PROCEEDINGS OF SPIE

Solid State Lasers XXVIII:
Technology and Devices

W. Andrew Clarkson

Ramesh K. Shori
Editors

5-7 February 2019
San Francisco, California, United States

Sponsored and Published by
SPIE

Volume 10896

Proceedings of SPIE 0277-786X, V. 10896

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.

Solid State Lasers XXVIII: Technology and Devices, edited by W. Andrew Clarkson, Ramesh K. Shori, Proc. of SPIE
Vol. 10896, 1089601 - © 2019 SPIE - CCC code: 0277-786X/19/$18 - doi: 10.1117/12.2531314

Proc. of SPIE Vol. 10896 1089601-1



The papers in this volume were part of the technical conference cited on the cover and title page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), "Title of Paper," in Solid State Lasers XXVIll: Technology and Devices, edited by W.
Andrew Clarkson, Ramesh K. Shori, Proceedings of SPIE Vol. 10896 (SPIE, Belingham, WA, 2019)
Seven-digit Article CID Number.

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510624344
ISBN: 9781510624351 (electronic)

Published by

SPIE

P.O. Box 10, Bellingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2019, Society of Photo-Optical Instrumentation Engineers.

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online at copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is 0277-
786X/19/$18.00.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.
Publication of record for individual papers is online in the SPIE Digital Library.

SPIEDigitallibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation
identifier (CID) number is assigned to each article at the time of publication. Utilization of CIDs
allows articles to be fully citable as soon as they are published online, and connects the same
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID article
numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
* The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.

Proc. of SPIE Vol. 10896 1089601-2



Contents

Vii Authors
Xi Conference Committee

EYE-SAFE AND MID-IR LASERS

10896 02 Fast tunable Mid-IR source pumped by a picosecond fiber laser [108964-1]

10896 03 Er/Yb glass Q-switched lasers with optimized performance [10896-2]

10896 04 1.6-p Er:YGG waveguide amplifiers [108%6-3]

10896 07 Acousto-optically Q-switched diode side-pumped Er:YLF laser generating 50-kW peak power
in 70-ns pulses [10896-6]

10896 0A Compact efficient Tm:YAP pumped mid-IR OPO (Invited Paper) [108964-9]
UV AND VISIBLE LASERS

10896 0B Low-threshold blue lasing from fully transparent porous silicon monolithic microcavities
infilirated with a polyfluorene derivative [10896-10]

10896 OE High-energy quasi-CW 355-nm UV pulses generation from a diode-pumped sub-nanosecond
Nd:YAG system [10896-13]

10896 OF Compact solid state laser to generate 5 mJ at 532-nm [108%6-14]
PULSED LASERS

10896 OH High power ultrafast laser with highly dynamic repetition rate and constant pulse energy from
single pulse to 10 MHz [10896-16]

10896 0Ol Common oscillator multi-leg burst-mode laser systems for interference-free multimodal
imaging of reacting flows [10896-17]

10896 0J Passively cooled Cr:YAG Q-switched Yb:YAG micro-laser delivering continuously tunable high

repetition rate bursts of short pulses [10896-18]

Proc. of SPIE Vol. 10896 1089601-3



10896 OK 12-ps megawatt peak power pulses out of a single laser oscillator with nonlinear pulse
compression [10896-19]

10896 OL Development of compact laser system with 1-J, 300-Hz by using high peak power laser-diode
pumped Nd:YAG amplifiers for novel laser application [10896-20]

10896 OM Development of a 10-J, 10-Hz laser ampilifier system with cryo-cooled Yb:YAG ceramics using
active-mirror method [10896-21]

10896 ON Research on discharge and radiation characteristics of multi-electrode high power pulsed
xenon flash lamp [10896-22]
ULTRAFAST LASERS

10896 00 High-power 2-micron optical-parametric frequency converter with sub-picosecond pulse
duration [10896-23]

10896 OP Burst picosecond hybrid fiber/crystal laser for LIPSS processing [10896-24]

10896 0Q CPA-free amplification of sub-10-ps pulses in Ho:YLF to the ml-level at 2-um wavelength
[10896-25]
DISK LASERS

10896 OV New compact pump geometry for thin disk lasers with a tilted optical long-pass filter [10896-30]

10896 OW Latest advances in high power and high brightness laser technology [10896-31]

10896 0X Compact 20-pass thin-disk amplifier insensitive to thermal lensing [10896-32]

10896 0Y High-energy ultrafast thin-disk amplifiers [10896-72]
NOVEL LASER CONCEPTS

10896 10 Alexandrite laser in Q-switched single longitudinal mode operation pumped by a fiber-
coupled diode module [108964-34]

10896 11 Dual-wavelength Nd:CALGO laser based on an intracavity birefringent filter [10896-35]

10896 12 Continuous-wave Nd:YLF laser diode-pumped at 908 nm [10896-36]

10896 14 Phase aspect in stimulated and spontaneous emission and the laser linewidth [10896-38]

Proc. of SPIE Vol. 10896 1089601-4



10896 15 Lasing wavelength in dielectric distributed-feedback lasers with a distributed phase shift

[10896-39]

10896 18 A compact, single-frequency, high-power, SBS-free, Yb-doped single-stage fiber amplifier
[10896-42]

10896 19 High power zig-zag active-mirror laser amplifier with jet impingement cooling [10896-43]

LASER MATERIALS AND CHARACTERIZATION

10896 1D Continuous-wave Yb:YAP laser with high power diode pumping [10896-47]
10896 1E Stress-optic measurements of SCHOTT laser glass [10896-48]

10896 1G Gain dynamics in a highly ytterbium-doped potassium double tungstate thin-film amplifier
[10896-50]

AIRBORNE AND SPACE QUALIFIED LASERS

10896 1H Laser system development for the LISA (Laser Interferometer Space Antenna) mission
[10896-51]
10896 1J Design and packaging of a compact entangled-photon source for space quantum key

distribution [10896-53]

POSTER SESSION

10896 1L Temperature influence on spectroscopic and laser properties of Er:YLF crystal [10896-55]

10896 1N Millijoule-level sub-nanosecond green laser system using Nd:YAG microchip laser with
polarization-selective grating mirror [10896-57]

10896 1P Enhancement of saturable absorption performance by modifying MoS2 with polypyrrole
[10896-59]
10896 1Q Intracavity loss measurement in a diode-pumped Yb:CALGO laser [10896-60]

10896 1R Thermal lensing in Nd:GdVO4 laser with 912-nm diode pumping [108964-61]
10896 1S Comparative studies of high power diode-pumped Yb:CALGO and Yb:KYW lasers [10896-62]

10896 1T Laser operation of Nd3*-doped silicates (Gd,Y)2SiOs, (Lu,Y)28iOs and Lu2SiOs at ~1.36-uym
[10896-63]

Proc. of SPIE Vol. 10896 1089601-5



vi

10896 1V

10896 1W

10896 1Y

10896 11

10896 20

10896 22

Fe:CdMnTe laser generating 5.4-6 pm radiation [10896-65]
Temperature influence on microchip lasers based on Nd:YAG crystal [10896-66]

Opto-mechanical design and verification of the MOMA UV laser source for the ExoMars 2020
mission [10896-48]

Zero-phonon line pumped Yb:YAG TRAM laser oscillator with direct jet impingement cooling
[10896-69]

Hybrid SOA/fibre topology for actively mode-locked laser with extended pulse-shaping
capability [10896-70]

Modeling and design of passive Q-switched Nd:YAG for laser induced breakdown
spectroscopy (LIBS) applications [10896-73]

Proc. of SPIE Vol. 10896 1089601-6



Authors

Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36
numbering is employed for the last two digits and indicates the order of articles within the volume.
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, OA, 0B...0Z, followed by 10-1Z, 20-2Z, etc.

Adachi, Muneyuki, TN
Aguilé, Magdalena, 1T
Akbari, R., 11, 1D
Antognini, A., 0X

Araki, Shungo, TN
Aravazhi, Shanmugam, 1G
Balliu, Enkeleda, 18
Barillaro, Giuseppe, 0B
Bernhardi, E. H., 15
Bourdon, P., 0J

Braun, Bernd, OK
Bremner, D., 1J
Burgess, James, OF
BUttner, A., 1Y

Camp, Jordan B., TH
Carpenter, L. G., 04
Caspani, L., 1J

Cech, Miroslav, 1L
Chinn, Stephen, 03
Chosrowjan, Haik, 1Z
Cole, Brian, 0A

Daigo, Hiroyuki, 19, 1Z
Davis, Mark J., 1E
Défossez, Florent, 02
Diaz, Francesc, 1T
Dolfi-Bouteyre, A., 0J
Doroshenko, M. E., 1V
Dorward, W., 1J
Dupuy, Julien, OP
Durécu, A., 0J

Eason, R. W., 04

Elsen, Florian, 0O
Engholm, Magnus, 18
Ernst, M., 1Y
Estevadeordal, Jordi, Ol
Ewers, Benjamin, OV
Fahey, Molly E., TH
Fan, Shuwei, ON

Felver, Josef J., Ol
Fischer, Alexander, OV
Fleury, D., 0J

Frede, Maik, 0Q

Fujita, Masayuki, 1Z
Garcia-Blanco, Sonia M., 1G
Gates, J. C., 04
Gawith, C. B. E.,, 04
Gerasimenko, A. S., 1V
Gognau, Alexandre, 02, OP
Goldberg, Lew, 03, 0A

Gord, JamesR., Ol
Grant-Jacob, J. A., 04
Grebing, Christian, OY
Griebner, Uwe, 1T
Gustave, F., 0J

Hagen, Clemens, 07
Hamamoto, Koichi, 19, 1Z
Hanebuchi, Masaaki, 1N
Harfoosh, Amro, 22
Harth, F., OH

Hatano, Y., OM

Hayden, Joseph S., 1E
Hays, Alan, 03

Heinrich, Ame, 07

Herek, Jennifer L., 1G
Herkommer, Clemens, 0Y
Hernandez, Yves, 02, OP
Herrmann, T., OH

Hily, Jéréme, OP
Hinkelmann, Moritz, 0Q

Hoffmann, Hans-Dieter, 00, 10

Hoéffner, J., 10

Hough, Nate, 03

Hsu, Paul S., Ol

Huang, Chumin, ON
Hunnekuhl, M., 1Y
Iguchi, Takuto, OL, OM
lkebuchi, Hiroshi, 19, 1Z
Inoue, Naoki, 19

Ismail, N., 15

lyama, Koichi, OL, OM
lzawa, Yasukazu, 1Z
Jacgmin, H., 0J

Jelinek, M., 1V
Jelinkovd, Helena, 1L, 1V, TW
Jia, Shenli, ON

Jiang, Naibo, 0l

Jico, Hua, 1H

Jungbluth, Bernd, 00, 10
Kabeya, Y., OM

Kalms, R., 1Y

Kaneko, Takeshi, 17
Kashif, Tamer M., 22
Kato, Yoshinori, OL, OM
Kawai, Kazuki, OL, OM
Kawanaka, J., OM
Kawashima, Toshiyuki, OL
Killi, Alexander, OW
Kirch, K., OX

Proc. of SPIE Vol. 10896 1089601-7

vii



viii

Klingebiel, Sandro, 0Y
Knecht, A., OX

Kobtsev, Sergey M., 20
Kohl, Hagen, 0K
Kojima, Kazunobu, 1N
Kopf, Daniel, 0K

Kores, C.C., 15
Kovalenko, N. O., 1V
Kracht, Dietmar, 0Q, 1Y
Krainak, Michael A., TH
Krotz, Peter, OY

Kulcsar, Gabor, OK
Kurata, M., OM
Kurilchik, S. V., 04
Kurita, Norio, OL

Kurita, Takashi, OL, OM
Lamard, Laurent, 02

La Mattina, Antonio A., OB
Lanzani, Guglielmo, 0B
Laurell, F., 15

Lecourt, Jean-Bernard, 02, OP
Lee, S.T., 1J

Le Gouét, J., 0J

Leng, Yuxin, OE

L'nuillier, J. A., OH

Li, Dazhi, 1Z

Li, Guiqiu, 1P

Li, Haibing, ON

Liu, Jianjun, ON

Loiko, Pavel, 11, 1Q, 1T
Lombardg, L., 0J
Lorbeer, Raoul-Amadeus, OV
Lv, Xinlin, OE
Mackenzie, J. ., 04

Major, Arkady, 11,12, 1D, 1Q, 1R, 1§, 1T

Manjooran, Sujith, 1S
Marszalek, M., 0X
Mateos, Xavier, 1T
McCarthy, John C., 0A
McKnight, L., 1J

Merritt, Scott A., TH
Messner, Manuel, 07
Metzger, Thomas, 0Y
Micalizzi, Frankie, TH
Michel, Knut, OY
Mizuta, Y., OM

Mo, Yongpeng, ON
Mokhtar, Ayman M., 22
Morgner, Uwe, 0Q
Morioka, Tomoya, 19, 1Z
Morita, Takaaki, OL, OM
Motokoshi, Shinji, 1Z
Motti, Silvia G., 0B
Munk, A., 10
Muramatsu, Y., OM
Nadimi, Mohammad, 12, 1R
Nejezchleb, Karel, TW
Némec, Michal, TW
Nettleton, John, 03

Neumann, Jorg, 0Q, 1Y
Nez, F., OX

Nilsson, Hans-Erik, 18
Nishikata, Shingo, 19, 1Z
Nuber, J., OX

Numata, Kenji, TH

Nyga, Sebastian, 00
Nyushkov, Boris, 20
Ohtani, Yuichi, 19, 1Z
Ouinten, Chems-Eddine, 02, OP
Parvitte, Bertrand, 02
Paterno, Giuseppe M., 0B
Pati, Bhabana, OF

Peng, Yujie, OE

Peremans, André, 02
Petrov, Valentin, 1T
Planchat, C., 0J

Pohl, R., OX

Polinau, Markus, 14, 15, 1G
Pomeranz, Leonard A., OA
Poprawe, R., 10

Prentice, J. J., 04

Prinz, Stephan, OY

Qian, Qizhang, 1P

Rayno, Michael, OF

Reza, Md. An.R., 1Q
Riha, A., 1V

Riris, H., 04

Robbiano, Valentina, 0B
Robertson, S., 1J

Roy, Sukesh, Ol

Ryba, Tracey, OW

Schad, Sven-Silvius, OW
Schulthess, 1., 0X
Schuhmann, K., 0X
Schultze, Marcel, 0Y
Schulz, Bastian, 0Q
Schunemann, Peter G., 0A
Scotognella, Francesco, 0B
Sedaghati, Zohreh, 12
Sekine, Takashi, OL, OM
Serres, Josep Maria, 1T
Sinkunaite, L., 0X

Skoda, Vdaclav, 1W
Slipchenko, Mikhail N., Ol
Smith, P. G.R., 04
Segrensen, S., 1J

Speiser, Jochen, OV

Stark, Sebastian, 0Y
Stebbins, Kenneth, OF
Strotkamp, M., 10

Su, Hongpeng, OE

Sule, Jan, 1L, 1V, TW
Suzuki, Jun, TN

Svejkar, Richard, 1L
Takeuchi, Yasuki, OL, OM
Tamaoki, Yoshinori, OL, OM
Taniguchi, Seiji, 1Z

Proc. of SPIE Vol. 10896 1089601-8



Teisset, Catherine Y., 0Y
Tokita, S., OM
Unterrainer, Karl, 07
Vallon, Raphaél, 02
Vdazquez-Cérdova, Sergio A, 1G
Vyhlidal, D., 1V

Wandt, Christoph, 0Y
Wandt, Dieter, 0Q
Wang, Zhengping, 1T
Waritanant, Tanant, 1R
WeBels, P., 1Y
Willemsen, L., 1Y
WUppen, Jochen, 00
Xu, Jun, 11,1D, 1T

Xu, Xiaodong, 11, 1D, 1T
Xu, Xinguang, 1T

Yi, Tongxun, Ol

Yong, Yean-Sheng, 1G
Yoshida, Naoki, 1N

Yu, Anthony W., 04, TH
Zaske, Sebastian, OW
Zawilski, Kevin T., 0A
Zéninari, Virginie, 02
Zeyen, M., OX

Zhang, Xuzhao, 1T

Proc. of SPIE Vol. 10896 1089601-9



Proc. of SPIE Vol. 10896 1089601-10



Conference Committee

Symposium Chairs

Xianfan Xu, Purdue University (United States)
Beat Neuenschwander, Berner Fachhochschule Technik und
Informatik (Switzerland)

Symposium Co-chairs

Koji Sugioka, RIKEN (Japan)
Reinhart Poprawe, Fraunhofer-Institut fOr Lasertechnik (Germany)

Program Track Chairs

Kunihiko Washio, Paradigm Laser Research Ltd. (Japan)
John Ballato, Clemson University (United States)

Conference Chairs

W. Andrew Clarkson, University of Southampton (United Kingdom)
Ramesh K. Shori, SPAWAR Systems Center (United States)

Conference Program Committee

Gary Cook, Air Force Research Laboratory (United States)
Dennis G. Harris, Dennis Harris Associates (United States)
Helena Jelinkovd, Czech Technical University in Prague

(Czech Republic)
Christian Krdnkel, Leibniz-Institut fUr KristallzUchtung (Germany)
Jacob I. Mackenzie, University of Southampton (United Kingdom)
Markus Pollnau, University of Surrey (United Kingdom)
Narasimha $. Prasad, NASA Langley Research Center (United States)
Bojan Resan, Fachhochschule NordWestschweiz (Switzerland)

Session Chairs

1 Eye-Safe and Mid-IR Lasers
Ramesh K. Shori, SPAWAR Systems Center (United States)

2 UV and Visible Lasers
Jacob I. Mackenzie, University of Southampton (United Kingdom)

3  Pulsed Lasers
Rita D. Peterson, Air Force Research Laboratory (United States)

Proc. of SPIE Vol. 10896 1089601-11

Xi



Xii

Ultrafast Lasers
Markus Pollnau, University of Surrey (United Kingdom)

Disk Lasers
Dennis G. Harris, Dennis Harris Associates (United States)

Novel Laser Concepts
W. Andrew Clarkson, University of Southampton
(United Kingdom)

Laser Materials and Characterization
Rita D. Peterson, Air Force Research Laboratory (United States)

Proc. of SPIE Vol. 10896 1089601-12



