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CLAI MS  

 

W hat is claim ed is:  

 

1.  An appar atus, com prising:  

 a photon emitt er conf igur ed t o em it  phot ons onto a surf ace of  an art icle  in a f ir st 

photon pulse ,  

 a photon det ector  arr ay  conf ig ur ed t o receive  bot h scatt er ed photons and f luor esced 

photons f r om  surf ace f eat ures of  t he art icle; and  

 a processing m eans config ured f or :  

process ing  photon - det ect or - arr ay sig nals corr esponding  t o t he scatt er ed 

photons and f luoresced photons r eceived by t he photon det ect or ar r ay dur ing  t he f irst 

photon pulse  and subseq uent  t o t he f ir st  phot on pulse ,  r espect ively,  and  

wher ein t he processing  m eans is f urt her  conf ig ured f or  classif y ing  t he surface 

f eat ur es  of  t he ar t icle  f rom t he phot on - det ect or - arr ay sig nals cor r esponding  t o t he 

scatt er ed phot ons and t he f luor esced phot ons .  

 

2.  T he appar atus of  Claim  1, f ur t her  com prising  a t elecent r ic lens,  wher ein t he 

t elecentr ic lens is coupled t o t he photon det ect or  arr ay.  

 

3 .   T he appar atus of  Claim  1, wher ein c lassif y ing  t he surf ace f eat ures compr ises 

classif ying  t he surf ace f eatur es as inorg anic or  org anic by cont r ast ing  phot on - det ector - ar r ay 

sig nals corr esponding  to  t he scatt ered photons and t he f luor esced photons  photons 

sca t t er ed f r om  t he  surf ace f eat ures and phot ons f luor esced f r om t he surf ace f eat ures .  

 

4.   T he appar atus of  any one of  Claim s  1 - 3 ,  wher ein t he processing  m eans is f urt her 

conf ig ur ed f or produc ing :  

a m ap of  t he surf ace f eat ures f r om  t he scatt ered  photons  scatt ered f r om  the surf ace 

f eat ur es dur ing t he f ir st phot on pulse .  

 

5 .   T he appar atus of  any one of  Claim s  1 - 3 ,  wher ein t he processing  m eans is f urt her 

conf ig ur ed f or  producing  one or m ore m aps o f  t he surf ace f eat ures f rom  t he f luor esced  

photons  f luor esced f r om  t he surf ace f eat ur es subseq uent  t o t he f ir st  phot on pulse .  

 

6 .   T he appar atus of  any one of  Claim s 1 - 3 ,  wher ein t he processing  m eans is f urt her 

conf ig ur ed f or producing  
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 a m ap of  t he surf ace f eat ures f r om  t he scatt ered photons ;  scat t er ed f r om the surf ace 

f eat ur es dur ing t he f ir st phot on pulse and  

 one or m ore addit ional m aps of  t he surf ace f eatur es f r om  t he f luor esced photons  

f luor esced f r om t he surf ace f eat ures subseq uent  to t he f ir st  photon pulse ,  

  wher ein  t he one or m ore addit ional m aps of  t he surf ace f eat ur es f r om t he 

f luor esced phot ons f luoresced f r om t he surf ace f eat ur es p pr ovides classif ying  inf orm ation , 

opt ionally  b y cont r ast wit h t he m ap of  t he surf ace f eat ures f r om t he scatt er ed phot ons  

scatt er ed f r om t he surf ace f eat ures .  

 

7.  T he appar atus of  Claim  1 ,  f ur t her  com prising  one or m or e addit ional phot on emit t er s  

conf ig ur ed t o emit photons ont o t he surf ace of  t he art icle .  

 

8.  T he appar at us of  any o ne of  Claim s 1 - 3 and 7 ,  wher ein t he processing m eans  is 

f urt her  conf ig ur ed f or processing  phot on - det ect or - arr ay sig nals corr esponding  t o  phot ons  

r eceived  by t he photon det ector  arr ay  dur ing  one or m or e  addit ional pulses of  phot ons 

subseq uent  t o t he f ir st  photon pulse  and in - between  t he one or m or e addit ional pulses of 

photons subseq uent t o the f ir st  phot on pulse .  

 

9 .   T he appar atus of  any one of  Claim s  1 - 3 and 7 ,  wher ein  t he pr ocessing  m eans 

compr ises one or  m ore comput er s or  eq uivalent  devices ,  operable t o classif y  t he surf ace 

f eat ur es  f r om  t he photon - det ect or - arr ay sig nals .  

  

10.   An appar atus, com prising:  

 a photon em itt er conf ig ur ed f or  em itt ing photons ont o a surf ace of  an ar t icle  in a f ir st 

photon pulse ,  

 a photon det ector  arr ay  coupled t o a t elecentr ic lens ,  conf ig ur ed f or r eceiving  bot h 

sc att er ed phot ons and f luor esced phot ons f r om surf ace f eat ures of  t he ar t icle,  

  wher ein t he photon emitt er and t he phot on det ect or ar r ay are synchr onized 

wit h r espect  t o em itt ing phot ons and r eceiving  photons; and  

 a pr ocessing m eans config ured f or :  

processing  photon - det ect or - arr ay sig nals corr esponding  t o t he scatt er ed 

photons and t he f luor esced photons r eceived by the photon det ect or arr ay dur ing  one 

or m or e pulses of  photo ns and in - bet ween t he one or m ore  pulse s  of  photons,  

r espectively,  and  

wher ein t he processing  m eans is f urt her  conf ig ured f or classif ying  t he surface 

f eat ur es  of  t he ar t icle  f rom t he phot on - det ect or - arr ay sig nals cor r esponding  t o t he 

scatt er ed phot ons and t he f luor esced phot ons .  
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11.   T he appar atus of  Claim  10,  wher ein classif ying  t he surf ace f eat ur es compr ises 

classif ying  t he surf ace f eatur es as inorg anic or org anic by cont r ast ing  phot on - det ector - ar r ay 

sig nals corr esponding  t o t he scatt er ed photons scatt er ed f r om  t he surf ace f eat ures and t he 

f luor esced photons  f luoresced f r om  t he surf ace feat ures .  

 

12.    T he appar at us of  Claim  10,  wher ein t he processing  m eans is f ur t her  conf ig ured f or 

producing one or m or e m aps of  t he surf ace f eat ures f r om  t he scatt ered photons scatt ered 

f r om  t he surf ace f eat ur es dur ing  t he one or m ore pulses o f  photons.  

 

13.   T he apparatus of  any one of  Claim s  10 - 12,  wherein t he processing  m eans is f ur t her 

conf ig ur ed f or  producing  one or m ore m aps of  t he surf ace f eat ures f rom t he f luor esced 

photons f luor esced f r om  t he surf ace f eat ur es in - between t he one or m or e  pulses of  photons.  

 

14.   T he appar at us of  any on e of  Claim s  10 - 12 ,  wher ein t he processing  m eans compr ises 

one or m or e comput ers or eq uivalent  devices operable t o classif y t he surf ace f eat ures  f r om 

t he photon - det ect or - arr ay sig nals  by cont r asting  one or m o r e m aps of  t he surf ace f eat ures 

der ived f r om  t he scat t ered photons wit h one or m ore m aps of  t he surf ace f eat ures der ived 

f r om  t he f luor esced photons .  

 

15.   An appar atus, com prising:  

 a photon emitt er  conf ig ured t o emit phot ons ont o a surf ace of  an ar t icle,  

 a photon det ector  arr ay conf ig ur ed t o receive bot h scatt er ed and f luor esced photons 

f r om  surf ace f eat ur es of  the an ar t icle; and  

 a pr ocessing m eans config ured f or :  

processing  photon - det ect or - arr ay sig nals corr esponding  to  photons scat t er ed 

f r om  the surf ace f eat ures and photons f luor esced f r om t he surf ace feat ures  t he 

scatt er ed phot ons and the f luor esced photons received by t he photon detect or  ar r ay 

dur ing one or  m ore pulses of  photons and in - between t he one or  m ore pulses of  

photons, r espectively,  and ,  

w her ein t he processing  m eans is f urt her  conf ig ured f or classif ying  t he surface 

f eat ur es  of  t he ar t icle  f rom t he phot on - det ect or - arr ay sig nals cor r esponding  t o t he 

scatt er ed phot ons and t he f luor esced phot ons .  

 

16.   T he appar atus of  Claim  15,  f urt her  com pris ing  a t elecent r ic lens,  wher ein t he 

t elecentr ic lens is coupled t o t he photon det ect or  arr ay.  
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17.   T he appar atus of  Claim  15,  wher ein classif ying  t he surf ace f eat ur es compr ises 

classif ying  t he surf ace f eatur es as inorg anic or org anic by cont r ast ing  phot on - det ector - ar r ay 

sig nals corr esponding  t o t he scatt er ed photons scatt er ed f r om  t he  surf ace f eat ures and t he 

f luor esced photons  f luoresced f r om  t he surf ace feat ures .  

 

18.   T he apparatus of  any one of  Claim s  15 - 17 ,  wherein t he processing  m eans is f ur t her 

conf ig ur ed f or  producing  a m ap of  t he  surf ace f eat ures f r om  t he scatt ered photons  scatt ered 

f r om  t he surf ace f eat ur es .  

 

19.   T he apparatus of  any one of  Claim s  1 5 - 17 ,  wherein t he processing  m eans is f ur t her 

conf ig ur ed f or  producing  a m ap of  t he surf ace f ea t ur es f r om  t he f luor esced photons 

f luor esced  f r om t he surf ace f eat ures .  

 

20.   T he appar at us of  any on e of  Claim s  15 - 17 ,  wher ein t he processing  m eans compr ises 

one or m or e comput ers or eq uivalent  devices operable t o classif y t he surf ace f eat ures  f r om 

photon - det ector - ar r ay sig nals  by contr ast ing one or m ore m aps of  t he surf ace f eat ur es 

der ived f r om  t he scat t ered photons wit h one or m ore m aps of  t he surf ace f eat ures der ived 

f r om  t he f luor esced photons .  

 


