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NETLAS COORDINATOR Prof. Adrian Podoleanu  

As the 2023 year draws to a close, we can review it with some satisfaction. 

2023 was a year full of events for the NETLAS community. We secured as 

closely advised by our Officer in charge in Brussels, Dr. Fabrizio Martone 

an extension of 10 months and replacement of 36 months made vacant 

with 3 positions of one year research. Thanks again to the sponsor for 

giving us an extra lifeline to NETLAS, where instead of planned one month 

within 2024, we will now have 11 months and instead of 15 ESRS, we will 

have taken care of 18 ESRs. 

Numerous secondments have taken place and numerous other training 

events. Secondments meant reciprocal visits with transfer of equipment 

over the borders, something that was little contemplated by the time of 

submission for this grant application. ESRs have taken care not only of 

their Science, but have proven as grown into genuine administrators of 

expensive  kits, custom declarations, packing and shipping. Travelled over 

the border with their kits in their luggages (Alejandro Martinez 

Jimenez/University of Kent, Irene Lamoso/University of Darmstatdt, 

Esteban Andres Proano Grijalva/DTU), or driven in their car (Marie 

Klufts/University of Luebeck) or organising large parcels (Sacha 

Grelet/NKT). By now all equipment made it back to the origin and research 

concluded.  

Before the scientific and technological value of secondments we should 

praise the collaboration spirit and the enrichment brought about to the 

NETLAS community by the cultural exchanges triggered by the visits.  
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Several conferences have been attended. Dissemination of research was 

rich, at the main European Laser Congress in Munich and with a planned 

good attendance of Photonics West conference next year. The main 

networking event was diverted from Kent to Tampere. We thank 

colleagues there, Professor Mircea Guina and ESRs Philipp Tatar-Mathes 

and Ifte Bhuiyan for facilitating a truly international exchange by 

amalgamating our NETLAS with their traditional, highly international 

Markus Pessa Summer School. It was educative to see Photonics in its 

greatness in the labs and in the presentation of colleagues from Finland, 

where innovative ideas were nurtured by a strong bond between 

academia and industry. 

Deliverables and Milestones have been continuously reported on the 

portal. One of the most important milestone is the conclusion of PhD  

training, with the fi rst PhD not only submitted, but examined and 

awarded, hence congratulations to the beneficiary University of Tampere 

and the ESR, now PhD, Philip Tatar-Mathes. 

 

In conclusion, we all deserve a relaxing respite.  

Hence I am wishing you Happy Holidays, a Prosperous New Year and I 

hope you will enjoy the peace of the Season.  

Adrian Podoleanu  

We look forward to meeting again in 2023 and welcoming all those 

reading our Newsletters to our events next year.  

Last newsletter of 2023  
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Student Theses -Optical Coherence Tomography News  
 

Membrane-Based Broadband Semiconductor Light 

Sources for Optical Coherence Tomography 

By NETLAS ESR Philipp Tatar-Mathes 

 

 

Recruited by Tampere University, Finland 

Secondment at AOG, University of Kent, UK 

The scope of the thesis is to advance OCT technology along two main avenues:           

i) more versatile membrane-based sources for visible wavelength range;                    

ii) development of polarization sensitive OCT (PS-OCT) as an advanced technique 

providing information of birefringence.  

For the first path several membrane external-cavity surface-emitting lasers (MECSELs) were 

demonstrated targeting operation at difficult wavelength ranges, i.e., the red and near-infrared 

spectral range, and broad-band tuning, an essential feature for OCT.  

 
Figure 55 Picture of the z-cavity under 

operation with a birefringent filter and an 

airgap-etalon inside the cavity.                                           
Picture courtesy of Prabudeva Ramu 

Main results including tunable emission 

were successfully demonstrated yet full 

scale implementation into OCT set-ups 

would require more advanced engineering 

to stabilize the operation for wavelength 

tuning. Broad-emitting MECSEL structures 

were presented based on novel design 

structures, including the incorporation of 

quantum dots in the gain region, as well as 

using two different quantum well types in the 

same active region. Also, the 

characterization of a novel design criterion 

to mitigate undesired spectral effects 

inherent in MECSELs is presented. 

 

Read the entire thesis here 

https://www.octnews.org/category/47/student-theses/
https://trepo.tuni.fi/bitstream/handle/10024/152256/978-952-03-3179-5.pdf?sequence=2
https://trepo.tuni.fi/bitstream/handle/10024/152256/978-952-03-3179-5.pdf?sequence=2
https://netlas.aogkent.uk/phd3-philipp-tatar-mathes/
https://netlas.aogkent.uk/tampere-university-tau/
https://netlas.aogkent.uk/university-of-kent/
https://trepo.tuni.fi/bitstream/handle/10024/152256/978-952-03-3179-5.pdf?sequence=2
https://netlas.aogkent.uk/phd3-philipp-tatar-mathes/
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 Highlight of the year, FDML at shorter wavelength, 
collaboration of 4 NETLAS partners led by University of Luebeck, 

Prof. Robert Huber (UzL), Superlum, Optores and UoKent 

828 kHz retinal imaging with an 840 nm 
Fourier domain mode locked laser 

 

Marie Klufts, Alejandro Martínez Jiménez, Simon Lotz, Muhammad Asim Bashir, 

Tom Pfeiffer, Alexander Mlynek, Wolfgang Wieser, Alexander Chamorovskiy, Adrian 

Bradu, Adrian Podoleanu, and Robert Huber 

Biomedical Optics Express, Vol. 14, Issue 12, pp. 6493-6508, (2023) 

https://doi.org/10.1364/BOE.504302 
 

This paper presents a Fourier domain mode locked (FDML) laser centered around 840 nm. It 

features a bidirectional sweep repetition rate of 828 kHz and a spectral bandwidth of 40 nm. 

An axial resolution of Ḑ9.9 µm in water and a 1.4 cm sensitivity roll-off are achieved. Utilizing 

a complex master-slave (CMS) recalibration method and due to a sufficiently high sensitivity of 

84.6 dB, retinal layers of the human eye in-vivo can be resolved during optical coherence 

tomography (OCT) examination. The developed FDML laser enables acquisition rates of 3D-

volumes with a size of 200 Ĭ 100 Ĭ 256 voxels in under 100 milliseconds. Detailed information on 

the FDML implementation, its challenging design tasks, and OCT images obtained with the laser 

are presented in this paper. 

 
Fig. 9. Retinal OCT imaging focused on the macula. (A) is 20 times averaged, (B) is 

obtained without average, and (C) is 5 times averaged. RPE: retinal pigment epithelium. 

https://netlas.aogkent.uk/lubeck-university/
https://netlas.aogkent.uk/welcome/phd-students/superlum-diodes-limited/
https://netlas.aogkent.uk/optores/
https://netlas.aogkent.uk/university-of-kent/
https://opg.optica.org/boe/fulltext.cfm?uri=boe-14-12-6493&id=542872
https://opg.optica.org/boe/fulltext.cfm?uri=boe-14-12-6493&id=542872
https://opg.optica.org/boe/issue.cfm?volume=14&issue=12
https://doi.org/10.1364/BOE.504302
https://opg.optica.org/getimagev2.cfm?img=GNquWjXRHPop5HA1BS%2FiWYXebHf5ycRJZigqR3Fl220%3D&uri=boe-14-12-6493-g009
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AOG Visit 

Alisia Maldon-Stanleyôs visit to the AOG 

ψÔÈ $ÅÃÅÍÂÅÒ ςπςσ  

On Friday 8th of December 2023, a talk which was hosted by Dr Adrian Bradu, took 

place on pathways into becoming a medical physicist within the NHS. The talk was 

given by former Kent student, Alisia Maldon-Stanley who graduated her Physics with 

Astrophysics (with foundation year) degree not so long ago.  

Alisia currently works as a Radiation Protection Physicist in Queens Hospital, Romford. 

She completed the Scientific Training Programme (STP) prior to this, and gave details 

in her talk about the ways in which you can enter the programme as well as the different 

areas of medical physics you train in whilst completing the programme.  

The talk was open to both undergraduate and postgraduate students and offered a lot of 

insight, as well as raising a lot of curiosity into the career with plenty of questions being 

posed after the talk.  

Prior to the event, Alisia came to the AOG labs to see some of the systems we develop 

as well as speaking to the respective researchers.  

This was a very valuable experience for those involved and it would be lovely for such 

talks to continue in the future. 

 

 

 

 

 

 
Photograph taken by Dr Gianni Nteroli 

@Article written by AOG PhD Student Lucy Abbott 

 

https://blogs.kent.ac.uk/physastro/2023/04/18/where-are-they-now-alisia-maldon-stanley/
https://www.kent.ac.uk/physics-astronomy/people/461/bradu-adrian
https://blogs.kent.ac.uk/physastro/2023/04/18/where-are-they-now-alisia-maldon-stanley/
https://www.bhrhospitals.nhs.uk/queens-hospital/
https://nshcs.hee.nhs.uk/programmes/stp/
https://research.kent.ac.uk/applied-optics/
https://research.kent.ac.uk/applied-optics/person/giannis-nteroli/
https://research.kent.ac.uk/applied-optics/person/lucy-abbott/
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Meeting at the Institute of Physics: Optics for the Eye 

29th November 2023 
 

On the 29th of November 2023, a meeting took place at the Institute of Physics, 

London, which hosted talks from both early career researchers and renowned 

academics around the theme of Optics for the Eye. AOG PhD students Lucy Abbott 

and Taylor Sanderson attended the event alongside Professor Adrian Podoleanu. 

The programme and abstracts for the event for those interested can be found using 

the following website: https://iop.eventsair.com/oe2023/programme   

Both Professor Podoleanu and Lucy Abbott ÇÁÖÅ ÔÁÌËÓȟ ÔÉÔÌÅÄ ȬReal time multiple 

en-face OCT imaging from different depths of the retina ȭ ÁÎÄ ȬMaster-slave 

enhanced visible optical coherence tomography imaging of the human eyeȭȟ 

respectively. The talks were well received and piqued curiosity from other 

attendees who were very friendly and inquisitive in discussion both after the talks 

and throughout the lunch break.  

An award was presented at the end of the event for the best early career 

ÒÅÓÅÁÒÃÈÅÒ ÔÁÌËȠ ÔÈÅ ×ÉÎÎÅÒ ×ÁÓ -ÁÔÔÈÅ× (ÅÌÌÉÓ ×ÈÏ ÇÁÖÅ Á ÇÒÅÁÔ ÔÁÌË ÏÎ ȬHigh 

diffusion efficiency holographic diffusers for managing diplopia Ȣȭ  

Despite being a relatively small meeting, it allowed for a good showcase of 

research ranging from more medical themes to developing devices, OCT to AO-

SLO.  

 

  Lucy Abbott presenting. Photograph by 
Prof Adrian Podoleanu 

 

The LondonΩǎ skyline on the morning of the event. 
Photograph by Lucy Abbott 

 

@Article written by AOG PhD Student Lucy Abbott 

 

https://iop.eventsair.com/oe2023/
https://research.kent.ac.uk/applied-optics/person/lucy-abbott/
https://research.kent.ac.uk/applied-optics/person/taylor-sanderson/
https://www.kent.ac.uk/physics-astronomy/people/357/podoleanu-adrian
https://iop.eventsair.com/oe2023/programme
https://research.kent.ac.uk/applied-optics/person/lucy-abbott/
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OTHER PUBLICATIONS 

Improved resolution in fiber bundle inline holographic 
microscopy using multiple illumination sources 

 

MICHAEL R. HUGHES* and CALLUM MCCALL  

Optica Open. Preprint.  

https://doi.org/10.1364/opticaopen.24799212.v1 

Recent work has shown that high-quality inline holographic microscopy images can be 

captured through fiber imaging bundles. Speckle patterns arising from modal interference 

within the bundle cores can be minimized by use of a partially-coherent optical source such as 

an LED delivered via a multimode fiber. This allows numerical refocusing of holograms from 

samples at working distances of up to approximately 1 mm from the fiber bundle before the 

finite coherence begins to degrade the lateral resolution. However, at short working distances 

the lateral resolution is limited not by coherence, but by sampling effects due to core-to-core 

spacing in the bundle. In this article we demonstrate that multiple shifted holograms can be 

combined to improve the resolution by a factor of two. The shifted holograms can be rapidly 

acquired by sequentially firing LEDs which are each coupled to their own, mutually offset, 

illumination fiber. Following a one-time calibration, real-time resolution-enhanced images are 

created in real-time at an equivalent net frame rate of up to 7.5 Hz. The resolution 

improvement is demonstrated quantitatively using a resolution target and qualitatively 

using mounted biological slides. At longer working distances, beyond 0.6 mm, the 

improvement is reduced as resolution becomes limited by the source spatial and temporal 

coherence. 

 

Fig. 9. Single frame from Visualisation 1 which demonstrates real-time resolution 

enhancement of a hologram of a USAF resolution target. 

https://preprints.opticaopen.org/articles/preprint/Improved_resolution_in_fiber_bundle_inline_holographic_microscopy_using_multiple_illumination_sources/24799212
https://preprints.opticaopen.org/articles/preprint/Improved_resolution_in_fiber_bundle_inline_holographic_microscopy_using_multiple_illumination_sources/24799212
https://doi.org/10.1364/opticaopen.24799212.v1
https://preprints.opticaopen.org/articles/preprint/Improved_resolution_in_fiber_bundle_inline_holographic_microscopy_using_multiple_illumination_sources/24799212
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A Bilateral Craniectomy Technique for In Vivo 
Photoacoustic Brain Imaging 

 

McGuire, L.S.; Zafar, M.; Manwar, R.; Charbel, F.T.; Avanaki , 

Kamran Avanaki former PhD Student under Prof. Podoleanuõs supervision, now 

Associate Professor of Bioengineering at the University of Illinois at Chicago (UIC) 

Appl. Sci. 2023, 13, 12951. 

 https://doi.org/10.3390/app132312951 

Due to the high possibility of mechanical damage to the underlying tissues attached to the 

rat skull during a craniectomy, previously described methods for visualization of the rat 

brain in vivo are limited to unilateral craniotomies and small cranial windows, often 

measuring 4ï5 mm. Here, we introduce a novel method for producing bilateral 

craniectomies that encompass frontal, parietal, and temporal bones via sequential 

thinning of the skull while preserving the dura. This procedure requires the removal of 

a portion of the temporalis muscle bilaterally, which adds an additional 2ï3 mm exposure 

within the cranial opening. Therefore, while this surgery can be performed in vivo, it is 

strictly non-survival. By creating large, bilateral craniectomies, this methodology carries 

several key advantages, such as the opportunity afforded to test innovate imaging 

modalities that require a larger field of view and also the use of the contralateral 

hemisphere as a control for neurophysiological studies. 

 

 

 

Figure 4. (a) Experimental setup of the laser 

scanning OR-PAM system for rat brain imaging. 

(b) Zoomed-in inset (different angle) enclosed by 

blue dashed box in (a). (c) Photoacoustic 

microscopy image of the rat brain when the scalp 

and skull are both removed 

https://www.mdpi.com/2076-3417/13/23/12951#app1-applsci-13-12951
https://www.mdpi.com/2076-3417/13/23/12951#app1-applsci-13-12951
https://www.linkedin.com/in/kamran-avanaki-21262945/overlay/about-this-profile/
https://www.linkedin.com/in/kamran-avanaki-21262945/overlay/about-this-profile/
https://doi.org/10.3390/app132312951


 
 

10 
 

A New Method for Motion Artifact Suppression in Spectral-
Domain Optical Coherence Tomography 

 S. Yu. Ksenofontov, P. A. Shilyagin, D. A. Terpelov, D. V. Shabanov, V. M. Gelikonov &  

G. V. Gelikonov  

Grigory V. Gelikonov, former collaborator to Prof. A. Podoleanu and Dr M. Hughes on 

an ESPRC grant with Imperial College 

Instrum Exp Tech 66, 1037ï1043 (2023). https://doi.org/10.1134/S0020441223050317 
 

A new method for processing spectral-domain optical coherence tomography signals, 

which is designed to effectively suppress motion artifacts under conditions of large probing 

depths, is described. The features of this method made it possible to use it as part of an 

otoscopic system of spectral-domain optical coherence tomography, which ensured high 

quality of real-time imaging. 

 
Fig 3. OCT image: (a) result of OCT image synthesis using transformation (4), (b) result of OCT image 

synthesis using transformation (4), when the surface of the test object is not orthogonal to the direction 

of the probing beam, (c) result of OCT image synthesis using the sequence of transformations (6)ï(8). 

 
Fig.6 Three-dimensional image of a section of the human tympanic membrane obtained in 

vivo in real time 

https://link.springer.com/article/10.1134/S0020441223050317
https://link.springer.com/article/10.1134/S0020441223050317
https://link.springer.com/article/10.1134/S0020441223050317#auth-S__Yu_-Ksenofontov-Aff1
https://link.springer.com/article/10.1134/S0020441223050317#auth-P__A_-Shilyagin-Aff1
https://link.springer.com/article/10.1134/S0020441223050317#auth-D__A_-Terpelov-Aff1
https://link.springer.com/article/10.1134/S0020441223050317#auth-D__V_-Shabanov-Aff1
https://link.springer.com/article/10.1134/S0020441223050317#auth-V__M_-Gelikonov-Aff1
https://link.springer.com/article/10.1134/S0020441223050317#auth-G__V_-Gelikonov-Aff1
https://doi.org/10.1134/S0020441223050317
https://media.springernature.com/full/springer-static/image/art%3A10.1134%2FS0020441223050317/MediaObjects/10786_2023_8749_Fig3_HTML.png
https://media.springernature.com/full/springer-static/image/art%3A10.1134%2FS0020441223050317/MediaObjects/10786_2023_8749_Fig6_HTML.png
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Books & Reviews 

Optical Coherence Tomography Imaging: 

Advances in Ophthalmology 
 

by Jay Chhablani (Editor), Sumit Randhir Singh (Editor) 
 

 

 

The advent of optical coherence 
tomography (OCT) has arrived in an era in 
which the in vivo, cross-sectional imaging 
of both the retina and choroid is possible. 
Infra-red rays of light are used to image 
the chorioretinal layers with an image 

resolution reaching 10-15 microns. During 
the last three decades, OCT technology 
has undergone several improvements, 

such as spectral domain OCT (SD-OCT), 
swept source OCT (SS-OCT), enhanced 

depth imaging (EDI-OCT), wide field OCT, 
intraoperative OCT, OCT angiography 

(OCTA), and adaptive optics OCT.  
These enhancements help in both the 
qualitative and quantitative analysis of 
chorioretinal parameters in pathologies 
such as macular edema, neurosensory 

detachment, retinoschisis, macular 
holes, epiretinal membranes, and 

choroidal tumors. 
An added advantage is the role of OCT 

in the evaluation of optic disc 
disorders, including optic neuritis and 
glaucoma, via the quantitative analysis 

of the retinal nerve fiber layer. 
Moreover, OCT being non-invasive 
provides an opportunity for serial 
imaging during follow-up visits. 

 

Overall, OCT imaging provides tissue details, closely mimicking the 
histopathology, and is an invaluable asset in the armamentarium of 
retina physicians. This special issue includes applications of OCT 

in various chorioretinal disorders. 
 

Order the book here 

https://www.amazon.co.uk/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Jay+Chhablani&text=Jay+Chhablani&sort=relevancerank&search-alias=books-uk
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Sumit+Randhir+Singh&text=Sumit+Randhir+Singh&sort=relevancerank&search-alias=books-uk
https://www.amazon.co.uk/Optical-Coherence-Tomography-Imaging-Ophthalmology/dp/3036592504/ref=sr_1_18?crid=1MD95ZLCEH9VP&keywords=Optical+Coherence+Tomography&qid=1702467264&sprefix=optical+coherence+tomography+%2Caps%2C91&sr=8-18
https://m.media-amazon.com/images/I/51gSNBphiBL._SL1360_.jpg
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Optical Coherence Tomography - Developments and 

Innovations in Ophthalmology 
 

By Giuseppe Lo Giudice (Editor), Irene Gatazzo (Editor) 
 

 

 
 

Optical coherence tomography (OCT) 

has dramatically revolutionized 

ophthalmology in the clinical setting. It 

has become an indispensable tool 

for ophthalmologists, enabling them 

to visualize and diagnose several 

different ocular diseases.  

 

With the advent of OCT, the diagnosis 

and management of ocular diseases 

have become even more accurate, 

efficient, and patient friendly. A new 

generation of OCT technology with 

increased resolution and speed has 

been developed, achieving in vivo 

optical biopsy (i.e., visualization of 

tissue architectural morphology in situ 

and in real-time). Functional extensions 

of OCT technology enable noninvasive, 

depth-resolved functional assessment 

and tissue imaging.  

 

This comprehensive and richly illustrated guide enables the reader 
to identify the anatomy and ophthalmic pathologies illustrated by 

OCT. It is the most up-to-date book on OCT. 
 All the major pathological areas of ophthalmology are covered, 

including macular degeneration, uveitis, glaucoma, vascular 
diseases, and glaucoma abnormalities, as well as other hot topics. 

 

Order the book here 

https://www.amazon.co.uk/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Giuseppe+Lo+Giudice&text=Giuseppe+Lo+Giudice&sort=relevancerank&search-alias=books-uk
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Irene+Gatazzo&text=Irene+Gatazzo&sort=relevancerank&search-alias=books-uk
https://www.amazon.co.uk/Optical-Coherence-Tomography-Developments-Ophthalmology/dp/B0CJD4BKWS/ref=sr_1_25?crid=1MD95ZLCEH9VP&keywords=Optical+Coherence+Tomography&qid=1702468716&sprefix=optical+coherence+tomography+%2Caps%2C91&sr=8-25&ufe=app_do%3Aamzn1.fos.23648568-4ba5-49f2-9aa6-31ae75f1e9cd
https://m.media-amazon.com/images/I/71D5rcJm3zL._SL1360_.jpg
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Optical Coherence Tomography in Dentistry: 

Scientific Developments to Clinical Applications 

(Series in Optics and Optoelectronics) 
 

by Anderson S. L. Gomes (Editor), Denise M. Zezell (Editor), Cláudia C. B. O. 
Mota (Editor), John M. Girkin (Editor) 

 

 

 

 

Optical Coherence Tomography (OCT), 
a method to "see inside of things" without 

destroying them, has been applied to 
subjects ranging from materials science 
to medicine. This book focuses on the 

biomedical application of OCT in 
dentistry, covering topics from dental 

materials to clinical practice. 

Since the introduction of the OCT 
method in ophthalmology in 1991, and 
then dentistry in 1998, developments in 
OCT methods, particularly in biomedical 

areas, have led to its dissemination 
worldwide. The chapters of this book 
cover the basics and recent global 

advances of OCT in dentistry, 
including an overview of the method 
and its use in cariology, restorative 

dentistry, dental materials, 
endodontics, pediatric dentistry, 

orthodontics, prosthodontics, soft 
oral tissues and nanodentistry. 

 

This book will be of interest to both newcomers in the field as well as 
those already working in OCT, either in research and/or the clinic. It will 

be of great use in courses on optical imaging applied to biomedical 
areas, particularly where it can provide real-life examples of the 

application of OCT. 
 

Order the book here 

https://www.amazon.co.uk/Anderson-S-L-Gomes/e/B0BSR3TYH5/ref=dp_byline_cont_book_1
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Denise+M.+Zezell&text=Denise+M.+Zezell&sort=relevancerank&search-alias=books-uk
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Cl%C3%A1udia+C.+B.+O.+Mota&text=Cl%C3%A1udia+C.+B.+O.+Mota&sort=relevancerank&search-alias=books-uk
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Cl%C3%A1udia+C.+B.+O.+Mota&text=Cl%C3%A1udia+C.+B.+O.+Mota&sort=relevancerank&search-alias=books-uk
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_4?ie=UTF8&field-author=John+M.+Girkin&text=John+M.+Girkin&sort=relevancerank&search-alias=books-uk
https://www.amazon.co.uk/Optical-Coherence-Tomography-Dentistry-Optoelectronics/dp/1138477532/ref=sr_1_12?crid=39C4PXRRHM0SE&keywords=Optical+Coherence+Tomography+2023&qid=1702469073&sprefix=optical+coherence+tomography+2023%2Caps%2C57&sr=8-12&ufe=app_do%3Aamzn1.fos.23648568-4ba5-49f2-9aa6-31ae75f1e9cd
https://m.media-amazon.com/images/I/817FvGbmqAL._SY425_.jpg
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CONFERENCES 
 

7th International Conference 

on Optics, Photonics and Lasers (OPAL' 2024) 

15-17 MAY 2024 

PALMA DE MALLORCA (BALEARIC ISLANDS), SPAIN 

 

The conference is focusing any significant breakthrough and innovation in 

optics, photonics, lasers and its applications: read more here 

 

 
 
 


