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AOG Visits 

NATS Technicians visit the Applied Optics Group Labs 
  

On Friday, 15th of September 2023, AOG lab members welcomed our 
colleagues from technical services from our Division, visiting the labs and 
discussing the research carried out there. The visit started with a short talk from 
Dr Manuel Marques, which included a video addressed from the head of the 
group, Prof Adrian Podoleanu. The visiting group included colleagues from the 
Physics and the Forensic Sciences teaching labs, in addition to the Science Stores 
team. They ǾƛǎƛǘŜŘ ǘƘŜ ƭŀōǎ ƻŦ ǘƘŜ !hD ǊŜǎŜŀǊŎƘŜǊǎΣ ǿƛǘƘ ǘƘŜ ƎǊƻǳǇΩǎ tƘ5 
students and post-docs being able to informally explain their area of research 
and potential applications. 

Seeing all the equipment in operation was of particular interest to our 
Science Stores colleagues, who have handled hundreds of packages 
containing research equipment for the group in the last few years. 

Throughout the visit, the group also had a chance to see some experimental 
demonstrations, including one where they had the chance to have their 

fingertips examined with the 1060 nm swept-source OCT system. 

 

We were delighted to welcome 
them in the group, and even more 

delighted to receive a lovely 
message of thanks from one of 
our colleagues from the Science 

Stores team, Sabine Hall.  

We look forward to continuing the 
excellent work with them for years 

to come! 
 

 

@article by Dr Manuel Marques 

https://research.kent.ac.uk/applied-optics/
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AOG Visits 

 

/Î ςχÔÈ 3ÅÐÔÅÍÂÅÒ ςπςσ !/' ÈÁÄ ÔÈÅ ÐÒÉÖÉÌÅÇÅ ÔÏ ÈÏÓÔ                
$ÒȢ "Ï 'Õȟ $ÅÐÕÔÙ 3ÅÃÒÅÔÁÒÙ 'ÅÎÅÒÁÌ #ÈÉÎÅÓÅ /ÐÔÉÃÁÌ 

3ÏÃÉÅÔÙ &ÅÌÌÏ× #/3Ⱦ30)%Ⱦ/04)#! Ⱦ,)! 
&ÏÕÎÄÅÒȾ0ÒÅÓÉÄÅÎÔȾ#4/ ÁÔ "ÏÓ 0ÈÏÔÏÎÉÃÓ 

The groupôs PhD students and post-docs had the chance to 

show their experiments and explain their area of research and 

potential applications. 

 

 

 

 

From left to right:       

Dr Bo Gu, Prof. 

Adrian Podoleanu, 

Dr. Radu Stancu and 

Dr Manuel Marques 

 

Read more about Dr. Bo Gu 

Dr. Bo Gu ï 2022 Schawlow Award Recipient ï Laser Chirp 

 

Business Forum: Industrial laser markets in China - changing 

and still growing | Laser Focus World 

 

https://www.laserchirp.com/2022/10/dr-bo-gu-2022-schawlow-award-recipient/
https://www.laserfocusworld.com/lasers-sources/article/16547116/business-forum-industrial-laser-markets-in-china-changing-and-still-growing
https://www.laserfocusworld.com/lasers-sources/article/16547116/business-forum-industrial-laser-markets-in-china-changing-and-still-growing
https://research.kent.ac.uk/applied-optics/
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AOG WELCOME FAIR  

 

On Thursday 21 st and Friday 22 nd  of September  2023 , the 

University of Kent held a Welcome Fair  to show the new arrivals 

what student groups are available to join.  

The Optica Student Chapter at Kent  held a stall on the behalf of 

their society with Kent Union on which they made an optics -

themed display,  and spoke to students who were interested.  

The members of the chapter, which represented the society on 

the day,  were AOG PhD Student  Lucy Abbott  (president  of the 

Chapter ), NETLAS PhD Student Gopika Venugopal  (secretary) and 

AOG PhD Student Julien Camard  (treasurer). There was also 

support shown by Dr Manuel Marques  and Professor Adrian 

Podoleanu  who came to visit the stall.  

The society currently has 10 members. When speaking to 

potential members, the intentions of the society over the coming 

year was conveyed;  the society would like to hold an industry visit 

as well as an academic talk , as well as the usual socials involving 

board games  and expanding their social media to be more 

educational around optics topics . 

https://kentunion.co.uk/welcome-fair
https://osachapter.aogkent.uk/
https://osachapter.aogkent.uk/
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PUBLICATIONS 

Exploring the impact of PVC and PVA microplastics on 
zebrafish tissue using multi -spectral imaging, Optical 

Coherence Tomography (OCT) and biospeckle OCT (bOCT)  

 
Pooja C. Asani, Zoya Alam, Raju Poddar 

 
Chemosphere 

Volume 341, November 2023, 140088 
https://doi.org/10.1016/j.chemosphere.2023.140088 

Studies on Microplastics adsorption in zebrafish using non -invasive, 
real -time imaging techniques. Multi -spectral imaging to detect dyed 
Polyvinylchloride and Polyvinylalcohol particles. In -vivo imaging of 
gills using sweptsource optical coherence tomograp hy (SSOCT). 
Biospeckle OCT (bOCT) variance analysis to monitor changes in 
biological activity. Comparison of bOCT variance data to detect changes 
in microplastics -treated zebrafish  

 
 

https://www.sciencedirect.com/journal/chemosphere
https://www.sciencedirect.com/journal/chemosphere/vol/341/suppl/C
https://doi.org/10.1016/j.chemosphere.2023.140088
https://www.sciencedirect.com/science/article/pii/S0045653523023585
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Discretely Tunable (2594, 2629, 2670 nm) GaSb/Si3N4 Hybrid 
Laser for Multiwavelength Spectroscopy 

Samu-Pekka Ojanen, Jukka Viheriälä, Nouman Zia, Eero 
Koivusalo, Joonas Hilska, Heidi Tuorila, Mircea Guina 

 

 

Laser Photonics Rev.2023, 2300492 

First published: 15 September 2023 

https://doi.org/10.1002/lpor.202300492 

 
A discrete, tunable photonic integrated laser is showcased for multiwavelength 

spectroscopy of CO2, H2S, and H2O. The laser combines an AlGaInAsSb/GaSb type-I 

quantum well-reflective semiconductor optical amplifier with a Si3N4 photonic 

integrated circuit (PIC). Operating at room temperature, the laser emits at 2670.42, 

2629.12, and 2594.27 nm, with mW-level average powers. The PIC employs a novel 

approach for achieving switching between three distinct emission wavelengths by 

using two cascaded tunable MachïZehnder interferometers (MZIs) that are connected 

to three spiral-shaped narrow-band distributed Bragg reflectors (DBRs). Read More 

 

 

 
 

Figure 1: Schematic of the GaSb/Si3N4 hybrid MWL demonstrated in this 
work. 

 

 

 

https://onlinelibrary.wiley.com/authored-by/Ojanen/Samu%E2%80%90Pekka
https://onlinelibrary.wiley.com/authored-by/Viheri%C3%A4l%C3%A4/Jukka
https://onlinelibrary.wiley.com/authored-by/Zia/Nouman
https://onlinelibrary.wiley.com/authored-by/Koivusalo/Eero
https://onlinelibrary.wiley.com/authored-by/Koivusalo/Eero
https://onlinelibrary.wiley.com/authored-by/Hilska/Joonas
https://onlinelibrary.wiley.com/authored-by/Tuorila/Heidi
https://onlinelibrary.wiley.com/authored-by/Guina/Mircea
https://doi.org/10.1002/lpor.202300492
https://onlinelibrary.wiley.com/doi/10.1002/lpor.202300492
https://onlinelibrary.wiley.com/doi/10.1002/lpor.202300492
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Adaptive balanced detection spectral domain optical 
coherence tomography 

 

David A. Miller, Roman Kuranov, and Hao F. Zhang 
 

Biomed. Opt. Express 14, 5208-5222 (2023) 

https://doi.org/10.1364/BOE.495622 

Balanced detection optical coherence tomography (BD-OCT) enables near-shot noise-limited 

imaging by suppressing wavelength-dependent relative intensity noise (RIN) originating from the 

light source. In spectral-domain BD-OCT (SD-BD-OCT), the level of RIN suppression relies on the 

co-registration accuracy of the spectra simultaneously captured by two independent 

spectrometers. However, existing matching methods require careful pre-calibration using a RIN-

dominated dataset or subjective post-processing using a signal-dominated dataset. We developed 

an adaptive subpixel matching approach, referred to as adaptive balance, that can be applied to 

any SD-BD-OCT dataset regardless of RIN or signal level without the need for pre-calibration. 

Read More 

 

 
 

Fig. 7. Human retinal images reconstructed using (a) direct matching, (b) adaptive balance, 
and (c) pre-calibrated control interpolation vector. Yellow boxes indicate an autocorrelation 

artifact. (d)-(f) magnified views of regions highlighted in panels a-c, respectively.  
Bars: 250 µm. 

https://opg.optica.org/boe/fulltext.cfm?uri=boe-14-10-5208&id=538059
https://opg.optica.org/boe/fulltext.cfm?uri=boe-14-10-5208&id=538059
https://doi.org/10.1364/BOE.495622
https://opg.optica.org/boe/fulltext.cfm?uri=boe-14-10-5208&id=538059
https://opg.optica.org/getimagev2.cfm?img=UR1ulI4MITgFIYYBCfbbGeXzBAcmRdo9mf8JSL4Ip2A%3D&uri=boe-14-10-5208-g007
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Controlling light propagation in multimode fibers for 
imaging, spectroscopy, and beyond 

 

 

Hui Cao, Tom§ġ Ļiģm§r, Sergey Turtaev, Tom§ġ Tyc, and Stefan Rotter 
 

 

Adv. Opt. Photon. 15, 524-612 (2023) 

https://doi.org/10.1364/AOP.484298 

Light transport in a highly multimode fiber exhibits complex behavior in space, time, frequency, 

and polarization, especially in the presence of mode coupling. The newly developed techniques of 

spatial wavefront shaping turn out to be highly suitable to harness such enormous complexity: a 

spatial light modulator enables precise characterization of field propagation through a multimode 

fiber, and by adjusting the incident wavefront it can accurately tailor the transmitted spatial pattern, 

temporal profile, and polarization state. This unprecedented control leads to multimode fiber 

applications in imaging, endoscopy, optical trapping, and microfabrication. Read More 

 

 
 

 
Figure 1. Randomization of light propagating through a MMF. (a) Coherent light coupled into 

a MMF results in randomized outputs. (b) Typical MMF output signal forming a randomly 

distributed speckle. (c) Controlled light propagation through a MMF using a spatial modulator 

of light. (d) Desired output taking the shape of a diffraction-limited focus. 

https://opg.optica.org/aop/fulltext.cfm?uri=aop-15-2-524&id=532409
https://opg.optica.org/aop/fulltext.cfm?uri=aop-15-2-524&id=532409
https://doi.org/10.1364/AOP.484298
https://opg.optica.org/aop/fulltext.cfm?uri=aop-15-2-524&id=532409
https://opg.optica.org/getimagev2.cfm?img=dijbOwZrjwtgeeGmERLgDZ3JfEYATox0Zjws1joSaeg%3D&uri=aop-15-2-524-g001
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Automated Segmentation of Optical Coherence 
Tomography Images of the Human Tympanic Membrane 

Using Deep Learning 

 

 

Oghalai, T.P.; Long, R.; Kim, W.; Applegate, B.E.; Oghalai, J.S.  
 

 

Algorithms 2023, 16, 445. https://doi.org/10.3390/a16090445 
 

 

Optical Coherence Tomography (OCT) is a light-based imaging modality that is 
used widely in the diagnosis and management of eye disease, and it is starting 
to become used to evaluate for ear disease. However, manual image analysis 
to interpret the anatomical and pathological findings in the images it provides is 
complicated and time-consuming. To streamline data analysis and image 
processing, we applied a machine learning algorithm to identify and 
segment the key anatomical structure of interest for medical diagnostics, 

the tympanic membrane. Using 3D volumes of the human tympanic membrane, 
we used thresholding and contour finding to locate a series of objects. 
We then applied TensorFlow deep learning algorithms to identify the 
tympanic membrane within the objects using a convolutional neural network. 
Finally, we reconstructed the 3D volume to selectively display the tympanic 
membrane. The algorithm was able to correctly identify the tympanic 
membrane properly with an accuracy of ~98% while removing most of the 

artifacts within the images, caused by reflections and signal saturations. Read 
More 

 

 
 

 

Figure 3. The structure of the convolutional neural network. 
 

 

https://www.mdpi.com/1999-4893/16/9/445
https://www.mdpi.com/1999-4893/16/9/445
https://www.mdpi.com/1999-4893/16/9/445
https://doi.org/10.3390/a16090445
https://www.mdpi.com/1999-4893/16/9/445
https://www.mdpi.com/1999-4893/16/9/445
https://www.mdpi.com/algorithms/algorithms-16-00445/article_deploy/html/images/algorithms-16-00445-g003.png

