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Belle-II Detector



  

TOP counter: operating principle



  

Quartz bars:  1250x450x20 mm3

Mirrors: 100x450x20 mm3

Prisms: 100x456x20 mm3 at bar face,
expanding to 456x50 mm2 at PMT

Material: Corning 7980

TOP optics 



  

Assembly procedure 



  

Optics alignment
and gluing 



  

Support button
alignment 



  

TOP Front-end Electronics: scheme



  

PMTs and Front-end Electronics:
Optical and electrical contacting

Hamamatsu
MCPPMT

Front-End
module:
Boardstack
128 pixels, 8
MCPPMTs



Splitter 1-24 via
Planar Light Circuit
(Padova) 

Connector SM-MM: (Torino)  

GRIN 
Lenses
(Padova) 

TOP light calibration: distribution system

PiLas laser (Torino)

SM fiber (Torino) MM Bundle
(Padova)
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Single Mode Fiber routing and preparation
24 fbers are divided into 4 bundles, each one serving 4 modules
(+2 spare fbers)  Each bundle reaches 2 connector boxes, each
one serving 2 modules
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To the Top

Fiber Production/testing  procedure:
→  Cut, connect, quality control (Torino)
Tests at  KEK Fuji Hall:  
    →  Polishing test w/diffractive method 
    →  Coating integrity test 
    →  Timing measurements
Installation at KEK Tsukuba Hall:  
→  Preparation of the 4 bundles 
→  Connector box installation 
→  Post-installation  checks
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“B” box



MultiMode Fiber Bundles assembly and tests
Design, mass production and QC of connectors to insert MM fbers in the Quartz Box (Padova)

Irradiation tests on GRIN
lenses and MM fbers

Production of SM-MM fber adaptors
for fat-felding (Padova)

MM fber QC and
characterization (Padova) 



TOP: Quartz Bar Installation
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Laser calibration data

The challenge:

- 512 pixels per module
- 9 light sources per module

- Each pixel sees a different
laser peak

- Laser peak is a combination
of 2 or 3 gaussians with the
same width: 0,1,2 refections. 

- A fraction of pixels see light
from two sources

- Light intensity per pixel
depend on MM fber angular
distribution. 

- SM-MM fber piping
effciency is not constant

- Each pixel will have its own
PDF for fber calibration.

 



TOP : time calibration (coordinator: U.Tamponi) 



TOP : time calibration (coordinator: U.Tamponi) 



MCPPMT rotation
problem



Test stands  in Italy

Improvements of the constant fraction 
discriminator (CFD) with templates.

Important for time resolution with low gain



Secondments Torino
Umberto Tamponi      from 1 June to 8 July 2015 (38d construction )
Oscar Brunasso Cattarello   from 16 to 31 August 2015 (16d construction) 
Roberto Mussa           from 3  to 26  October  2015 (24d construction)

Roberto Mussa           from 12  to 28  May 2016 (17d construction)
Simonetta Marcello    from 20  to 25 June  2016 (6d commissioning)
Fabrizio Bianchi         from 16  to 24 October  2016  (9d computing)
Roberto Mussa           from 12  to 25 October  2016  (14d commissioning)
Simonetta Marcello     from 14  to 22 October  2016  (9d commissioning)

Roberto Mussa           from 31 Jan  to 15 February  2017 (16d commissioning)
Fabrizio Bianchi         from 4  to 15 February  2017  (12d computing)
Roberto Mussa           from 13 to 24 June 2017 (12d commissioning)
Fabrizio Bianchi         from 17  to 26 June  2017  (10d computing)
Oscar Brunasso Cattarello   from 16 July to 2 August 2017 (18d construction)
Roberto Mussa           from 3 to 14 October June 2017 (12d commissioning)
Simonetta Marcello     from 3 to 12 October June 2017 (10d commissioning)

Totals  WP2 : 224 d= 7.5 months
  Construction (UT,RM,OBC,SM): 
     TOP assembly and installation:   113d 

  Commissioning (RM+SM): 
   TOP laser calibration 
         and cosmic ray test: 79d

  Computing (FB): 31d

Remaining on WP2 (UT+RM) : 
       2.5 months 

  

TOP: assembly and  installation schedule



Secondments details
———————————————————
Massimo Benettoni      from 13 to 27 April 2015 (15d construction)
Ezio Torassa           from 19 June to 4 July 2015 (15d construction)
Massimo Rebeschini     from 27 June to 13 July 2015 (15d construction)
Loris Ramina           from 27 June to 13 July 2015 (15d construction)
Alessandro Gaz         from  3 October to 1 November 2015 (30d test moduli)
Ezio Torassa           from 16 October to 30 October 2015 (15d construction)
Loris Ramina           from 24 October to 9 November 2015 (15d construction)
Massimo Rebeschini     from 24 October to 9 November 2015 (15d construction)
Massimo Benettoni      from 7 November to 22 November 2015 (15d construction)
Ezio Torassa           from 4 April to 16 April 2016 (15d installation)
Ezio Torassa           from 14 June to 25 June 2016 (15d commissioning)
Wenlong Yuan           from 15 May to 19 June 2017 (36d commissioning)
Ezio Torassa           from 12 June to 29 June 2017 (18d commissioning)  
      
Summary
————————
1) Construction and assembling of the TOP modules
Massimo Benettoni    1 month (30 d)
Massimo Rebeschini  1 month (30 d)
Loris Ramina         1 month (30 d)
Ezio Torassa         1 month (30 d)

2) Test of the TOP modules before installation : 
    Alessandro Gaz   (30 d)

3) Installation of the TOP detector : Ezio Torassa   (15d)
4) Commissioning of the TOP detector :
- Wenlong Yuan         1 month (36 d) 
- Ezio Torassa         1 month (33 d)

TOT 7.5 months
To be done (ET+WY+AM): 2.5 months 



Work in progress

Cosmic Ray Run with CDC,KLM,ECL,....

Merging in global DAQ
 
Laser Calibration and comparison with MC simulations

TimeBase Calibration

Firmware: Feature Extraction, Template Fitter

Detector alignment 

Pixel by pixel T0 calibration

TOP Trigger

                                     ... still plenty of work to do before frst collisions 



MCPPMT aging



TOP upgrade: life extended ALD-MCPPMT



TOP management
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