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Parts List:Blue

e ThorLabs: F220FC-A, F260 SMA-A, AD1109F (2

per coupling), SM1D12 (or SM1D12SZ7),
SM1A6, SM1A1

e Shutter Assembly (MLML)
e Shutter and Shutter Retainer (MLML)



F220FC-A Housing
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F220FC-A aspheric lens, best-guess

AIPHERIC COEFRCIENTS
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NOTE molded glass type ECO-550,
proprietary to Lightpath Technologies;
SK16 substituted for ZEMAX to model
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F260SMA-A Housing
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F260SMA-A aspheric lens, best-guess

AIPHERIC COEFRCIENTS
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Exploded View, Blue

Note: Shutter and
Shutter Retainer not
shown; SM1D12 iris
adjuster lever will be
removed

Shutter
Assembly

Housing \ |

Output,

Input,
F260SMA-A

F220FC-A

AD1109F

AD1109F

SM1D12



Assembled System and NonSequential Raytrace
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Throughput for nominal distances

*  The nominal separation
between lenses is 47.26
mm

e 7.97 mm, 14.00 mm are
back-focus distances of
the lenses

e Given afictitious 1 W of
‘ 7.97 ‘ ‘ Ul 47.26 H‘ ‘ 14.00 ‘ input power from the
emitting fiber between
i, 400 and 650 nm and
— s . simple AR coatings for the
lenses...

e ..about 68% of the light
gets through to the

207.9472

187.1525 receiving fiber core
166.3578 *  Will check origin of loss
145.5630 with sequential raytrace,

124.7683

but it is probably due to
the CA’s of the lenses and
the circular footprint of
the image being larger

62.3842

41.5894 than 800 microns (due to
20.7947 lens aberrations —
0.0000 remember the collimators
Detector Image: Inco ent Irradiance are des.igned for Single-
4/3/2012 mode flber)

Detector 14, NSCG Surface 1:
Size 2.000 W X 2.000 H Millimeters, Pi#els 201 W X 201 H, Total Hits = 1494281

Peak_Irradian o 2
Total Power b : 8455E-001 Watt




Sequential Raytrace

7.97‘ ‘ 47.26 ;H 14.00 ‘
mm




Results...
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Surface 5:
Ray X Min
Ray Y Min
Max Radius

C. Zarobila

-0.3451 Ray X Max = 0.3451
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0BI: 0.0000 mm

0BJ: 0.1500 mm

Ray fan plot shows
defocus, axial color,
vignetting

0BJ: 0.3000 mm

Fraction of Unvignetted Rays
I

Vignetting
Plot shows where
clipping begins

Transverse Ray Fan Plot

4/3/2012
Maximum Scale:
0.400 0.550

Surface: Image

C. Zarobila

500.000 upm.

Configuration 1 of 1

0.1 — -
0.0 I I . I . . I . I
0 0.03 0.06 0.09 0.12 0.15 0.18 0.21 0.24 0.27 0.3
Field in Millimeters
Vignetting Diagram
4/3/2012 C. Zarobila

Configuration 1 of 1




Sequential Conclusions

The Clear Aperture (CA) of the lenses are a little small to
permit all of the light through

Defocus is shown; the only adjustment available is the inter-
lens distance but this probably won’t do much...tinker

Axial color is the dominant aberration: check Seidel diagram

Expect to lose about 30% of
the light from the emitting
fiber (does not include 4% at
[ RCVR air-glass fiber interface);
0 = - - BUT, for COTS collimators, OK.
What other choice exists?

STO 2 3 4 SUM

We should be able to do better
Spherical Coma Astigmatism _F1e1d Curv.ature Distortion Axial Color  Lateral Color Wlth a Custom de5|gn In the

Seidel Diagram
301 (. Zarobila

T —— future if that is an option
Gr d'l re spac d00 0 Millimete

Configuration 1 of 1
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F220FC-B aspheric lens, best-guess
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F260SMA-A Housing
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F260SMA-B aspheric lens, best-guess
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Red throughput

*The nominal separation between lenses
Is 47.26 mm as before

*7.97 mm, 14.00 mm are back-focus
distances of the lenses as before

*Given a fictitious 1 W of input power
from the emitting fiber between 650 and
950 nm and simple AR coatings for the
lenses...

...about 78% of the light gets through to
the receiving fiber core. Better than —

4/6/2012

before!
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0.0000

Detector Image: Incoherent Irradiance

.000 H Millimeters, Pwels 201 W X 201 H, Total Hits = 1621426
1 2.0827E+002 Watts/cmA
7.8074E-001 Watts




Red Sequential Results
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imaged — better!

About the

Image Diagram

same as NS

m
ficiency: 76.073%, 7.607E-001 Watts

= 1.0000 Millimeters, 100 x 100 pixels
ion: 0.0 m

C. Zarobila

Units”are watts per Millimeters squared
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Surface 5:
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Good!

0B3: 0.0000 mm

0B3: 0.1500 mm

Ray fan plot still
shows defocus,
axial color,
vignetting

0BI: 0.3000 mm
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Vignetting
Plot shows where
clipping begins
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Vignetting Diagram
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