ] » 1 n
1 2 )N mM]NAY{kl +k2*kZY[l*(Zml/moin)(a—ﬁ—N)]} 1*(27711/77107]3/)(0(—0—1\/)
SMaw, 1 ©
V2m 1]N‘\Y7rd2v 1 — @2my/moqpY) (a+ N
(T1+T2)N N N
N N
_ SMa'v(.Y[l — (27771/777() 7]Y> (a+ k):l
; (ot = /Z; mmyNAY{kl +k, —kY[1— (27n1/7n077Y)(a+/e)]} +
 SMav. 1 N
«/7m077N\Ynd v} 1— (27771/771077Y) (a+ k)
N
Mav ;(Z’l +T2)k (1())
2.3
) b ’ b



laser output power ws iodine flow rate
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laser output power vs the temperature of iodine-cell
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Fig. 1 Variation of O, (' A) residual percentage
vs the width of lasing zone
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Calculation for output power of chemical oxygen iodine laser

LIU Wan-fa, HAN Xin-min, JIN Yu-gi, SANG Feng-ting
(Dalian Institute of Chemical Physics, Chinese Academy of Sciences, P.O. Box 110, Dalian 116023, China)

Abstract;: The concept of repetitively-pumped times of atomic iodine in COIL was introduced. According to the law of ener-
gy-conservation, an equivalent lasing model was built. The non-extractable residual energy while lasing, the relaxation period for
upper energy-level of atomic iodine and the energy-transfer period of collision between singlet oxygen and atomic iodine were calcu-
lated. The calculation formula for COIL output power agrees better with the experimental results than the original one does. Both
theoretical and experimental results indicate that; if the iodine flow rate is too low, the laser gain is less than the loss, and the la-
ser cannot start operating. If the iodine flow rate is increased gradually, the laser output power increases accordingly, and the re-
petitively-pumped times of the iodine decreases gradually. When the iodine flow rate is increased into a certain range, the laser
power outputs a maximum, and the power is relatively stable vs iodine flow rate in this range. If the iodine flow rate is increased
further and beyond this range, the laser power decreases gradually.
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