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1A. Motivation : Plenoptic imaging systems (IR)

Corrected infrared image by traditional
Infrared image : Raw data methods (linear correction)

(a) i e

Linear correction

Noisy infrared images:

We need precalibrate camera

* Low energy photons We need to know response of sensor
* Defects in sensor manufacturing previously



2A. Introduction: Plenoptic cameras

Matrix of images (L;): Plenoptic Data or Light Field
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Fourier Slice Photography Operator: Plenoptic algortihm
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2A. Expected Result: Different objects plane in focus




Perspective 2



3A. Set-up: Infrared plenoptic camera

Acquisition Method

| | ~ "~ | e ~ T

-~ - ~ | | -

- - | | — -

o o N - i i *!m T
8

e | e | Y | i Imﬂ T

| — | ™~ T




3A. RESULTS

(@)
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BIOLOGY

* Optical Tweezers

 Time resolve membrane fluctuation
Spectroscopy



1B. Motivation: Measurement in biological systems
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RNA polymerase (RNAP) moving in 37
DNA transcription : Dual OT 2]

Red blood cells Membrane Single
Fluctuation 34007 TRMFS

We need instrumentation with resolution as high as possible

e Optical Tweezers Time resolve membrane fluctution spectrocopy
. (OT) (TRMFS )



2B. Introduction: Optical instrumentation for biology

DUAL OPTICAL TRAP

Trampa Optica: Trampa 6ptica:
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2B. TIME RESOLVE MEMBRANE FLUCTUATION SPETROSCOPY (TRMFS)
Single TRMFS

PBS1
M2
S R A
PZM L2 L1 awe2 Hwp1 M1
LASER
L3
LI

Single TRMFS

—1 _ NDF
L6
+l-4 — Dual TRMFS
TL % ’ X
3
cMOos DF oL1 |l oLz  PBS2 L5 gppy¥
Dual TRMFS
«a PBS2 PBS1 d —%
s =0
L2 L1  HWP2 gg HWP1 ikl
PBS3 ' 20w
L3 B kT
20027 f)
s ]"BT
pSDw—) 0o = GW(Q'I]QK) ll."SLUS‘."'li
kT

67 (2n2K) B2 o3

CMOS DF1 oLt JoL2 PBS4 L5 QPD1



,mv.rw.’.,s.\u\.. AT, . A
S| SRR L A TS s R

_-Q .v.lks. u 04\.\ .u vy i ... T ...-u.‘ ’ N q.....: ,/

N e
.(.\... I m Tl o ,.mﬂmn.?nm ¥

idia) I ndg BPE
A\\“\ ....‘.ank.‘.“. N. »..
e DE-

’ . .»\W.Ka.tu

P TN IV St , :
.;,.u\;.“ AP I & v o AR e
AN/ .A, B b s PR
A ey VA Y A .rv,.u SR o
Rt s e ol g 1 Vo SONES
_.t.\.t.fﬂﬁ.- i ;1...0(.}.‘0.4;..- ’..d/.ﬁfa(:l.
! .7mﬂ‘¢.b¢.r¢. Pys-9 s.‘ve ol _¢:~< .../..,{.1 6.¢A~N”/....
F g ﬁ';a,. ..,.-).x ¥ ..P..,f*,.! f:.
LR S FAAE N B X

Condensador

LOZQ‘

1

DUAL OPTICAL TWEEZERS

3B. RESULTS

Sample plane



3B. RESULTS: Single and dual TRMFS:
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Research on STD (mm) = 286126 186L117 206+25 217114

resveratrol
protective effects EmyFTEE g

10 3) 22+04 36105 12103 29106

86.3+0.8 85.1+09 85.9+1.0 83.1+1.1

Research on Senal Parametro 5.5 mM 12.5 mM 25 mM
Different Glucose Amplitud (nm) 24.66 +0.38 27.50 £0.49 27.68 & 0.55
Concentratios Sivy k (10~ J) 9.79+0.78 6.75+0.59 5.87+0.63

o (1000°N/m) 11.85+£055 9.05+0.39 9.35+0.50
Amplitud (nm) 26.81 +0.35 28.69+0.46 28.254 0.52

Simy k(107 J) 7071052 640+£0.61 5.331+0.44
o (100° N/m) 9.89+051 836+0.39 9.11+0.50
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4. Conclusions and perspectives

IR Plenoptics cameras could be an relevant alternative to
decrease its cost of calibration and make easier this process

Dual TRMFS must to be studied deeper in terms of correlation
and the possible improvements of spatial resolution applied to
fluctuation measurements.






