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Fabrication of micro-channels in glass by laser back-writing technique and their
characterization
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' Department of Physics, Iran University of Science and Technology, Tehran, Iran
2Photonics and Quantum Technologies Research School, Nuclear Science and Technology research Institute, Tehran,
Iran

Abstract- In this work, fabrication of micro-channels by laser back-writing technique and their
characterization is reported. Using a steel metal target and a Nd:YAG laser source (1064 nm) for ablation,
micro-channels were fabricated in glass substrates. Laser fluenece was varied between 0.53 to 0.56 with
paces of 0.01 J/cm?, and the total number of pulses were 60 and 90. The results show that the laser fluence
play a more important role in changing the size and optical absorption distribution of the micro-channels.

Keywords: Laser back-writing; micro-channels; absorption coefficient.

o0

ol oy BB http://opsiLir/ cols yo a5 cal jLzel Gl)ls (5,50 50 dlie oy


http://www.opsi.ir/article-1-2510-en.html

[ Downloaded from www.opsi.ir on 2025-08-01 ]

(i s SISLASNS w3 5300 0y 3= VP e T 8 = 395 (510 R (oo (S (o

doddlo -

G Sla gy len Gl 00505 1053 alno g Llse Ll 5l a5 a8 i ls 0525 (5558 Gl o Sl (sl iliso (slo i,

5y gy 5o IYT5I aitan Sl o095 (6,05 ISt 5 (55 j9msiiS iy oS i o, (655) )15ty 5 (5,5
95 3t S5 5msS (ARYUSE) 95800 35 p0me o)l S T ety ) a5 308 o G (55, g Hses SBlad i JS 5laSi L
9 i pd Jie o] (698 Dlasiiio 5 00,5 39i5 iy Lo 31 )0 alewdly 0055 cnl 50 (6551 1 slo s 5 00kl 3l 516 xlans
o0l dngd aled mhaw (59 2 S teg S GBI 5y )ty Ay sl eslitel b Ol Gl o aes (oo S 1) CeSl b
0252 Shl )3 (5558 iyt m5e sl ol Gy L JUIST (50 5 00 angd slaaiged o 51 (5558 (2559 S0 gl .o

el 00 U’“")‘)f 9 LSJ"f")“'\"‘ u)...oy—)...a uylﬁ u.ul...u‘ 5 W) LS)LMJO.)L.J LS’)"U ul.m.\..} )| Jl.als
b g, =Y

zsodsb) Sbrpsags )5 (@b JS2)ad sl (lopY)gladed loais 3 » (5 %09,5m0 Sl prge 655 (o) S5cuy Lbg, b

L 1R cwas g0 dawgs Tal 55 aSG )b .l oals oolaiul (aibial Yo Ll Jsb 9 Joiished s (65,5 diion «egili V- #F Lol
Colan e i) ¢ SgilS alols b slailginl cwas S &35 4] S 5l Ob5L 5l e 5 005 e lu Y g8 SgilS Juolsd
A ) 0 el s i 5l 638 Bas ol 0ol 35 ate glaind asd (g5, g slailginl cwae I gy aSG L il 00l
Saiges sln @yorn Bl p g5 1107 B -OF 5l Sao)ls Sl 485 )18 4l (59, 2 ankd 50 dcgeme g 485 )3 glasd
)| @51“5)& )_vjl.,a.' Ll 00 A q- 9 Fe l.af‘f U"‘JL’ Slass L Agod 9O o > ém)up LS‘)" ol 00 oolo).....u Y
solazwl -V IS (5,95 leduz 5l e 0da oo @355 (6 S 051l (gl il 00l dliee ] 5l solaiwl b o JUIS (50 g 4 adiges
soliiwl oz oaidad >9,5 b (egil PYY/A «ly Lo )+ Melles Griot 3225H-PC Jow) ysii-paale 55 o 5101 50 a8 sl sals
Sy Gad s el 5o diged as sl ol 8)lg 5l (5, sl sl il 0ol Sl Aiged ey j5i cwas 5l eslitul bl oo
Gy 0als FeilS A )b Ll ool Col 330 (6 5009,500 Al (59, » Aged Ll ol coliiul (689,8 lgi plais Ce T el S
5 ot Gt b ol 08 qa sl ol wnlys IS8 1, e olatl o s s ol (JUIS & e 5 o5 gyl 5l g

el ooy oolaul glaslginl swas SO 3l miwlst Lawgs lei (655 ol

.LmJL;lf ua).c slacel 30 ud> o po é.,)}: 6}:5%“‘-“" OLA\.\.:% (o ‘6)}:-] 6}?9% &)‘:’9) L d‘).';.ns)s.:.n S 6LQJL§[5 csle QLA\.\-:% (u.” - J&m
-y

it JUIS s a5 (538 slas 5 6 inSTrte o a9 ol olass ialsdl 5 5 (Su)ls Gl LY S 5o

6,85 » ol olmﬁjéa)u)mmfow S oslasl JUIS (o e &l s cod as VS g all sl ion jo.cl
o1

o8l oy BB WEED://0DSHIT/ gl o a5 cod il s g0 o allie ol


http://www.opsi.ir/article-1-2510-en.html

[ Downloaded from www.opsi.ir on 2025-08-01 ]

(i s SISLASNS w3 5300 0y 3= VP e T 8 = 395 (510 R (oo (S (o

Ol Oal38l bl oo ialS ancion 4 o 5l e g (il L UK e o5 (Sauls o8l b cal sals eols las 5

I¥] 095 0208 (lain yim pelaw slaial o Loy ] (oo ,e (B 5y 00,5 iy 3gi Al Bos 10 St Byg 5l (S L
-IOF - 100 -loF

M S’ P~ B e v oTo '_.a._m- -
ol alani g o e il J55) (Sl ati e ol 5y oz o 5 Y00 Slael ladiged a5l (5590 g8y Se pglai=V S

25

o iy (Vem) "
; "] e em ul
25 110 (v
" 15 - 120 \ 10O | =8 056
. 100{ _q g0 / e
49
J 2
e B3] 7 (m)dst | g 13 (m) datt 37 o
4 25 )
i iy (Lem) s s (em ¥,

‘/'
e & ¥ 8 =
N

N
N
2
2

0 05 0%
50 0 (m)ast gy 7 27(0m) oty B o7 27(m) othy B S5 5 ol (ym) g5 (gt s 3 59 S e ol shasi

Slopedst )5 69,55 n ol S sS (05 (S S (Al ces i (505,500 SLJUE (258 eis- T S50

el VS L Gillae ol i 09,500 Sl 5 Slazal o 00 (5 pSosluil i 0 Dl i F S0
e 09 5l bdiges Gds o WS o ol | co ) U less 5l ool b la LIS slaciel yo Gda e po Sl peis F JSS
Rl 3 Bog 5l 65 e I g 039y arin a3l Baa o 4 (69,55 1 (6) 5 AL 35 0 3 Sl el gl Bl & Y
55 JUIST U5 ls 5o alais cl o0 o cayd Jdo cmed 4 [F] 0iS o 3ok a5 15 40 5 0ud jemgaiS Bus e 5 4
S e ol o b slaws iul8 L ciores 3l (oo ]38l 00l SaagaiS slaer e (S le GialiEl b ol ains

Wgd (g0 ddard i S (3] (698 e Sl Sl sl 90,0 4S5 wilee (I3l gl o 4 (55,55

S5 ams -f

(63,55 1 sl b sloas ol 581 L el oolazwl 0,90 45 (Sau,ls Ll BIL oyl Gds co s g U oy il Silo mls

3 ¥ sl S s loolaiwl b s padeiv aig) sduanilis b JUIS 6,0 Olynss g alily (6 eS Sal 0ds oo ¢l p Ol yuss

Al asein (23 cuys g JUI e Lo aS o S 2l sl pols s )5 sl |, cle age sl el )l e se Allde ol F
2,0 (S Gloj Jsbo 104k oieS by sb) )5 Slaseie 5lal Gliee 4 o U5 S0 b a8 (6 230,155

&=y
1. Okamoto, K. (2006). Fundamentals of optical waveguides. Academic press.
2. Abbasi, S., Jafarfard, M. R., Razaghi, D., Montazerolghaem, M., & Pazokian, H. (2021). Laser back-writing of steel for fabrication of
micro-channels on a quartz substrate. JOSA B, 38(5), 1684-1688.
3. Rashidian Vaziri, M. R., Hajiesmaeilbaigi, F., & Maleki, M. H. (2011). Monte Carlo simulation of the subsurface growth mode during
pulsed laser deposition. Journal of Applied Physics, 770(4), 043304.
4. Vaziri, M. R., Hajiesmaeilbaigi, F., & Maleki, M. H. (2010). Microscopic description of the thermalization process during pulsed laser
deposition of aluminium in the presence of argon background gas. Journal of Physics D: Applied Physics, 43(42), 425205.

oy
o8l oy BB WEED://0DSHIT/ gl o a5 cod il s g0 o allie ol


http://www.opsi.ir/article-1-2510-en.html
http://www.tcpdf.org

