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ABSTRACT

CO2 lasers are the most used in industry so that the range of
possible applications in Thailand indicates this type of laser as the
most appropriate for study in a faculty of engineering. Axial discharge
lasers of three different lengths have been constructed, using locally.
available_techniques and materials. Power output is continuous and
proportional to the discharge length. A NaCl crystal which can transmit
electromagnetic radiation of wave length 10.6 Um is used as a window. One
mirror was planar, gold plated copper, the other was concave (radius' 3 me),
gold plated glass. Output was through a 2 mm. hole in the planar mirror.

The resonator was aligned with He - Ne laser,

The laser was constructed using pyrex tubing of diameter 2.85
cm, in the %hree length 0.45 , 0.90 and 2.05 m. .Gas flow rate was less
than 100 change per minute of the gas volume. Gas mixture were generally
in the range CO2 H N2 siHe 2 13 1 ¢ 3, with an overall gas_pressure of
less than 20 mmHg. The discharge currents and voltages were. fully wave
rectified a.ce. with a d.c. current component of about 50 ma. and voltages

component of about 2085, 3400, and 8300 V.

Power output was detected by a pyroelectric dete€tor and

measured by a specially constructed calorimeter.
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ﬁim::‘%nmmrganaum (Low absorption coefficient)ﬁ
] 4
PIWENIPAULALTDT

ﬁﬁmm’lm'\ufﬂuﬂ\’ (High thermal conductivity)”

ﬁﬁ'ﬂmﬂ‘mﬁfﬂw'm (High heat capacity)

Ralurmmaatell  (Chemical stability)

v ]

P4 1
Tz AvaeeIn TuuRI T AU
expansion)

(Low coefficient of thermal

1 ¥
Lz dudmiiina s Lraaudn 1 il v
” -
ﬁqmaun?ﬂum senitutenl efunn

» 1y
mmﬁﬁmmra:muw:'luiuﬁim‘nm@

¢ dﬂ » »
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Thermal expansion Thermal Absorption ceefficient,

coefficient conductivity Heat capacity at 10.6 um Chemical
Material (X10¢/°C) (X102 W/em°C) (J/cm3?) (cm™Y) stability
NaCl 38.9 6.5 1.845 1.34 X 1073 -
KCl 36 6.5 1.347 4.83 X 10¢ -
KBr 43 4.8 1.197 5 X 107* (estimated) -
CsBr 47 0.96 1.171 4.4 X 1073 -
Csl 47 1.13 0.9094 1.3 X 1073 -
KRS-5 (T1Br-TII) 58 . 0.54 5 X 10-3 +
ZnS 6.7 26 0.38 +
ZnSe 7.7 13 2.646 6 X 107 (estimated) +
CdTe - 4.5 7 ‘ 1.224 1.2 X107 +
GaAs 5.7 37 1.420 1.2 X107 -+
Si 4.2 120 1.58 2.5" +
Ge 6 59 1.652 (3.6 X 107 +
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» » [} »
nn;ﬂ'lan'mn'luuaqﬁ‘agmu'lurznnmzvnuzmuﬂr:mn B terenyn B wddvanuda

[ 4 ] » »
gzven nrzynd 4 usz 2 yefinfiirzuw p ﬁgn P, Ml X, ues X, Ly
[] ]
Trastiuneng P, U8 B e nuuIILE S G, Uazec, lﬂwmmuaﬂ

1 t v » ] »
mufmdnduoum dem x uez. ¢ Amussilimam I Tnvan

"4 P ' o
mwdinkit A B c b UMin (A B C D Matrix)  fiim X, uaz < flausng
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t
X, A B X (3.1)
o< 1 c D °co

[ ] ] [ ]
Jammwne A, B, C, ua:z D vzfmﬁﬂanmttmrﬁmmﬁutﬂauam‘am'm‘n
»
Py (X,,) whavndcweudaInf Wnirsuw B i}h P,(X,, <6,)  yEUNTONTIUN

. oy n
xn A B xn_ 1 A B xo (3.2)
“n ¢ D “n-1 = ¢ R “o

Wi nnsEyngeveiil dtusmm nmmﬂu}m?mu'ln 1K, %) ﬂmw\gw

X, <) Tumusirr o (Resrnd e wflmﬂmmrmmmm?m«nm: [2]

A pln A sin(nd) = sin(n - 1)6" B 3in(n6)f3.3)
s L
c D sin
C sin(n@6) D 8in(nd) -~ sin(n -~ 1)8
| 3]
Eof) Cos® = % (A + D) (3.4)

[ [ 1 [ ] [} » f > 1 »

eRrsimrumin (3.3)  Mithtmsiamle a1 o szneaiiumeenasvirly
L i L J [ | 1 » » ¥

sin (n® wmln Tuﬂuﬁi n  Amutu szvrinledums

-1 < (A+D) < 1 (3.5)
2

et!

| 4
MR rnrsuunszsndzvaulul nrouge 9 'lmanmrmmmmﬁ%uaamurmjmuﬁn‘ﬁ

AW LA £, Usz £, v.mﬂﬂuwummmmwum'ﬂﬂﬁ’unmm'vn mumﬂﬂmuun

» »
Tnfidiimulneraanzemidy R, wez R, vslem

1 2

N

£ = & £, = R (3.6)
2
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1-24 24 - 24° (3.7
Ry _ Ry

-2=-2+4 1-3@-534-_432

K R, RR, R R, R4 Ry

| § [ ] [ J | »
Ubimmimar  (3.5) mEmlt A BCD  umiesandunar (3.7)  vswalu

-1 < (1-24=-24+289) < 1 (3.8)
R, R, RR,

0 < (1-d(1-4d < 1 (3.9)
Ry R 5

l o ] P

eulnisfurmmnumums - (3.9)  eslimrgy 3o uazdunroszivun g wardiner
» ' » v _wl

Turnnsengewsunani Joul s3rmulma

9 = 1-% v 9 1-% (3.10)

o o < g9, < 1 (3.11)
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Mendl avzvitenrzenl afiim rituan L adenmel avshummsfimmesmilean. v lvs
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Finimrirdey ﬁmra:nuﬁuu:mm:’lmﬁmvmr‘i&ﬁn’wi’mﬁ fanmrel 5.1 el
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AT 5.1 WA LLDT LTUNITESBULRINT S matmﬁ'ﬂ nﬂzﬁﬂ"ﬂﬁ']

(pm) Al Ag Au Cu Rh Pt
0-220 91-5 28-0 275 40-4 57-8 40-5
0-240 91-9 29-5 31:6 39-0 63-2 469
0-260 92:2 292 - 356 35-5 617 515
0-280 92-3 252 378 330 70-7 549
0-300 92:3 176 377 336 73-4 576
0-315 92-4 5-5 373 355 750 59.4
0-320 92:4 89 371 363 75-5 60-0
0-340 92-5 72-9 36-1 38-5 769 62:0
0-360 92-5 88-2 363 415 78-0 634
0-380 92.5 92-8 37-8 445 78-1 64-9
0-400 92:4 956 38-7 47-5 77-4 66-3
0-450 92-2 97-1 38-7 552 760 69-1
0-500 91-8 97-9 477 60-0 76-6 71-4
0-550 91-5 98-3 81-7 669 78-2 734
0-600 91-1 98-6 91-9 933 79-7 752
0650 90-5 98-8 95-5 966 81-1 764
0-700 89-7 98-9 97-0 97-5 82:0 772
0-750 88-6 99-1 97-4 979 82:6 779
0-860 86:7 99-2 98-0 981 831 785
0-850 86-7 99-2 982 98-3 83-4 79:5
0-900 89-1 99.3 98-4 98-4 83-6 80-5
0-950 92-4 99-3 98-5 98-4 83-9 80-6
10 94-0 99-4 986 98-5 84-2 80-7
15 974 99-4 99-0 985 87-7 81-8
20 . 978 99-4 991 98-6 91-4 81-8
3-0 98-0 95-4 99-3 98-6 95-0 90-6
40 98-2 99-4 99-4 98-7 95-8 937
50 98-4 99-5 99-4 98-7 96-4 94-9
60 98-5 99.5 99-4 987 96-8 95-6
7-0 98-6 99.5 99-4 98-7 97.0 959
80 98-7 995 99-4 98-8 972 960
9.0 987 995 99-4 98-8 974 96-1
190 98-7 995 99-4 989 97-6 96-2
150 98-9 99-6 99.4 99-0 98-1 965
200 99-0 99-6 99-4
30-0 99-2 99-6 99-4
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