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Investigation of Gas clearing ratio to input energy density in a pulsed
Transversely Excited Atmospheric (TEA) CO, laser

Mansour Zand*, Saeed Amin Naeimi, Bakhtiar Kia, Reza Neshati, Aiub Ahmadi, Morteza Noorollahi

Laser and Optics Research School, Nuclear Science and Technology Research Institute (NSTRI), Tehran, IRAN

Abstract- In a pulsed transversely excited atmospheric (TEA) CO, laser, to establish a uniform discharge between the
electrodes without gas damaging, gas replacement is needed at time duration between two pulses. The amount of these
replacements are called clearing ratio. In this paper the relation between clearing ratios at the maximum repetition rates and
the input energy densities was investigated and eventually an experimental relation between gas cleaning ratios and input
energy densities is presented
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\ER!
ASb g yiawd BB WWW.OPSILIT Colu o 4 cuwl jliel gl)ls a0 0 dlin )


http://www.opsi.ir/
https://opsi.ir/article-1-477-en.html

[ Downloaded from opsi.ir on 2026-01-29 ]

S K

S—»

oz 3l eSS gl and (6,500 9 55 e o il
Olym estle & Jlad 5 Ve (Al 5k cu po L ZnSe

il odds ceal j3d >g )5

]

L
—

— o e O3

5—

=a —
—h e

Lasy S

[ ]

o0 S 5 g e sl 5 oSl 5,5 58 g 1) UL

F

5 sl Yo Lid b Senis 5lo g5 5 45 b outes
S Dogar g o dw dlawi 4y il el a8 I s
g 4ido ;0 590 Ve gy S Sepe aidlos
Giare B aw Sl JSate 3 bslie jone Cae
Mol sV iy Gt & poedag ()5 9T 60
o3lal Al yo e VO 0ga> [0 09,58l g0 o slas o
255 iS¢ oied alrtze dw (5,5 ,,8 0958 WS (5 S
VUSE e e)ls sl Dgar oo LS 50 (SOl Joee s
Sz o A et Wy Jae e iagiie 0w
Vo] 3 ond oolatul Jlaw & cond ) i
od VO USs jo Llae ol o)lem b ailoe 5 oousy

Y0

Sl e

[EYPERCON

L e

DS 50 Gl Joe 5 oy Sl osies (625,18 ogou 1 ¥ S
abaase S 0 o2

K

St S e oKssls N YAY oLo..{O YO LYY

doddo —)
0l ot axslis Kty )5 55 (sle,3d 45 VA8V L
O osliil 550 asles b )5 o5l 55UsS glgil
pole jo eoite sloo )5 )5 eoi pl sl il s )5
S bl jpate [Vl dnd pole 5 iz mlio
[¥]s)5d oS Y] SBo lpl 40 plyine abox o 5
s i G g [0y Sl [F]e)s ot
5,5 0,5l [F]¢ oo 3

adss Sl b syl Hlad ol glaysd o
g 00y 09 ySlles (e slad o Gl ced
00,5 )l 993819 (o 5l o s LS Wl
Sl lad aoud Jloel (6551 a4 a5 nl Ol
Tr ol L Gl sl b aily 09 iSUl g0
35 Gl caies loolaiwl pgi) ¢ b ysd a5 ) jo 1SS
5 dgdee ooleal abiize 3l 55 58 i3 Cex
S 5B Gz S il s (o8 sl
Sloy alols o 8 e Slads slaw L el e
B Glesh oyl 4 Mol Jlgie by g0 Jles!
cops owm odbl) @il o [V]cw! Gy
5 GBS Oyse (639y5 &34l Bz g B lSL
Lol &) 13 )

iy tele Y

ez ook ol 0 AT IAL (3 la )8 JeeSS 0
Joe g 0o ¢ g wSl degomme ¢ 38 Ce s ol
15 a5 ooy Sl il 48,5 )5 aliie S Lo ),
gl b pgiragdl iz 1l oo cead alaize VU
W g Y oo 5 IV o & sy s
Of s olyen 4y 5 05 colie glad @ ¢ g, slo
Sl sl Wl eal asle wad e wlo
A S o3l me s VFremad ey g S
o G S by b yo g xSl Bk 9o s
5 a8y B lisem 4 Ll o a5 s 4l & )pa
alols .l a3 )3 1,8 (gdow spiin Ug,S Woe Slraw
Sk A Sga> 0 48 > By o o VF laog Sl
9 VO oy 4 Culd gyl 4 Uy S Slio ails
e VA G ey il ol ails Steckio +/0
IS 50 Sl canl o8 b < /FY SO e sl g
b3l ples SO anl g0 5l 55 STolS ogdan says )


https://opsi.ir/article-1-477-en.html

[ Downloaded from opsi.ir on 2026-01-29 ]

Cs=10.8nF
30
80
70
_ ——16kV
g 5o
g w - 20kv
30 22kv
20 7 —m 24k
10 -
0 . . . . . . —askv
0 100 200 300 400 500 600

PRR(HZ)

Glise glo 5y 9 )5 55 o )3 e 5511 TS

Sl gl 09890 o e 4 4z L P SO
Oimed A2 oo LS (63959 (5 (B w1,
Voakl, b a 5LSh capo el Gl e
83,5 o dad e (69955 65 S5 @

Ay $HSL caps = \WVE #3955 655l S (V)

550 08 53d s ol ) ol wiged VS 5o

——_ s — o e

—

B \\ .
S ——— :
}:"55 \ \ 75
3 s e\ i

3e) oy

/
/|
/

- ANAN
il

() S5 20

S e 5l g VL g o DS

@399 534 S a0 ilesl o s (Sindy

-~
/
=
—

w
w o oe

o
n

58Ty e

-
(S T

V=0.174x%

[ 5 10 15 20 25 30

il 2 52 ) coomss i S

wnge b3y 699y B 4 LSl cope (Sl FUSS

TS IR

BB

(i dage olKals AYAY olays YO b YY

Goyb 3l olB gl Ve /A cus b L Cy 5l ol ol o
b guais Oyea HV oo 5l Ly slilogs g D oo

Dgds oy g 5lds il g0

Lr D Ls Cs
— TN n
MA g
| iz §
/—i v Crona Plate” | _,==Pins
il I
Thy
—1

SIS e b o & i 3By Jane e o)fy b 5 TS

GRS

3G o3l 53 ead b (g gnl (09> w5 L
A 5,5 00 WiliSul b Le sla sWlsgs 5,k
Cosd ez 5l JSate ) MA e blise ouiS S
Ls 5 (oo 590 SO g yionko) BstP ) oo ol o
Glad 59, » Gl aslgsl sla Wl 09 xox)
20,8 o0 a5 55 sl 09 xS oy S

LT Jdxi g o225 @i - Y

SUNSTPT S IRV IRCVE SO s ST e S I U
Db 5 oS5 S5 55 Jpams POISA Sioni
ol IS ¢ gy S8 b Jgaze 110A T St
guilolole &S 1 Jguaze B749 Jue Sy o598 51,54
e Jsi 5l 6560 s UPSS Jaw s lgs 51 55 les
S0l02 Jow Kisles 3l eolazwl L QES0SP-S-MT Jae
6‘}: W) 6)‘0).: 0y “_i‘.& usj.w J}M ‘;o.b
M pleg 5l (Sl Glezge JSG (6505 ol
oolain] ( wWS9 uiSS S Wi Jgame TDS2024B o
ST TeSt0512)lf CA.C-)...J (51.5 o)"..\.;‘ )‘).sl w‘ AW
Adlae 3oy Vol eS b (605 ojlasl aldS gllas

P oS g5 cwe 2l ) b e e 55 F IS
ol ) G il Gl eads 5Ll alize sl 5L
£355 3 5 1y o3l Sle ol Sl 5 et B S
oS jehiles aaoe ol 1SS TF > p A8 >
(69959 55 ool JLos g 5l Sl b Sgtee oy
YL voy cde @l oo helS ag ST FS
w‘ )Ua.u‘ = )‘ ).' wjl.a )}.J 0y L‘B}..l.b


https://opsi.ir/article-1-477-en.html

[ Downloaded from opsi.ir on 2026-01-29 ]

[6] Midorikawa K., et al, High-Power, line tunable 14NH; and

15NH; lasers, Appl. Phys. B, 38 (1985) 185-189.
[7]1Kazu H., et al, 5 kW transversely excited atmospheric CO2

lasers driven by a solid state exciter employing insulated
gate bipolar transistors, Rev. Sci. Instrum., 64(11), (1993)
3061-3065.

S ope b K G i) O Saas paie 15 [A]

Yo Oy TTe wgio Gl 9 Yo 155 25 b (spbenai]

BVY amio YAV Sl o) 6oled A Al oS ek
A

[9] Zand M., et al, A 300 Hz TEA Co; Laser, J. Russian Laser
Research, 31, (2010) 98-100

DL e o S8 T ) OSeas e 5 [10]

oS s Olojon i S o WIS 20 b (s e

B amis OTAG 55 8Lt o Kyjb Ol g il S
AL

S S G ) el 5 ALl OSeas s 13 [WY]

NS n g« Dy £T0 Lot O b (5 a5 ol

EACR IR L\ VPR R P P TSP

Y

(i dage olKals AYAY olays YO b YY

W S00ns

o3 ol IS VS

Sl (K8l mie (Sels g egms A UKL o
dy bg,S Slbo g Gidgy Gl Sladjgm 9 ooy Sl o

[V) JaB, G g loog iSUl s o aisg 8l 5,Las s A S

G5 azmpis -F
Sladal,  (gudos ol 5l odwel oty Sl Slowo »

Sz Gl ate LS oo et S ()
Lo3g 2SI ey lid &y o Jlosl cilizee (sla (5,
Gipl e Glgie Voakaly 5l solazul Lok &l
P by 05ed el 1) cnlie SIS 250 Y (5959
53 9550 et ps liae ¢ JYL Jagie (g8 4 5L O j50

2,5 Geens 55 sl

&=y

[1]Baranov G.A. , Kuchinsky A. A., High-Power, high pressure
pulsed co, laser and their application, Quantum Electron,
35 (2005) 219-223.

[2] Beaulieu A. J., High peak power gas laser, Proc. IEEE,
(1971) 226-231.

[3].Carlson R. L., Helios: a 15 TW carbon dioxide laser-fusion
facility, IEEE J. Quantum Electron 17 (1981) 1662-1978.

[4] Schachter L., et al, Paser-particle acceleration by stimulated

emission of radiation, Phys. Lett. A, 205 (1995) 355-358.
[5].Gorobetz V. A., Petukhov V.O., Transversely excited co,
LIDAR laser tunable over lines of regulator and

nontraditional bands, Quantum Electron 25 (1995) 489-
493.


https://opsi.ir/article-1-477-en.html
http://www.tcpdf.org

