
O A K  R I D G E  N A T I O N A L  L A B O R A T O R Y

Laser-Induced Breakdown Spectroscopy
Rapid elemental analysis for solids, liquids, and gases

ORN L d e ve lop s LIBS tools  to d e l ive r  rap id , d e p e nd ab le  analysi s  of  sol id s ,
l iq uid s , g ase s , and  mixe d -p hase  mate r ial s , inte g rating  f und ame ntal
re se arch wi th innovation f or  comp le x  and  haz ard ous e nvi ronme nt
me asure me nts .

CHALLENGE

Scie nti sts  ne e d  accurate , re al -t ime  e le me ntal  analysi s  in comp le x  and
haz ard ous e nvi ronme nts whe re  trad i tional  instrume nts strug g le . ORN L
d e ve lop s LIBS ap p roache s that d e l ive r  f ast , re l i ab le  me asure me nts of
sol id s , l iq uid s , g ase s , and  mixe d -p hase  samp le s whi le  ove rcoming  matr i x
e f f e cts , s ig nal  var iab i l i ty , and  e nvi ronme ntal  chal le ng e s. Eme rg ing
missions al so d e mand  hig he r  throug hp ut, se nsi t i vi ty , and  imp rove d
isotop ic cap ab i l i ty .

APPROACH

De ve lop  nove l  LIBS ap p roache s f or  rap id , re l i ab le  analysi s  of  sol id s ,
l iq uid s , g ase s , and  mixe d -p hase  samp le s .
Eng ine e r  syste ms that op e rate  in comp le x  or  haz ard ous e nvi ronme nts
wi th minimal  use r  inte rve ntion.
M i tig ate  matr i x  e f f e cts and  s ig nal  var iab i l i ty  throug h imp rove d
mod e l ing , cal ib ration, and  d ata p roce ssing .
Push p e rf ormance  in throug hp ut, se nsi t i vi ty , stab i l i ty , and  i sotop ic
cap ab i l i ty  to me e t e me rg ing  mission ne e d s.

IMPACT

Provid e s f ast , d e p e nd ab le  che mical  me asure me nts in p lace s too
d i f f i cul t or  d ang e rous f or  trad i t ional  tools
Imp rove s re al -t ime  d e ci s ion-mak ing  f or  comp le x  p roce sse s throug h
f ast , rob ust e le me ntal  me asure me nts
Exp and s analytical  cap ab i l i ty  to mixe d -p hase  and  chal le ng ing  samp le s
wi th e nhance d  accuracy and  stab i l i ty
Ad vance s whe re  and  how p e op le  mak e  che mical  me asure me nts ,
op e ning  ne w p ossib i l i t ie s f or  scie nce  and  ind ustry

LIBS plasma of molten salt aerosols

Re s e ar c h  F o c u s

The O R N L  L I B S  t ea m  pr o v i des
s pec i a l i zed a ppr o a c hes  fo r  r a pi d
el em ent a l  m o ni t o r i ng i n  c o m pl ex  a nd
ha za r do u s  s a m pl es / env i r o nm ent s .

Mo l t en  s a l t  r ea c t o r s
R a di o i s o t o pe pr o du c t i o n
Fu s i o n  r ea c t o r  bl a nk et
Geo l o gi c a l  s a m pl es
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