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Scintillating fiber detector

KaoS detector layout

“0deg” layout with aluminum vaporized

CA – PhD thesis 2012
Johannes Gutenberg – Mainz Universitaet



  

Test beam at GSI

P. Achenbach, C. Ayerbe Gayoso, J. Bernauer, R. Bohm, M. Distler, et al., “In-beam tests of 
scintillating fibre detectors at MAMI and at GSI,” Nucl.Instrum.Meth.,vol. A593, pp. 353–360, 2008.

● Residual track position X
A
-X

B 

FWHM ~0.27mm (carbon) 

Some numbers from 2007 GSI beam test (cocktail beam π+/p/d at 1GeV/c)
and C beam of 2 AGeV energy:

● Residual of t
A
-t

B
 FWHM = 720ps (cocktail) → 510ps single plane, 

         330ps (carbon) → 220ps single plane

 



  

Far-Forward detectors at EIC
The Zero Degree Calorimeter (ZDC) is part of the far forward instrumentation of EIC 
and play a critical role for different physics topics, in particular the meson structure. 

Scheme of the far-forward region From the EIC YR-Meson WG

Detection of the decay channel Λ→n+ π0 
is feasible (...).
Detection of the other decay channel, 
Λ→ p+π-, poses a more challenging 
measurement owing to its requirement of 
additional charged-particle trackers or 
a veto trigger on the path to ZDC.

Here was the first scintillator fiber idea

Bill Li question at EIC Early Career Workshop: 
“can be used too as Off-momentum Detectors?”

ANSWER: OF COURSE!! 



  

Far-Forward Region

I am not addressing this ‘issue’ right now

EIC Yellow Report 2021, pag. 548



  

Proposed Layout

32 channels. 
4 fibers per channel

⌀ = 1mm

Pitch (p) = 
0.6 mm

0.7 mm

Kuraray SCSF78M

σ∝
p

√12
σ = 

173 μm

200 μm

Theoretical spatial resolution

L=⌀+ p×(ch−1)

Width of the bundle

L = 
19.6 mm

22.7 mm

p=0.6mm → 300mm / 19.6mm/module = 15.3 →  16 modules → 
16 modules x 32 channels/module = 512 channels

p=0.7mm → 300mm / 22.7mm/module = 13.2 → 14 modules → 
14 modules x 32 channels/module = 448 channels

L
real

 = 313.6mm

L
real

 = 317.8mm

2 Stations x 2 planes (X-Y)/station = 4 planes #
channels

 = 
2048

1792



  

Cost (fibers)
● Assuming the larger number of channels→ 512ch /plane 

512 ch/plane x 4 fibers/ch x (30cm +20cm)/fib = 102,400cm/plane ≡ 1024m/plane

28 dummies/bundle x 16/bundle/plane x 40cm/dummies = 179200 cm ≡ 179.2 m/plane

Fibers + dummies → 1203.2m/plane

x4 planes = 4812.8m + 1 extra plane (contingency) 
= 6016m → 6100m 

SCSF-78M-1mm-D-6100m-B J

I’ve been waiting for a quote from Kuraray since 
last week. 
An estimation from an old quote in 2009.
7km (0.83mm) → ¥1.6M = $17,080 (2009) → 
inflation accumulated (USA) $21,700
I would assume ~$30k



  

Cost (PMTs)

32 lineal → 64 units
$3507/unit

8x8=64 ch →32 units
$2053/unit

8x8=64 ch →32 units
$4971/unit

The PMTs have spectral 
response and peak sensitive 
close to the emission spectra 
of the fibers 



  

Cost (SiPMTs)
4x4 = 16ch →
128 units
$453.75/unit

4x4 = 16ch →128 units
$166.25/unit
8x8 not answer

4x4 = 16ch →128 units
$144.00/unit

8x8 = 64ch → 32 units
$628.75/unit

4x4 = 16ch →128 units
$340.00/unit

Larger area/channel

The SiPMTs have 
spectral response 
and peak sensitive 
close to the 
emission spectra of 
the fibers 



  

Summary

PMT SiPMT TOTAL $
 (with est. Fibers)

Cost per channel $
(2048)

Max cost $224,448 
(H7260)

$58,080
(S13361-6050NE-04)

254,448 / 88,080 124.24 / 43

Min cost $65,692
(H12428-100)

$18,432
(S14161-3050HS-04)

95,692 / 48,432 46.75 / 23.65

Fav cost
(larger pixel area)

$159,072
(H14220B)

$43,520
(S14161-6050HS-04)

189,072 / 73,520 92.32 / 35.9

Naturally, it needs to be included FE electronics, power and R&D specially for the SiPMT
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