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                     Education 

 

University  Carlos III  o f  Madrid (Madrid,  Spain)  

•  2017 PhD Marie Sk łodowska -Curie  in  Elec tr ical ,  Elec tron ic  and Automatic  Engineer ing (Cum 

laude)  –  OILTEBIA Pro ject  

Thesis:  Design and  development o f  a  mul t i -wavelength op toacoust ic  sys tem based on high -power 

diode laser sources.  Optoacoustic  signal genera t ion wi th  nanopartic les for b iomedica l  applicat ions.   

University  of  Roma Tre (Rome,  Ita ly)  

•  2012 Master 's  Degree  in  Telecommunica tions Engineer ing (110/110  cum laude)   

•  2009 Bachelor 's  Degree in  Elec tronic  Engineer ing  

             

                Masters, Courses and Seminaries 

 

Polytechnic Universi ty  of  Madrid (Madrid,  Spain)  

 

•  2018 Master  in  development  of  Appl icat ions for  Mobi le  Devices  

Asociac ión Española de  Programadores Informáticos  (Madrid,  Spain)  

•  2017 Intensive Course o f  Java and SQLite  

•  2017 Course o f  C/C++  

ProCareLight (Castel ldefe ls,  Spain)  

• 2023 Course o f  Laser  Securi ty  (Standards  EN60825 and EN207) 

 

 

               Prizes  
 

•  2018 Winner of  Extraord inary Prize for the year 2017 :  Doctora l  Program in Electr ic ,  E lec troni cs 

and Automatic  Engineer ing ( Univers i ty  Carlos  I I I  of  Madr id,  Madr id,  Spain) .  This award i s  

based  on mer it s  in  scien tif ic  publicat ions  during  the doctora l  stud ies.  

   

      Employment history – Main experiences 

 

10/2024-To Date:  Centro  de Láseres Pulsados  (CLPU, Salamanca,  Spain)  

 

•  Scientis t  

 

Design and bui ld  laboratory laser  systems.  My work br idges the gap between theory and real i ty ,  

I  use  Py thon and  Zemax to  calcu la te  and model laser  parameters,  then  physical ly  se t  up,  al ign,  

and tes t  those sys tems in  the lab to  de liver  ver if ied,  da ta -backed  resul ts .  
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06/2023-05/2024:  Basque Center for Appl ied Mathematics and University  of  the Basque Country  

(Bi lbao,  Spain)  

 

•  Post-doc fe l lowship  in Industr ial  Laser Process ing  

Design and implementa t ion of  novel  contro l  and manipu lat ion techniques of  gu ided quantum 

light  f ields  in  an ti - resonant f ibers.  My experimental  work essen tial ly  rel ie d on  the  quantum ligh t  

manipulat ion and confinement  in to  exot ic  hol low -core  an ti - resonant  op tical  f ibers f i l led  with  

gasses.  I  mainly performed the opt ica l  assembly and al ignment,  the control  of  devices by using 

Python code,  the laser  tes t ing and,  in  general ,  the assembly  of  the whole setup.  

01/2022-03/2023 :  Laboratoire Hubert  Curien (Saint -Et ienne,  France)  

 

•  Post-doc fe l lowship  in Industr ial  Laser Process ing  

 

From 01/2022 to 12/2022:  Post-doc in  the IMOTEP project  which concern ed the laser  process ing 

of  differen t  types of  mater ial  surfaces using fas t  laser  scanning devices ,  such as the ga lvo and  

the po lygonal  scanner s.  My work was  to  create  micro-  and  nanostructures  that  confer  specif ic  

charac ter i st ics the mater ia l  ( i .e . ,  wettabi l i ty ,  hydrophil ic i ty ,  and hydrophobia) .  I  used a  

femtosecond laser  ( f rom Ampl itude Laser  Group )  and a ga lvo scanner  for  contro ll ing the 

roughness on the surfaces of  stain less -s teel ,  t i tan ium, brass and  s i lver .  In  some occasions I  a l so  

used  a  spat ia l  l igh t  modulator  for  performing  a  beam shaping  and  opt imizing  the shape  of  the 

beam ( i .e . ,  top-ha t  and  Besse l  beams) .  

 

From 01/2023  to  03/2023:  Post-doc  in  the  VisioFem project  which  consis ts  in  the tex tur ing  of  

3D meta l  surfaces  by means  of  a  femtosecond  laser  and  in  the  reconstruction  of  the  images  of  

the crea ted st ructures by means of  a  camera  and algor i thms based on the LIDAR technique,  to  

recover  informat ion on  the shape of  the crea ted s truc tures accord ing  to  the curvature and 

dis tance of  the ob jec t .  

 

2021:  Inst itute o f  Astrophysics of  Andalusia  (Granada,  Spain)  

 

•  Support  engineer  

 

Support  engineer  in  the Cosmic Dust  Labora tory  (CODULAB).  The main  research topic  of  th is  

group was the examination of  the sca tter ing propert ies  of  severa l  Mars-analog  dust  par t ic les  or  

porous aggregates  us ing  an aerosol  genera tor  tha t  uses a  con tinuous f low of  samples .  However ,  

there i s  a  need to  suspend the sample in  the a ir  wi thout the need for  any support  so  as not  to  

interfere wi th  the measurements  and avoid the loss of  samples .  In  this way,  the ca lcu lat ion of  

the scat ter ing matr ix  would be  more accurate .  In  th is  regard,  my task was  to  bui ld  and test  an  

acoustic  lev itator  to  al low 360º  examinat ion of  the par t ic les.  Par t  of  the work involve d the  

des ign,  mounting and test ing of  the acoust ic  lev ita tor .  

 

2020:  University  of  La Sapienza (Rome, Ita ly)  

•  Post-doc in Laser Technology  ( research grant)  

Post-doc  in  the European Pro jec t  WAVESCOPE : bui l t -up  of  a  wavef ron t  shap ing sys tem based 

on a femtosecond laser  and a  spat ial  l igh t  modulator  for  f iber  op tic  3 -photon microscopy and 

endoscopy .  This pro ject  was or iented to  invest igate the se lf -con trol  o f  the spa tia l  qua li ty  of  

optical  beams in  mul t imode nonl inear  op tical  f ibers.  The  approach used  was  to  explo it  the  

intensi ty -dependent re fract ive index  of  op tical  f ibers to  recover  the spatial  beam quali ty  of  a  

mult imode wave .   

The ob jec tive of  the  projec t  was to  develop  a  new mult imode f iber -based  device  for  scanning  

3D samples with  micrometer  resolu tion  by using ultrashort  h igh peak  power  opt ica l  pu lses  

between v is ible  and near - infrared range ,  whereby f iber  nonlinear i ty  provides a  robust  

compensat ion of  temporal  and  spat ial  d ispers ion ,  thus prevent ing information  spreading in  t ime 

domain,  and beam qual i ty  loss in  the spa tia l  domain.  My task in  th is projec t  was to  provide 

technica l  and sc ien tif ica l  support  to  the  assembly of  the  sys tem, such  as  purchase and mount ing 

of  lenses  and  of  a  phase modulator ,  a l ignment of  optical  f iber s,  and maintenance of  femtosecond  

laser  source.  

 

 

 

 



05/2019-01/2020:  University  of  Minho (Braga ,  Portugal)  

•  Optical  Engineer  

 

Technica l  support  for  the Por tuguese  project  “ In  vivo biometr ic  and  optica l  changes of  the  

crys tal l ine  lens  wi th  accommodation and  i t s  impact  in  subject ive re t ina image quali ty -LensUM”.  

The a im of  th is pro jec t  was to  invest igate the e ffects o f  eye accommodation,  consis t ing  in  the  

focusing of  objects at  d ifferen t  d istances,  in  the re t ina  image  qual i ty .  The responsib le  of  eye 

accommodat ion i s  the crys tal l ine lens  tha t  changes  i ts  curva tu res depending on the ob jec t  

dis tance.  In  the long  run,  eye accommodation leads to  deter iora t ion  of  s igh t ,  resul t ing in  myopia,  

as t igmat ism, or  presbyopia.  In  order  to  invest iga te the effec t  of  the accommodation,  an  

aberrometer  was  used.  The aber rometer  i s  composed of  di fferen t  op tical  elements,  among which 

a l igh t  source,  several  lenses,  a  deformable mirror ,  and a Har tmann -Shack sensor  tha t  measures  

the eye aberra t ions comparing the l igh t  wavefront  ref lected from the eye wi th  a  reference ideal  

wavefron t .  In  this  project ,  my task  was  to  opt imize  the aberrometer  that  i s  used to  measure  the 

eye aberrat ions of  d iffe rent  human s ubjects,  chosen as  a  re ference for  sc ien tif ic  d ivulga tion  

purposes.  My work consis ted in  the fo l lowing  tasks:  opt ica l  a l ignment,  purchase of  op tica l  

elements,  opt imiza tion of  the optical  system and of  the sof tware used for  image de tec tion,  and 

image processing.   

01/2014–09/2017:  University  Carlos III of  Madrid (Madrid,  Spain)  

•  PhD Student  (Marie Sk łodowska -Curie fel lowship)  

Par t ic ipa tion in  European project  OILTEBIA (Optical  Imaging Laser  TEchniques for  BIomedical  

Appl ica t ions) .  

I  developed a diode laser -based sys tem coupled to  optica l  f ibers for  op toacoustic  endoscopy.  I  

analyzed the optoacoustic  response of  d ifferent  k inds of  nanopar t icles by using h igh -power diode  

lasers (wavelengths:  870  nm, 905 nm, and 980 nm) and 532 nm/1064 nm Nd:YAG laser  coupled  

to  op tical  f ibers wi th  200/400 -µm core  diameter .  I  ach ieved the  opt ical  coupl ing of  a  mul t i -

wavelength  sys tem (808  nm, 880 nm, 910 nm, 940 nm, and 980 nm) based on high -power d iode  

laser  bars in  a  400 -µm optical  f iber  by  us ing the  sof tware  Ze max,  fu lf i l l ing the  requ irements of  

size and coupling eff iciency for  optoacoust ic  endoscopy.  The use of  real i s t ic  op tical  elements  

such as fast -axis co ll imation lenses ,  beam twis te rs and dichroic mirrors has been determinant to  

the achievement of  eff ic ient  f iber  coupl ing.  

I  improved professional  sk il ls  to  presen t  in  public  in  severa l  conferences (Rio de Jane iro and 

Munich (SPIE,  2015) ,  San Francisco (SPIE,  2016 and 2017)  and Bruxel les (SPIE,  2016) ,  Warsaw 

(CPPTA,  2016) ,  and  workshops in  severa l  ins t i tu t ions par t icipat ing to  OILTEBIA project .  Af ter  

gett ing PhD in Sep tember  2017,  I  remained un ti l  Apri l  2018  to  f in ish  some works  that  were la ter  

published.  

11/2012-12/2013:  Telecom ParisTech (Paris,  France)  

 

Par t ic ipa tion in  European projec t  LEXNET (Low electromagnetic  f ie lds EXposure NETworks)  

               

              Language skills  
 

I tal ian  (Mother  tongue)  

Spanish (Advanced)  

English (Upper - intermediate)  

French  (Lower- in termediate)  

Portuguese (Elementary)  

                       Software and programming skills 

 

Expert :  ZEMAX, MATLAB 

Fai r ly  competent :  CST Microwave Studio  

Competen t:  Mathematica ,  Java ,  Andro id Studio ,  XCode/Swif t  

Advanced beginner:  LT Spice,  CAD, Python  

Novice:  C/C ++  
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Articles in international peer -reviewed journals  
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N.O.  Moussa,  T .  Mansuryan ,  C.  Hage,  M. Fabert ,  K.  Krupa,  A.  Tonel lo ,  M. Ferraro ,  L.  Leggio ,  

M. Zi te l l i ,  F.  Mangin i ,  A.  Niang,  G.  Mil lo t ,  M. Pap i ,  S.  Wabni tz ,  and V.  Couderc  
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mult imode f ibres, ” Scienti f ic  Reports,  Volume 11,18240,  2021 . 

L. Leggio,  S.B.  Gawali ,  D.  Gal lego,  B.  Wiśniowski,  and  O.  de Varona “Fiber -coupl ing op tica l  

system for  high-power and mult i -wavelength diode laser  bars or ien ted to  integrated biomedica l  

imaging  sys tems,”  Resul ts  in  Opt ics,  Volume 4,  100100,  August  2021 .   

L. Leggio,  D.  Gallego,  S.B.  Gawal i ,  B.  Wiśn iowski,  and  O.  de Varona “Beam - shap ing design  

for  mul t i -wavelength  d iode laser  stack  sys tem coupled  in to  op tical  f iber  for  b iomedica l  

applicat ions,”  Resul ts  in  Opt ics ,  Volume 5,  100150,  December  2021.   
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L. Leggio,  Y.  Di Maio,  A.  Pascale -Hamri,  G.  Egaud,  S.  Reynaud ,  X.  Sedao,  and C.  Maucla i r  

“Ul trafas t  laser  pat tern ing of  meta ls commonly  used in  medical  indust ry:  surface roughness  

control  wi th  energy grad ient  pu lse sequence s ,”  Micromachines ,  Volume 14,  No.  2 ,  251,  January  

2023.  

T.  Gonzalez-Raya,  A.  Mena,  M. Lazo,  L.  Leggio ,  D.  Novoa,  M. Sanz,  “Entanglement transfer  

during quantum frequency convers ion in  gas -f i l led  hol low-core f ibers ,”  APL 

Photonics ,  Volume 10 ,  I ssue 4 ,  041302 ,  2025.  

Conference proceedings  

L. Leggio,  O.  de Varona ,  P.  Escudero,  G.  Carpin tero,  M. Osiński ,  and  H.  Lamela,  “A compac t  

mult i -wavelength optoacoustic  system based on  high -power diode lasers for  character izat ion 

of  double-wal led carbon nanotubes (DWCNTs) for  biomedical  applicat ions,”  S PIE 

Proceedings,  Biophoton ics South  America,  Rio de Janeiro ,  Braz il ,  Volume 9531,  05/2015 .  
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of  signal - to-noise rat io  of  optoacoustic  s ignals f rom double -walled carbon nanotubes by using  
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