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Collaboration  ALICE FIT 

Austria,Vienna,Stefan Meyer Institute

Czech,Praha, Technical University

Denmark,Copenhagen,Niels Bohr Institute, University of Copenhagen

Finland,Helsinki Institute of Physics (HIP) and Univ. of Jyväskylä

Finland Helsinki
Helsinki Institute of Physics (HIP) and Univ. of Helsinki

Mexico Mexico City Instituto de Física, UNAM

Mexico Mexico City and Merida

CINVESTAV, Mexico Mexico City

Instituto de Ciencias Nucleares, UNAM

Mexico,Puebla,Benemérita Universidad Autónoma de Puebla

Mexico,Culiacan, Sinaloa,Universidad Autónoma de Sinaloa

Peru Lima,Pontificia Universidad Católica del Perú

Poland Krakow ,AGH,Poland,Krakow IFJ-PAN

Poland Warsaw ,NCBJ

Russia Moscow,Institute for Nuclear Research

Russia Moscow,Moscow Engineering Physics Institute

Russia Moscow,Russian Research Centre Kurchatov Institute

USA Chicago ,Chicago State University

USA San Luis Obispo,California Polytechnic State University

https://alice-collaboration.web.cern.ch/menu_proj_items/FIT
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The main purpose of the FIT

● Time reference for the other detectors;
● Vertex and collision rate estimation;
● Luminosity Monitor
● Residual gas background estimation;
● Collision centrality estimation;
● Estimation of the reaction plane;
● Different triggers for the data analysis;
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Detectors acceptances in 
Pseudorapidity
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V0A and V0C detectors

Mexico Francia

Time resolution 200ps 
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A new design for the FV0 detector
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A new design for the FV0 detector
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A new design for the FV0 detector
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A new design for the FV0 detector
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Detector Construction

Choice of construction materials

● Scintillator

● Optical Fiber

● Photo-sensor
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Scintillator

PROPERTIES EJ-228 EJ-230

Light Output (% Anthracene) 67 64

Scintillation Efficiency (photons/1 MeV e-) 10,200 9,700

Wavelength of Maximum Emission (nm) 391 391

Light Attenuation Length (cm) - 120

Rise Time (ns) 0.5 0.5

Decay Time (ns) 1.4 1.5

Pulse Width, FWHM (ns) 1.2 1.3

No. of H Atoms per cm3 (x1022) 5.15 5.15

No. of C Atoms per cm3 (x1022) 4.69 4.69

No. of Electrons per cm3 (x1023) 3.33 3.33

Density (g/cm3) 1.023 1.023



  

Prototype 2 with cosmic muons
New cheap EJ204 tests  

EJ232 10x10x4cm3 EJ228 10x10x4cm3
Without scint.

EJ204 10x10x4cm3

All scintillators are painted
Opt. Grass. Is applied 
in both side of fibers

Small amplitude from 
EJ232&EJ228 due to 
absorption
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Optical Fibers

Kuraray and Bycron for 
the science
 
Commercials
Asahi, Mitsubishi
Etc.

Kuraray and Bycron better quality, but more expensive

The commercial ones from 5 to 10 times cheaper

Asahi

Configuration: Simplex

Core Diameter: 1.0mm

Core Material: PMMA (Polymethyl Methacrylate)

Numerical Aperture: 0.6

Attenuation: 0.19 dB/m at 650 nm

Operating Temperature Range: -55Â°C to 85Â°C

Mitsubishi

Configuration: Simplex

Core Diameter: 1.0mm

Core Material: PMMA (Polymethyl Methacrylate)

Numerical Aperture: 0.5

Attenuation: 0.20 dB/m at 650 nm

Operating Temperature Range: -55Â°C to 70Â°C

Kuraray

Configuration: Simplex

Core Diameter: 1.0mm

Core Material: ?

Numerical Aperture: 0.55

Attenuation: ?

Operating Temperature Range: ?
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Photo-sensors

MCP
More expensive
Limited accumulated 
charge
Limited anode current
Fast and short pulses

SiPM

Radiation
Cheap
FEE
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Fine mesh options from Hamamatsu

Small sizes with maximum 
average anode current 10uA
And the large one with 100uA
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First Prototype
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Second Prototype



Scintillator coating study
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Black paper Tyvek White paint

Variation between 30 ps
To reach 200ps limit should be increase the light
● The thickness of scintillator
● The density of the fibers

cosmic

CERN



Scintillator thickness study
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Significant improvement ~40 ps
Using CFD ?
Should be checked our time estimation

3p->
Beam

3p

3cm3cm

6cm

Cosmic
muons

CERN

Part of beam is out ADC saturation

The distr. In case of 3p
Is wider, which is expected
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Third Prototype
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Forth Prototype
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Test beam results for the forth Prototype
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Sector Prototype
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Sector Prototype
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Test beam setup
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Test beam results for the Sector Prototype

Fiber distance 3mm Fiber distance 4mm Fiber distance 5mm
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Life time tests for 2” fine mesh

In average non stability is less than 
5% after
1000hours or ~ 360C accumulated 
charge
Another +- 15% is the spread.
Comes from the sample of 5pcs

 

Similar to typical one below 1000 hours
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Test/Ref

After 10 days stop
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Anode current from rate scan

 If Pb-Pb equivalent 5MHz pp
Then for 1monthh Pb-Pb Accumulated 
charge is less than 15C(50% 
efficiency ). 10Years < 150C.
1MHz pp 10 months per year with 50%
Max. curr. 2MkA. Accum. Q < 26C, 10 
years <260C. Sum is less than 410C 
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Construction participants
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Detector ensemble
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After the installation
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After the installation
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Some Beam Results

MIP = 32ch MIP = 17ch MIP = 6ch

p-p

Pb-Pb
MIP = 6ch



Some ideas on muonID

θ=50.7o internal reflection angle

(1-cosθ)/2 ~0.18, in one side 18% of light is 
inside internal reflection.

5cm

1cm
0.6cm

Surface ratio=0.36/5=0.072

SiPM-6x6mm2

Total min 
eff=0.18x0.072=0.013

1cm scint. ~10000ph

130ph→32-50PE 

Keeping photo-sensor surface constant the collected light is independent from scintillator thickness

We should expect more light 
using reflective covers



SUM

One SiPM

Two SiPM

Non uniform areas

thickness to find

SiPM 6x6mm2

Two SiPM or find a masking to make more uniform

Some ideas on muonID



Some ideas on muonID

Two scintillators with sizes 
5x100x1cm & 5x100x1.7cm 
was cut and should be tested 
in the next year
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