BOLUM 6

LAZER TURLERI

Umut SARAC

Giinlimiizde birgok lazer tiirii kullanimda oldugu i¢in fazla detaya girilmeden bu
farkli lazerlerin nasil ¢alistig1 genel hatlariyla agiklanacaktir. Teknolojiden biyo-
medikal ve tip alanina, sanayiden estetik sektoriine bircok alanda uygulama saha-

s1 bulan lazer tiirleri su sekilde siralanabilir:

o Gaz Lazerler
o Swvi Lazerler
o Kat1 Lazerler
o Yari-iletken Lazerler
« Kimyasal Lazerler
o Excimer Lazer
o Gaz dinamik Lazerler
o Enine Elektrik Atmosferik (EEA) Lazerler
o Elektron Isin1 Lazerleri
o Serbest Elektron Lazerleri
o Fiber Lazerler
« Dalga Kilavuzu Lazerleri
Bu lazerlerin siniflandirilmasi pompalama mekanizmalarina gore yapilmakta-
dir. Kaviteden ziyade pompalama mekanizmasi lazerleri birbirinden ayiran 6zel-

liktir. Lazerlerin pompalama mekanizmalari alt basliklarda incelenecektir.
6.1. Optik Pompa

Optik pompa, daha 6nceki konularda gosterildigi gibi, 3 enerji seviyesine sahip

bir sistemde, taban durumundaki elektronlarin {ist uyarilmis seviyeye tasinma-

1 Prof. Dr, Bartin Universitesi, Egitim FakUltesi, Fen Bilgisi Egitimi AD, usarac@bartin.edu.tr



Lazerlerin Temel Prensipleri o |e

REFERANSLAR

1.

10.
11.
12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

S. Ezekiel. RES.6-005 Understanding Lasers and Fiberoptics. Spring 2008. Massachusetts Insti-
tute of Technology: MIT OpenCourseWare, https://ocw.mit.edu. License: Creative Commons
BY-NC-SA.

E Trager. Handbook of Lasers and Optics. Springer 2012.

A. E. Siegman. Lasers, University Science Books, Mill Valley, CA 1986.

S. Nagabhushana and N. Sathyanarayana. Lasers and Optical Instrumentation. LK. Internatio-
nal Publishing House Pvt. Ltd. New Delhi, Bangalore, 2010.

W. T. Silfvast. Laser Fundamentals. Cambridge University Press, 2012.

M. Anni and S. Lattante. Organic Lasers Fundamentals, Developments and Applications. Pan
Stanford Publishing, Taylor & Francis, 2018.

H. Kogelnik and T. Li. Laser beams and resonators. Appl. Opt. 5, 1550, 1966.

R. Paschotta. Article on ‘amplifiers’ in the Encyclopedia of Laser Physics and Technology, 1. edi-
tion October 2008, Wiley-VCH, ISBN 978-3-527-40828-3.

P. W. Milonni and J. H. Eberly. Laser Physics. John Willey & Sons. 2010.

J. Hecht. Understanding Lasers.4th Ed. Wiley- IEEE Press, Dec. 2018

J. H. Eberly and P. W. Milonni. Lazerler. Cevirmen: Ibrahim Okur. Degisim Yayinlar1. 2006.

C. W. Billings and J. Tabak. Lazerler [slenmis Isigin Teknolojisi ve Kullanimi. Cevirmen: Giirsel
Tanriover. Tiibitak Yayinlar1 2012.

R. Aydin. Lazerler ve Temel Uygulamalari. ODTU - Egitim Yayinlar1 2016.

I. Boyraz and A. Yildiz. Lazer cegitleri ve yiiksek yogunluklu lazer kullanima. J. Contemp Med.
2016, 6, 104-109.

G. Kasnak and H. E. Firath. Lazer Fizigi ve Lazer Uygulamalarinda Temel Kavramlar. Turkiye
Klinikleri J Periodontol-Special Topics 2016, 2, 1-6.

C. Herath, C. Wang, M. Kaya and D. Chevalier. Fiber loop ringdown DNA and bacteria sen-
sors, J. Biomed. Opt. 16(5), 050501/1-3, 2011.

C. Wang, M. Kaya and C. Wang. Evanescent field-fiber loop ringdown glucose sensor, J. Bio-
med. Opt. 17(3), 037004/1-10, 2012.

P. Sahay, M. Kaya and C. Wang. Fiber Loop Ringdown Sensor for Potential Real-Time Monito-
ring of Cracks in Concrete Structures: An exploratory Study, Sensors, 13, 39-57, 2013.

M. Kaya, P. Sahay and C. Wang. Reproducibly reversible fiber loop ringdown water sensor
embedded in concrete and grout for water monitoring, Sensor Actuat. B-Chem. 176, 803-810,
2013.

C. Wang, M. Kaya, P. Sahay, H. Alali and R. Reese. Fiber optic sensors and sensor networks
using a time-domain sensing scheme, Optics and Photonics Journal, 3, 236-239, 2013.

M. Kaya, O. Esenturk. Highly sensitive fiber optic pressure sensors for wind turbine applicati-
ons. Turk. J. Elec. Eng. & Comp. Sci. 2020, 28, 2789-2796.

M. Kaya. Fiber optic chemical sensors for water testing by using fiber loop ringdown spectros-
copy technique. Turk. J. Elec. Eng. & Comp. Sci. 2020, 28, 2375-2384.

M. Kaya and C. Wang. Detection of trace elements in DI water and comparison of several water
solutions by using EF-FLRD chemical sensors, AIP Conf. Proc. 1809, 020027/1-8, 2017.

M. Kaya and C. Wang. Fiber loop ringdown glucose sensors: initial tests in human diabetic
urines, Proc. SPIE 9098, Fiber Optic Sensors and Applications XI, 909800 (June 18, 2014).

101



¢ | e Lazerlerin Temel Prensipleri

102

25.

26.

27.

28.

29.

30.

31.

32.

M. Kaya and O. Esenturk. Study of Strain Measurement by Fiber Optic Sensors with a Sensitive
Fiber Loop Ringdown Spectrometer, Opt. Fiber Technol. (2019) 54, 102070.

A. Yolalmaz, E Hanifehpour Sadroud, M.E. Danisman, O. Esenturk. Intracavity gas detection
with fiber loop ring down spectroscopy, Optics Communications, 396, (2017), p.141-145.

A. Yolalmaz, M.E Danigman, O. Esenturk. Discrimination of chemical via refractive index by
EF-FLRD, O. Appl. Phys. B (2019) 125: 156.

M. Kaya. Time-domain fiber loop ringdown sensor and sensor network. PhD, Mississippi State
University, Starkville, MS, USA, 2013.

G. Gagliardi and H-P. Loock. Cavity-enhanced spectroscopy and sensing, Chp. 12, C. Wang,
‘Fiber loop ringdown sensors and sensing, Springer-Verlag Berlin Heidelberg 2014, Springer,
Berlin, Heidelberg.

S. Tagkin. Fizik Makaleleri: Fizik ve Teknoloji Yazilar1. 2019. E-book. StreeLib, Milano, Italya.
N. Tarakgioglu. Lazerler ve Materyal Isleme Uygulamalari. 2004. Atlas yayin dagitim, Cankaya,
Ankara, Tiirkiye.

Serway, Raymond A. Physics for Scienticst and Engineers, 6th Ed. 2003. Brooks/Cole Pub. Co.
Utah, USA.



