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•  Polyimide jacketed fiber bonded in ceramic ferrule, polished & AR coated 

Requirements 
•  FRD performance         

(bonding stress) 
•  Ferrule end polish         

(UV scatter) 
•  AR coating compatibility 
•  Ferrule optical axis 
•  Actuator threading 
•  Actuator interface  

•  Z-axis reference 
•  Angular reference 

•  Fiber flex survival 
•  Thermal performance 

Strain relief adapter & clip 

Polyimide relief 0.64 mm dia Ceramic ferrule 1.25mm dia.  

Strain relief adapter & clip 
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Ferrule Demonstrator 
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Polar Axis Route Options 

128 fiber Module x 4,  512 fibers + Adapter

512 fiber Slit-Plate Assembly

With base-plate.

512 Fiber Assy in Spectrograph Adapter

These 2 faces are available for

alignment features

No room at present for “Lossy Fiber Assembly
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4 x 128 fiber blocks  
Coaligned to focal surface & pupil 
Immersed cover glass with AR coat 

Linear array in V-groove channels 
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Cable Construction (Durham) 30mm dia. 

Min Size for 500 fibers
use Adaptaflex SPL 12 
(14.2mm OD, 10 mm ID)

32 mm OD cable can handle 1000 fibers
Presume 25 mm OD cable for 500 fibers

25 cm spiral pitch adds 2% length
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— Transmission 
•  Bulk fiber throughput 
•  Low-OH FBP fibre  

— Good UV transmission 
— Known low FRD performance 

•  Nominal length ~40m 

BigBOSS is a proposed ground-based dark energy experiment 
designed to study baryon acoustic oscillations (BAO) and the growth 
of large scale structure through a 14,000 square degree survey of 
galaxies and QSOsa,b,c . 
 
Each of 5000 fibers is positioned by an actuator at the instrument 
focal plane. The fibers then traverse the telescope and are terminated 
at a spectrograph slitd,e,f,g . 
We describe the fiber system concepts, requirements & development. 

•  Fiber core:    120µm 

•  Optical Input:  f/4.5,  < 0.5 deg telecentricity 

•  Wavelength range: 360 - 980 nm 

•  Fiber System Throughput:  90%  X fiber bulk X AR 

•  Input interface:  Fiber actuator, motion compatible 

•  Output interface:   Spectrograph compatible 
—  Match curved focal surface & f/4.0 output pupil 

•  In-line connections:  
— Provide for component installation & test  

— Facilitate project fabrication & integration flow 

Fiber System Schematic 

•  5000 fibers (direct injection) to each Focal Plane actuator 
•  Front End Assy =  Ferrule, strain relief, [connection] 
•  Main Cable Assy = 10 cables, 1 per spectrograph unit 
•  Slit End Assy = 500 fibers per spectrograph unit 

Fiber Injection / Ejection Efficiency 

Focal Ratio Degradation (FRD) 
 

— Physical FRD 
•  Bulk fiber 
•  Ferrule termination  
•  Slit termination 
•  Connections 

—  Injection induced FRD 
•  Ferrule optical axis 
•  Corrector Telecentricity (~0.25 deg) 
•  Actuator angular tolerance (0.2 deg) 

•  Actuator angular motion (0.1 low-tilt type / 2.75 deg high-tilt type) 

— Ejection induced loss 
•  Slit fiber to pupil alignment 
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f/# of Spectrograph Collimator 

Encircled Energy within f/# vs. (FRD, Injection Angle) 

Low Tilt actuators achieve 
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