VY Sl ) o,leds A Wl (slais Q}:éjrglcdl;.u

Journal of Nuclear Science and Technology
Vol. 99, No. 2, 2022

FolgS g adiand SBlad sbaas 5 30 (g3 (550U wulyd A lie

Y . Y oar- \ P,
O3k aae & Bl 0gls ¢ cwles il
Sl = ol VFATFAVINE s iy o8 (o) Cnio 5 ol oSS (S 58 09,5 )
Oyl = ol VEYRO-AYE @ iy B9 o sail (65,1 Hlojlu sl 928 g pole olKimgsy ¢ oosislsS 6Lad)5ioé 5 Sgigd oaSimgy ¥
*Email: hpazokian@aeoi.org.ir

g sl
QAN NF sallie Bpdy Gl VAN - sallie Sl o gl

WS>

g5 g 55l psbie ol (sl el ol sy F)lgS g aded Slad sl ;5 59, 655 GBS aRlB () 4 i o0l o
Gy 15 5 oot bl slawdly 5 ous T o 5l oole (FuiS el il 55, 5l G el 00 00l il aigei »» NA:YAG
S59098590 2 55 Syl g Ll slaad Slenly egdle Ll oads auslio 4Y 15 90 o j0 anld nl BaiS e S5h5 3 )leS g Al
CellB L b JU5,Se ol anld (nl b oS sl po lis mll el 0als g loasY 5y andly Soii Slge g8 5 (e 5 s
5 35155 Cr s Fe slapys) ba¥ nj g9, g5 Slydgl jea> 05 sl ¥ 55 50 (202l Lulpd 5 b (Gas g L) ol a8
olawi dlax 3l 20 il Loyl all )fo]..,l., o JUlS 5,500 0 )15 (55, ilgs o a5 sl 0y0y (ol oo Az (Al Y 5 o FE gy
Sl s Y 5 4 Bl 355 Slge £9 g Glie 5 UL culS p S5e ol 5l aY 5 g5 8 g LSS E5 s Swls (b
Al digad 55155 Y 205 (55, d9zee O g5 5 e iz 5 009 4kl G UL sl 5l Sk 55185 50 el Slml sla JUIS
(UV-Visible) zauls- Sy g (EDX) WSl 555 il o ik Jawgs oy 15 10 aidldoss slasye €95 9 ol ol 5y
SlaS 5 g9 oy e 9 CEM) (phag) (G595l 0sSing a5 rhans gistsled 1 o JUIS (sligy 5 arled gy sl sl 00 (s
el 0 solazwl (XRF) (sG55 5 el ygdals  eiwcands 51 Ll 518 30 54250

JUIS 5,50 ogamdly 1555 S w5,50) 5,y 10 3lganls

Comparison of the laser backwriting process on glass and quartz

Sh. Abbasi!, D. Razaghi?, H. Pazokian*?
1. Physics Department, Iran University of Science and Technology, Postal code: 1684613114 ,Tehran - Iran
2. Photonic and Quantum Technologies Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 14395-836, Tehran - Iran

Research Article
Received 31.10.2020, Accepted 5.1.2021

Abstract

The laser back writing process (LBW) on the glass and quartz has been studied in the present work. For
this purpose, a steel target was irradiated with Q-switched Nd:YAG laser pulses. As a consequence of the
laser irradiation, the produced plasma is penetrated onto the glass and quartz substrates. The process was
compared for two different samples. The effects of the pulse numbers and the laser fluence on the
morphology and the target material penetration on the substrate were investigated. The results show that
this process produces microchannels with the controlled dimensions (the depth and width) on the
substrate. The presence of the nanoparticles (Fe and Cr ions on quartz and Fe ions on glass) is an
important result of this process that can affect the microchannels' function. Irradiation parameters,
including the number of pulses, the laser fluence, the pulse repetition rate, and the substrate material,
affect the channel quality and the type and rate of the ion penetrated onto the substrates. The width of the
channels for the quartz sample is greater than that of the glass sample, and also, more ions are deposited
on the quartz substrate than the glass. The EDX and UV-Visible spectroscopies were used for studying
the penetration rate and the type of ions present on the substrates. The surface profilometer and scanning
electron microscopy were used to investigate the profile and the width of the affected area. X-ray
fluorescence spectroscopy (XRF) was used to study the metal target's composition.
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