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FRAP – Fluorescence recovery after photobleaching
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S1 = S0
−τt      in cui    τ =

1
emivita

E =
kET

kf + kET + ki∑

in cui 
kET = velocità di trasferimento di energia
kf = velocità di decadimento
ki =  costanti di velocità di tutte le altre vie di de- eccitazione

E =
1

1+ ( r
R0

)6
         in cui r è la distanza tra accettore e donatore

D = w2

4t1
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Total Internal Reflectance Fluorescence (TIRF) Microscopy:





sub plasma membrane events
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Snell law
n1 sinθ1 = n2 sinθ 2

θ crit = arcsin
n2

n1
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( = critical angle
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photon energy
E = hv
h = Planck constant
v = frequency

absorbance of a caged compound      A = εcl

M + hv→ M *   < 1 ns

M * → products      dark reactions  (µs - ms)

ϕ =
product

absorbed photons
= quantum yield





NP-EGTA

 DMNP-EDTA



NPE–caged InsP3+ Texas Red granules (Xenopus eggs)���

NP-EGTA–caged Ca2+X-Rhod 
calcium probe���NP-EGTA–caged Ca2+voltage probe���







CONFOCAL MICROSCOPY 

optical sections and 3D reconstruction 









Multiphoton microscopy





1-photon

 2-photon






