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Pressure dependence of the small-signal gain and saturation intensity of a CuBr laser
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! Azad University, science and research branch, Tehran, Iran
“Fotonics and quantum technologies research school, nuclear science and technology school,
AEOI,Tehran Iran

Abstract

A pair of copper bromide laser in an oscillator-amplifier configuration was used to investigate the
small signal gain and saturation intensity as amplifying parameter and output power of lasers ,versus
pressure of buffer gas, It is shown that the amplifying parameters and laser output power have a max-
imum value at optimum buffer gas pressure of 11 Torr.Thus an optimum delay time of about 10 ns is
determined, and a maximum output power equivalent to about 12 W is extracted.

Keywords: Copper bromide laser, Small-signal gain, Saturation intensity, Pressure

BY
0Bl o yiws o6 WWWLOPSLIF coles o a5 ol jLael 6l)ls 590 5o dlis oy


https://opsi.ir/article-1-1483-en.html

[ Downloaded from opsi.ir on 2026-02-02 ]

VYAS page VY=Y -

o S s )8 Uinlesl 4o sansS Cogls g aillos
eloS ae SO aziea Yo MM iy 5 5165 5 il as
Pr GBS Joe &5 5 Ay by e ;s &S
65 ol b Blise 5 05 Jite grie (S 2S0 oy 035
5oy e Gy alewgs g 3l Bl Gl 4 (S
OV-/7 MM o> z9e Job 99 (29,5 50 9der S5
ol 3l G cds Sye 85 00gdome (o aSOVAIY NM
O,lg Cuali auds oot S lo 4y axdl 50,5 SGLL g gl
Slyea Joe b jpd Gl 39y ey 3 st
O &5 Sawl (Gloj cnl g 05 plaxl (05 (p9,Sam)
S ol S U"‘ BLE p.‘:‘)‘é IRveLy w}ﬂ.} 3O S @5)‘5
L) s cend Jos Spo nl 8 )0 005 (o Cugl 5

lor B (293 Gl Cales o 1A g Sl pnles
wnls slo ild lags Slogs & (639)9 andl cpnds Jos
és.w‘sn ouS w}‘ﬁ Q)‘B B 0)569 ﬁl?u‘ NDF (5».».‘>

o
e | A l——l—l e =
o e L_JLJJ l
ﬁ

oS ams e olii |, MOPA K Ssles oles VS

el 00 u.:).a le.o‘ L}AA.’LA)" 6‘)"

bocde anl G5l a8 e wass dbwy Lol Sleg
Joe 1T b5k ey b slr anl o 5 VAA b5k o po
oS Sl (295 5 (5399 S S (o0 Dype SIS
o x5 051l TMPMB00D g5 iojsb b go alewss
B s Jlde JruS sln BB Gigm b S e
L adg g2l (Ses 51 jLad ol (59, 5l 5 09 ee oslinul
RO PPSRY

S (o) p9 S

Sl L (Sad a5l 25,5 Shes b sl Sl
e Oyga Cogi sl CVL silee CBL sl
ol Cosli glayiall 008 oo pldl Al (Keal (Sl
Sleslawl b ES 5 o cus iy o g oy s 3 E98
Cewdy 9,5l dlolas o (018,13 L g Slaye (eSS,

Ln G=god-(AE /Es A)

oYY

Ol Sigigh (5,9L8 5 (qwdipe il oIS (e g Sigigh 9 Sl il 48T ey lez g S

doddio —)

alo) e S 5 s sl ) Tpasl a8 el 53 bl
b e sloodls 51 ooliial cenl o soliial (e
azsl 4 [Y 5V ] a8 VAVY Jlo o Tl e (slgas!
9 5 e Sdle 5 0 eud S e jBu 9)90 )3 &S
Wighi o Jol> zesil D)5 5 OVAIY ols zse Jsb
Sl sbr e Gleo )5 e wdle 5 o cnlple
Sype S599955 5 pale 5l bz slal> ,8(CVL) e b
55 M b 4 o Shas sles o 436,515 oolin

aS (el B0 e OC ‘03;\.’> M S0 g ))...] 6‘,3 9 asls u’.i».w
V00« % C- sdgame ;3 a5 Cenl o B0 5 sles 5l yreS
[Eo¥] asl sV Ve

358 4 Caas (CBL) (e aseyp JBu 55 coge oyl
3O 009 4_9)“9La ] JL:_‘) oslo Lg‘]" ij) Lng) CVL
s Jes &5 2Kl jo Lol slge 1 eslaul g bal> sax
gy oley Dde g .0gh oy Ao cle aS euds Cael WS
[8]555 solel 555 j5d S%os kms 5 b 2alS 5,8
o el W L S5 Lls 5 CVL , CBL S0 e
Sad g SeS JUKew ope alex 3 el )l 5l 6,
b 50 g S oo Lz oo 1) Loy 5d a5 W5 )ls D92y gl
)§JL~19—V W )‘ LSIS )s.la.l Q}..uu;o ool L@" )‘ Clw 9
ool Wyl cpl s sl (MOPA) oo cogss
Oloyed ok CodS (S350 5 (795 OlF 0on Vb sl
Slooinns anwg b pizmen [ANV] conl oo oolanal
MOPA W )‘ 0)5)" L)"‘ L [\Y] Sl 00 L)”)‘)f
sk g Casls sl sl e Jsb aw b s Sy )5
adlas gl ol oads oolaiwl cuS Cosll (e Iizee
S8 515 JLad b (glesl us)Es o JUKw 0,00) o LS,
GVL 5 CVL lajjl b osel camss s (HE) oule
5 Solog o b a6l loy SOl oul aslie
T e Sl Ol i &5 Gle) (S 0aS Cools
Cusll dgid OBl Cawys ST A wojls vgzg 0gd e
Cold patlesn

iombojl plossy Y

J R R N NN TE R e
5 Slugi Ol YA CM Joboy (So S5 slailgin] sla
e IS 45 BA gFAG TA CM slelsh & Koo 5

a5l o yiws o6 WWWLOPSLIF coles o aS ol jLacl 6l)ls 590 50 alie oyl


https://opsi.ir/article-1-1483-en.html

[ Downloaded from opsi.ir on 2026-02-02 ]

VYAS page VY=Y -

0.075
_m
0070 TN
SN ez
/ N Pran=l6 KW
0.065 " \ L=58 cm
/ \ =20 KHZ
e 0060f \
§ / \
> / =
0055 AN
/ AN
/ X .\
00s0F / .
0045 ®
1 1 1 1 1 1
6 8 10 12 14 16 18
p(torr)

poele (ST s co o glidl ol (L8 )Y SS

50 -
45
Po=l2 KW
20 Pramp=1.6 KwW
T L=58 cm
— =20 KHZ
S 35
=
~
w’” 30
25 \
N
20
T T T T T T
6 8 10 12 14 16 18
p(torr)
F s A & . B3 -a &
pode S8 Ladl gldl o (s, F S
14 -
-
2r Pro=12 KW
P, =1.6 KW
10k L=58 cm
L] =20 KHZ

Pou(W)
; o

p(torr)

Slp pade (S5 L e p Glg S8, 0 S
BACM Jghas oS g

Jsb 4w 2 6ln ES Jlaie 5 )slol ey oS conl az g5 B
bad ol daing S lls Lo VY jlad e alise
Elsl Gad yog das Caols ond IS IS oS (5 shailen
Sl e YO JIVO G alols jo (S5 I JLad Loy s
Cas ot 5 Te JNF alale s 5[A] CVL cusis
8, Coles jo sl sas sols plas [Ve] b 5 eanss
ools (lis & S8 o (SIS 55 lid s (295 Ol
il b g se ools las 3 JSis s a5y ghailes el o

OYY

Ol Sigigh (5,9L8 5 (qwdipe il oIS (e g Sigigh 9 Sl il 48T ey lez g S

AE=EquEin
S NG (so50e imio alws wiily (o Zui (slo il
2 63953 S35 4 295 &5l ) GEEoulEin o) 50
&9y AE=EourEin 555 M cvs 5 (oS cogis
ot ¥ USS 5o Gtalesl gl ol (oo Sy (1 9o
iy Sl e ey ES 500 Jlade JS ol 5l el
b Lialol il oo VIO pjlom 2 5o/ovy em™ s
LY KHZ Lol 3 Loy oaisS cugi olgim OA CM Job
oUiiS Cogs 4 3959 Sl 9,95 V) plp HE (S5 jLad
oo o 5l 05 9 jow Slodas . ol oo oolizul V/§ KW
iz 6l | ES 5 Qo olie Lo @yl prege -oilonts
Sy g peols pll o5 YA JIY Galises sl jlad jo cyeis
Coodl > iS5 035,515 55 FA CM 4 YA CM sldsbs
G098 Joo b JLad o 50wl anils ax g oS Cul
Dgd S Lo (6,85 ojlail g 00,8 plxil oS

50
45 y=LnE _/E =LnG=4.1 (mj)
’ AE=E_ -E =0.61
40 - L=58 cm
. =20 KHZ
N\ P=11 torr
35 N . GAShE
30 \ Pram,=16 KW
0 LN
L'}
251 N
N
20 -
15}
10+ "
L L L L L L L

00 01 02 03 04 05 06 07 08
AE(m))

Sl WS cewmp LN G 6550 000 Jloges (Y S )
AE

Jo o5 cuwl asrine [HISol o o lis ¥ s 4S5 shiles
s a3 b Il b e Gl (S 55 i Gl L
Sy a5 V) LLd o b adl il oS S 0y
ol o HLad (a8 b T 5l am g gy ge andy e
Lo G0 i3, Jsb 4 o sl o8 a3 s o
ol LSS

Coghl jo S5 G Glad e » ES s, F USe o
o plod 0 aS plogzg bl ol osle lis oS
D)0 55 Job (S 23l0 3,8 ;K00S0 L a5l

a5l o yiws o6 WWWLOPSLIF coles o aS ol jLacel sl)ls 590 5o alie oyl


https://opsi.ir/article-1-1483-en.html

[ Downloaded from opsi.ir on 2026-02-02 ]

VYAS page VY=Y -

REFERNCES

1. M. A Kazaryan, G. G. Petrash, and A. N. Trofimov, '
Compartion of the characteristics of copper, copper
chloride, and copper bromide vapor laser,' Sov.
J.Quantum Electron. 10, 328-33 (1980).

2. N. M. Nerheim, ' A parametric study of the copper
chloride laser," J.Appl.Phys. 48, 1186-90 (1977).

3. S. Behrouzinia, A. R. Namdar, M. Zand, R. Barry,
and A. Hojabri, ' Effect of a magnetic pulse compression
circuit on the operation of a halide laser,' Laser Physics
16,1616-1620(2006).

4. F. Rahimi Ashtari, S. Behrouzinia, B. Sajad, and M.
Zand, ' The effect of an axial external magnetic field on
the output power of a small-bore CuBr laser,’
Opt.Commun. 284, 1318-1321(2011).

5. G. N. Tiwari, P. K. Shukla, R. K. Mishra, V. K.
Shrivastava, R. Khare, and S. V. Nakhe, ' Effect of
addition of Hydrogen to neon buffer gas of copper
bromide vapor laser on its spectral and temporal
characteristics,’ Optics Commun. 338, 322-327 (2015).
6. D. N. Astadjov, K. D. Dimitrov, D. R. Jones, V.
Kirkov, L. Little, C. E. Little , N. V. Sabotinov, and N.
K. Vuchkov, ' Influence on operating characteristics of
scaling sealed-off CuBr lasers in active length," Optics
Commun. 135, 289-294 (1997).

7. D. N. Astadjov, L. I. Stoychev, S. K. Dixit, S. V.
Nakhe, and N. V. Sabotinov, ' High-brightness CuBr
MOPA laser with diffraction-limited throughout- pulse
emission,' IEEE J. Quantum Electron. 41, 1097-1101 (
2005).

8. S. Behrouzinia, R. Sadighi-Bonabi, and P. Parvin, '
Pressure dependence of the small-signal gain and
saturation intensity of a copper vapor laser," Applied
Optics 42, 1013-8 (2003).

9. S. Behrouzinia, R. Sadighi-Bonabi, P. Parvin, and M.
Zand, ' Temperature dependence of the amplifying
parameters of a copper vapor laser,' Laser Physics 14,
1050-3 (2004).

10. M. Aghababaei Nezhad, B. Sajad, S. Behrouzinia, D.

Salehinia and, K. Khorasani, ' Pressure dependence of
small signal gain and saturation intensity of a gold-vapor
laser using various buffer gases in gain medium,’
Opt.Commun. 283, 1386-8 (2010).

11. S. Behrouzinia, K. Khorasani, H. Kazemi, and H.
Mashayekhi , ' Frequency dependence of amplifying
parameters of a copper vapor laser using air as a buffer
gas,” J.Russian Laser Research 32, 212-6 (2011).

12. G. N. Tiwari, R. K. Mishra, R. Khare, and S. V.
Nakhe, " Development of copper bromide laser master
oscillator power amplifier system,” PRAMANA- journal
of Physics 82, 217-225 (2014)

ov¥

Ol Sigigh (5,9L8 5 (qwdipe il oIS (e g Sigigh 9 Sl il 48T ey lez g S

ol 455 VY Lid o aSyl b a8 oo o ials3l Qoo Lid
sloo e zals o1 5l o g o, e .J-viem™ &
ag b ogh ansly &5 culb Wb pmlbesl Jsbys j5d S5l
Sl JouS ghate mhaw Glgs LS sly o9 Sb @
b Bl ailege (Bl S e e ook
il o2 e Coma Jg)ly sl bl §o=(AN) Oy
oyt Sl an a4 g VY Lad Gl adl liEl
5wl el Lds iSUl slos 0,5 o0 g0 o Sl
A A slee 25 (nls wiliee GRS Cumex S5l
G o Suled 5o g el b 5l & Sl £ 51068
4 axg bl o and Jlid ce> p Es k8, b
b ,Las Ligl3dl b coul culi Oy s> Es=0h/ G Ty ala,
5 4l eleD ) @Y Jusl 5l e Jsb 55 V)
JLid 5l ey 5 anly Lial3dl e V) ang ,Led b gLl oo
GRIBI T ¢ (b e sl )s5  ln jLid (IR ange
il s aalys als eludl Gad a0 g Wb
<00 BEs AL dlal; & 4z b oatS cosis I (295
Glod sy oo Jlad mlil b ossgy AN/T L cenlite
Bk g ead obj Coaxex Jgly 9 4l Sl s
GIPl (29,5 Oy 4l 00 palS iS5l jee Jobo
e sy p Cle a4 angy LAl a5 8L walys
Jsb s 520l (s)ly Comezr b (35,81 ol 05 5 LS
GhelS Slpess Gl ol b o Gl wais Sl jes

2l p oty (e ole

(S A

DY A e (S8 B Sl b cael sl el LS,
2 e Sle S shls g (b3 ), S CBL 3 ol
2,15, L GVLCVL b anglio ;5 il s 55 1) L
2l lad bl ol 4 (S a5 1) Cosl gl g9
5 sbS B, el o s (phm lp 45 edpes (o)
& el b O g L8 56508 03k 4o SRS pan
bl e digy Lid tny ol b o Sy Sy syl

a5l o yiws o6 WWWLOPSLIF coles o aS ol jLacel sl)ls 590 5o alie oyl


https://opsi.ir/article-1-1483-en.html
http://www.tcpdf.org

