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Fiber routing: functional scheme

Overall picture The YJH functional scheme
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Some numbers on the fiber routing
ToslitSL-UNI «——»—— »
Total fiber length 30 km TosttiFu-A0 —p——@) °
Total fiber weight 612 kg FE#1  » - »
Number of fiber iR E : :
connections ~1500 e
FE CW F2F Cu




Fiber routing: Main goals

maximize final efficiency
- Fiber attenuation and FRD
- Geometrical coupling
- Fresnellosses
- Alignment and manufacturing

Guarantee stability
- Octagonalfibers

- Scrambling

Provide the required slit
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Fiber routing: Main goals

maximize final efficiency
- Fiber attenuation and FRD
- Geometrical coupling
- Fresnel losses
- Alignment and manufacturing

Guarantee stability
- Octagonalfibers

- Scrambling
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S 5
o ~
Qlc, L
$ &
s 4
O %)

S{,'Oer

from CU

Input fiber

Collimator

Pupil

Optical design

Output fiber bundle

microlens

——=== Output fiber




Fiber routing: Main goals

maximize final efficiency

Fiber attenuation and FRD
Geometrical coupling

Fresnel losses

Alignment and manufacturing

Guarantee stability
- Octagonalfibers
- Scrambling

Provide the required slit
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Mechanical design
Parameter Value
Fiber core decenter +/-0.01 mm
Fiber core tilt +/- 10 arcmin Microlens array )
Lens thickness +/-0.05 mm ) Piezo stage
Lens curvature radii +-1% ri?ergglcne for
L1-L2 tilt +/- 3 arcmin Collimator
MLA thickness +/-0.05 mm group
MLA curvature radii +/- 3%
MLA conic constants +-05 2
MLA 52 vs 51 decenter +-2micron  (OEEERNEEREC. N\ gl (08 oSS
MLA 52 vs 51 tilt +/- 3 arcmin
MLA pitch +-1micron U Q.
Spacing collimator - MLA +/-0.2 mm
MLA decenter +/-0.1 mm =
MLA tilt +/- 1 arcmin PnShéPU”t pitc:‘ and
Spacing MLA-fibers +/-0.02 mm ik hotl:aciustimen
MLA-fibers clock +/- 3 arcmin Push-pull yaw Base s
Fiber pitch +/- 4 micron adjustment
Fiber core-ferrule centration +/- 3 micron

Fibers core tilt

+/- 10 arcmin




Fiber routing: Main goals

maximize final efficiency
- Fiber attenuation and FRD
- Geometrical coupling
- Fresnellosses
- Alignment and manufacturing

Guarantee stability
- Octagonalfibers

- Scrambling
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Efficiency performance

Parameter Efficiency
UBvV RIZ YJH

Interface collimator 0.995 0.995 0.995
Interface MLA1 0.990 0.990 0.990
Interface MLAZ 0.990 0.990 0.990
Glass transmission 0.986 0.989 0.967
Alignment 0.930 0.930 0.930
Optical coupling 0.945 0.975 0.963
Geometrical coupling 0.891 0.691 0.891
MLA edge effects 0.963 0.963 0.963
Total 0.725 0.750 0.740




Fiber routing Performance: efficiency
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UBV o 400 600 800 1000 1200 1400 1600 1800
Interface fiber tip 0995 0995 0995 wavelongh (um)
Interface ball $1 0980 0.980 0.980 / \
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Interface fiber tip 0.995 0.995 0.995 | == ;:J
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uBv RIZ YJH
Interface collimator 0995 0995 0.995 ’ Science - total efficiency
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-——— . - 0, i
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Optical coupling 0.945 0.975 0.963 08 — — =S5L-PSF 5% contingency |
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