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Akos Vertes & Annem~e Bogaerts 
uj Akos VefifsI O1952, Hungary. PhD in Chermby, E6Ws.twanU F&dapm& Founder bnd 
U .- C o - d i r ~ r ~  IM.tute Par Peteornics Te+chnolpgy and ApMkations, Wa&&&&m W. Professor of 
5 Biochemistry and Molecular I3iology, T))c Gearge Washington University, -n DC. 
cn 
rc Annernle B O Q ~ ~  O1971, Betgiurn. PhP in Science, Ukivgmfteit Antwerpen. Downt, Department 

of ~heinim, ~nimsiteit Antwerpen. 
h 

5 &wfe&w A k t  Yems mnducted hls mearch at Ehi? WAC for ti?& months, ca/wk&g, Mlnbng e' and wrltfm in the gukt d the premises In the heart of 'BmsseIs. 8eskks iM g w p  PUSMAW 
(PIilsMe, W e r  AbBmn and surface MQdeIIIng Anhwpenj tW&d by' Prof. Bagam@., gwW 
@searchar  AID^ V ~ e s  also lnteracred wlrh the Departrnamt of 4~~~ Chemist&, run by p& 
Frank ~~e and prof. Luc Woens at &e U n i v m  Gent and msearth un!t 'CWrs ,  % HybH N ~ O ~ ~ S  and Laser Spect~s~opy'pf UM KUIeuwen when? he met the cWor memhws 
p&E Rbger E. $i t~mns,  pmE Peter Lkvens and dr. Eva Vu- ##a paiTicipbted In dfsm- 
&ns and s&Mars  and he also gave lectures at the &tee v n i v ~ r l t k .  
SrudyihQ fasec-initiated prace&e/ptasmas P an actlvity in which pmf Bogaetts and pmf. Iniwtes - have had a ;drevious informal coI&tto%atEo~. Earlier W ablation C~CQI I~~~CWS w e e  inostly camfed' 

L wt for vrrcwlum andi~ons. In h e  pmwt march prnjea- the &el has beeti -&& t~ dhw 8 the preaeMp of a b~kgmumt psa. m presence ot a &*gmud gas up to atmosphdrc pew* 
1P &ease a pfetlwm ofpimmm, whinh -cannot be desGHW WM c u m  m&&. in&&a?s >. Sipt@kanz mmpIIcatl0115 in the mathematbl model. Baokgrr)um$.gas pmwkes nevv edkts ,  such as 
C the spIIhing of the laser plume, the &matton of a mr&ct hyer and mwe efWmt mndensation of 

dusters, Unde atmospheric pressure the expanding plume shows addItlonef ch i l -w  such as 3 slid wa* in the expansion, spatial confinement, pmlorqed Iltkspan and bmaUon of molecular 
r: gpecles, i v t u n h  and Rapleigh-faylor instablllt3&, +h&e new phenomena msrr# k severe 
0 c a m p t b t i ~ r r s  Nt rnodaNkrg the expanding la& plums. fhe project at the MAC is U g n e d  .ta 
?3 expb& haw me omsent w e 1  wn &,wended'to aeiicn'he tbk most d g n I f i r c a n t p m ~ s  ~f laser 

atrIatim (n the pmence of sr ba&mund gas. 

0 What exadtly Ss your mpedaWy3 Is it &amts€ty or b v  Y- 
Vertes: "My primary psltbm & pmfemw of Uwni i rv .  But lately, t have been iwolvad In the $ appliwtiom of bicehanbl methods and f haw m dBIWon with Depadmeat a( Biochemistry. 

'- At the Gtwrga Washtngton Unfversity, I head a researr;h g m p  Of m e n  gmduab st-ts and 5 pstda~.  And anmar pwtd8c k behg MRd. This is s relatively makl prmp M in thin pamukar 
P field,thefleld o f m a ! s ~ ~ d  lasers, k i s d  good size, Iamdso ~ ~ t h a  
8 rn~~ltvle w ~ t c s ~ i o b g y  and &p)icatwns. we B M ~  CMI ~ n m t e  U~WI a C B I I ~ ~ ~ O ~  

the -b?ocMmi~ 'dlylartmsnt two yam ago an# here the f w  is b develop new mods, new 
01 techdm to adlvse pmtdns and also to limp(sment these .m&h& h Wque applWons like 

&nce or AIDS msean%.* - 
z 



- 
C o u l d y w ~ n t h a k o r r d ~ u f y w w I l d d . ~ ~ ~ h ?  
Vertes: T o  be Mnesr, the term tam abtatkm is not broad maugh. If I want ta d a m  the wotk in 
my group we have t ~ ~ e  major dfm&m. 
The f?& une w We it$eraetiart of lasers and rnaWds for analytical eppliatlons. This fs where E can 
dassify my cursentWp to Betglum. fhlS work is funded by Me U n M  S b t s  Department of EneFgy. 
We have had six yetif3 offunding already fn thls fletd and hlstwfc~lly this is where my strength has 
been. Wtterl I m e  to Antwerpen a$ a guest m E h e r  - f worked Were behnrae~ 1987 and 1991 
with prof. Remat Gljbels - the -prlrfiary focus was on taser ablation and its thea-1 modelling. So 
this is one dlrectibn. 3.6; 

lhen tfrqe Is a second one, which deals with a new phemrmenon - the phenomenon itself Is not so 
new but it has a exciting new application - called fhctmspray ionization where we apply high 
v e g e  tu a liqujd and ddIsperse it: IMo very flne dtople5s. These droplets can In turn be the source 
of pmteln ions. Becbmspray In comblnatlon with mass-Speefforn#y Ls very. useful. for bkmedicat 
analysts. 50 this is the sscond dlrectfon In my lab, cartied out by a second team and this is furid4 
by the National Science F~undatlon. 
The third me, an emerglng new diredon, elated tg the first one but dearly dtffemt, Is the 
development of an entirery new instrument for pratein miaoscopy. We would like to obsewe the 
distribution of protefns In living cells and tissues. I n  order to do this, we need very high spaW 
resolution and also very high spedfidty. It Is then$we essential that we be able to disttngukh the 
d i f h m t  pmteins we are dealing with. We plan b combine scanning near-fietd optical microscopy 
with mass sp&om&ry. This is our newest project, funded by the W.M. k c k  Fbundatfon. These a* 
the three directions we dlstingulsh in the group. As I have menttoned, rriy cum€ stay In Belgium 
Is related M the ltst directfont which Is laser-sold Interactions!' 

The collsbwati~n has alkadv resulted in some nice ieaagnkbn. 
The 2003 et~ /Spectm~himica  Acka Award for the hst paper of 

the year was granted to the PIASMANT-group." 

The projact foumm on solids. But do other substances c o ~ a  in the picture? And how 
would you deflne the process of ablation? 
Vertes: "The maln Interest of my collaborator Annernie Bogaerts at the Universiteit Antwerpen Is 
metals (e.g. copper) and other inorganic solids but as you can tell I am also very Interested In the 
biomedical field. I suggested bringing the laser ablation of water and ice targets Into the picture as 
well as tissues. Biological tissues contain 60 to 80 percent water. Thus, the ablation of water is very 
relevant, because that's the primary driving factor In tissue ablation. The word ablation is used in 
this context to describe the creation of a material plume that is a mixture of vapour as well as tlny 
dropleis leavfng a crater in the target. Of course, If a liquid target is used there is no crater. This 
emre process, i.e., the removal of a certain amount of material and the transfer of that material 
into the gas phase is called ablation. The practical appllcatlons of solid ablation, whlch was the 
initial driving force behind this mllaboratlon, had to do with the trace analysls of metals, ceramics and 
other insulating materfals. It turns out that the best and most widely used method for demental 
trace analysis, analysis of components present in very low concentration, ts ICPMS (Inductively 
Coupled Plasma Mass Spectrometry). This method is based on creating an argon plasma using an 



this plasm.  his sounds @me, but it. b wt at alt tdvbl, eswddly wit# CZQW ~ ~ e s .  And here 
c o b  b e  role af the Iawr. Wlth the la& ablatron pm-ws you cmke, a so- of nenopart3ek 



n o t ~ a e n ~ w p ~ ~ ~ r r m s n * ~ i h . t n ~ i k b - k k , n t p a h e i m d h m ~ a l .  when 
fh& kappm, the s&dce fayerr can qakkly anb vMM?y turn into vaprsur, @st as in an explosion. 
That p- has verl)9mpoiba# lknpllcatfm ,fit o w  pw&ct. 
Anather dkct that !&a9ed4duting ow mtsemm Is fedWx4.b the specif!cs of laser light aW6rprion 
in the mamil .  LighSabswptforris ustlatdy oofistchwiml m be Imear. Tn other words, Mnt C abwrbd 
by the twbwiat WW b certain W t  w. uWa), hwkm however we can aehfeve very hlM 
light Intendty, that's one of tke masons peopte use lasers, and it has a w y  pmfbund efka an the 
material, T?% light abso-n becomes Intensfty daperrdent. You can reach an energydonsity in the 
nmterizd u h m  thetarget bemmm BenrpoFsrlly4mlqmWt la the  laser lig& That's a Ve@g:stgnlFl- 
cant ef%W so it: has to be taken Rta aumw. 
FiniHly, there is another 1ntetWWg IWe story about en wpect of the plume expansion into the 
atmosphe. W l m  tb p k m  dcvdopd by the l m  moves out and expands intb the aftnaaphr?rs, 
it cmates a wave at W Writ. So the plume pushes the: air- In hPnt of It and there, et the Inter- 
faw, mstes a shodc wave. It  turns out from our ttMt thb shock wave follws ma sslm 
M c s ,  the same moyement In @me, as a nuclew expbbnt If you take the time dependence of 
the position of the shack h t  tn a nuclear explosion the mktlmship 4hows a dependence on time 
to the Wo-fWta p o w  and an the energy of expl&m t~ the one-fifth power. If you determine the 
posMm of the shock front In the laser plume It Wows-exactly the same kinetics: two-fifths power 
af time, and one-fifth power of energy. It's remarkably the same. That informatton turn out Do be 
very uSefld and enables us to verify our model. And mat's w,hat's gohq on right now. We are in the 
ffni5t'lin9 phase of v W m g  the model and then we! expack ti3 be able to descnbe the plume ewn-  
sian .and the formatkm of nano partfcles," 



How do you look back at your stay in the VLAC. Wasn't the a M c e  of a laboratory on 
the premises a handicap to a researcher of an exact science? And dkl you meet other 
colleagues for discussions? Did you get lnvolved in other aotllvities *+he VLAC? 
Vertes: "I really enjoyed the environment here. It was very peaceful and qultwt. And that's exactly 
what a researcher needs to come up with new ideas. On the other hand, with the current means 
of communication and computer networks especially on a project like this, it is easy to access the 
necessary sckntific data and resources, Remember, this is purely a modelling project. So experi- 
ments and data came from the literature whlch we could access through the computer network. The 
calculations were done on a computer in Antwerpen, and I could easlly consult them by logging 
in from here or even run them from here. The mmmunlcatlon with the colleagues there mainly 
happened by phone and I also visited them five times during these two months. So the interaction 
was really optimal. I also gave three lectures - one in Antwerpen on 'Fundamental Processes in Soft 
Ionization Methods for Biomedical Analysis,' and one in Leuven ('Laser Desorption/Ionization from 
Nanostructured Surfaces: DIOS - Silicon Nanowires - Black Silicon') where the host was prof. Peter 
tievens. It was a very nice visit and I thoroughly enjoyed touring their lab, as well. They have 
really world class state-of-the-art research going on there. The third lecture entitled 'Laser-solid 
interactions below and above the plasma ignition threshold' was in Gent. It was a tutorial talk on 
the fundamentals of  lase^ ablation. These were the interactions. And no, I didn't feel lonety a t  the 
WAC. I met another fellow, prof. Gabor Baros, who was a compatriot fmm my native Hungary. He 
is a philosopher. We often had lunch together and when he organized a contact forum called 'k ibnb 
on Love' I went and Ilstened to it." 

The collaboration won't end with the project here, I suppose7 
Vertes: "The postdoc, dr. Chen, is finishing up in the lab of prof. Bogaerts. He is interested in 
joining my group. So we are certainly keeping in contact. And obviously we are going to publish the 
results of our VLAC-project together. And there is a fair chance that the discussions, meetings and 
seminars at the three campuses will lead to common publications as well. This 'Flemish.connection' 
could mark the beginnlng of an tnternatlonal interdisciplinary collaboration in wMdl 1 can play the 
role of a catalyst." 


