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Introduction

Clad optical fiber is both a scintillator and a wavelength shifter.
The fiber is drawn from a preform —> cladding 
Interface between core and cladding has the highest possible uniformity and quality, so the signal 
transmission via total internal reflection has a low loss (long attenuation length).
Attenuation length and LY is affected by: crystallinity of the base PS; quality of total internal 
reflection boundary and concentration of dyes as wavelength shifter.

Scintillator

Polystyrene(PS) core with 2 dyes

tungsten powder & scintillating fibers in a 
staggered patternlightguide

Attach to 
SiPMs

Scintillating fibers
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How do scintillating fibers detect charged particles?

Plastic molecules are energized by the ionizing radiation.

The energy is transferred to fluors in a one or two step process, converting energy to optical wavelengths.

Primary fluor: FRET significantly reduces decay time.

Secondary fluor: Shift to longer wavelength -> better transmission -> longer attenuation length                                 
Extends the difference between emitted and absorbed wavelength to mitigate self-absorption.                
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Fibers from Luxium
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There are 3,000 km of fibers in FEMC, which will be produced by Luxium during next three years.
At UCLA, LY, diameter, and batch-to-batch variation are measured.
At Luxium, LY, attenuation length for fibers and batch-to-batch variation are measured on preforms,
and on fiber bundles for first two shipments.

Requirements and Technical specifications for FEMC scintillating fibers
ePIC TDR Table 8.58
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Fiber testing setup
• 15 fibers bundle. Both ends epoxied with 
EpoTek 301-1 into black Delrin ferrules. 
• Ends cut and hand polished.

Dark box measurements

PTFE tape 

~250mm
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½ of the fist shipment at UCLA,

~ 0.5% of total volume

SiPM

Sr90
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Measurements of the first shipment

First Article Fibers at UCLA at mid April 
2025. Did not passed QA, LY is 40% lower 
than expected. 

Iterations of sample exchanges between 
Luxium and UCLA and weekly meetings 
with Luxium to address and resolve 
production issues.
First two shipments will be more carefully 
tested at UCLA and Luxium.
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Measurements of the first shipment

Recent Luxium samples passed UCLA QA 
tests (half of first shipment, early July).

• Average LY identical to Ref. sample.
• Variation from preform to preform within +/-

10%.
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Luxium QA
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Measurements of the first shipment

Fiber diameter (162 measurements):                           

! =464 #$, %(!) =10.9 #$.                         
It is supposed to be 0.47 +/- 0.0094 mm.

The variance of fiber D is wider than 
expected because fibers’ roundness is not 
perfect.                       
• Not a problem in terms of FEMC performance 

(energy resolution)
• May slow down staffing meshes with fibers.

Expect the second half of first shipment at the 
end of July. Discussed with Luxium and hope 
to see the fibers will be more round.
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The BCF-9998XL fibers will be supplied in the form of precut canes, 
0.47 mm nominal diameter +/- 0.0094mm acceptable range, RMS 
≤0.02 mm. The pulling towers at Luxium Solutions use a laser 
micrometer to measure diameter in real time as the fiber is drawn. 
Feedback from the measurement is routed to the tower controller 
to maintain size within specification….<- Luxium Technical 
Proposal.
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Backups

Details of UCLA setup. O.Tsai 05/08/25

•15 fibers bundle. Both ends epoxied with EpoTek 301-1 into black Delrin ferrules. 
•Ends cut and hand polished.
•
•Optical contact with SiPM with Dow Corning 3145 RTV.
•Far end – three coats of BC-600
(both steps assures imperfections in polishing does not affects measurements)

•Fiber bundle loosely wrapped with PTFE ¼” wide 0.004” thick tape. 
•
•Measurements made in the dark box, ambient temperature is ~20 degrees C.


