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TOP modules construction fow:overview



  

Module 01 completato in novembre 2014

                                                                       ___  ma ..... 



  

Module 01 glue problems

Produzione dei moduli interrotta fno a febbraio per tests sulla
procedura di incollaggio. 
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Problems:
Mechanical interference between
the supports and the honeycomb
  →  change injection angle from 15° to 17°
Need a couple of changes on box design: 
- neck hole diameter : 7.6 to 8.0 mm
- screw hole diameter : 2.9 to 3.1 mm

Small gas leak due to a groove out of specs                                            

PD parts in Module 1



Module testing plans 



  

Criticita' : eccessivo fusso di fotoni da Bhabha radiativo 
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Fiber bundle routing Fiber bundle routing 



  



  



  



  



  

A large range of gains among the 16 anodes of MCP-PMTs are observed when 
operating at an average gain of 5 x 105. A factor of three range is typical for normal
MCP-PMTs, while ALD MCP-PMTs can have a much larger range

Tests done at gains > 5 x 105 : further tests under way.



  

Situazione generale : 

Ritardi sulla costruzione delle QBB per problemi di incollaggi , ora risolti 

Rimane critica la questione Photon Backgrounds, sul lungo termine

Il Beam Test e' definitivamente escluso, mentre un Cosmic Ray Test in
congiunzione con la CDC e' in previsione per la seconda meta' del 2015
su tutti i moduli prodotti. 

Criticita' sul fronte italiano: 

- sofferenza sulle missioni estero soprattutto per PD (contiamo su
Jennifer per mantenere gli impegni presi) 

- importazione del PicoLaser in Giappone : overhead dell'8%(su 25 k)
non calcolato lo scorso anno 
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In collaboration with
Alessandro Re (INFN Torino)

3.47 mm

2.90 m
m

d =  d
0

Exposure time: 150 ms

d =  d
0
 + 1.8  mm

Exposure time: 500 ms From the linear fit: 
tan(Θ/2) = 0.056  ± 0.014
Θ = 0.11  ± 0.02 rad

For a 0.450 mm radius bundle:
1s illumination with fiber at ~ 8.0 mm

d
0
 ~ 3 mm

Laser – SM fber distance optimization/2
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Intrinsic laser jitter ~ 10 ps

More time resolution studies

3300 V
2800 V

2700 V

Torino, UT studied time resolution vs
HV,<n

pe
>, PMT gain, ampli. 

The nominal PMT operation point is at
3480 V.  We have NOT operated it above
3300 V so far. 

The gain is determined using dark count
events and ftting the signal peak 
    →  event-by-event  measurement 
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More time resolution studies

Padova: RS studied time resolution
vs signal amplitude (arb.units, left)
and Laser tune (below) with Step
Index and Graded Index MM fbers 

Indiana 2ch test board was used

MCPPMT operated at nominal
voltage  
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Bundle's head hosting 32 fber cores
Core radius = 2 μm

Bundle radius = 450 μm

Piping  Effciency: ε
p
(geo) = 6.3 x 10-4 

For homogeneous illumination, use
only central part of the light cone:
ε

p
(geo + 1σ) =  ~4 x 10-4

Best laser repetition rate for time 
resolution is 100 kHz→ 10 Hz/fber 

900 μm
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Bundle-Laser alignment support 16-fibre support

Essential for repeatable alignment : 
bundle-fbre distance adjustable 
at 0.1 mm level

16-channel readout with CAEN V1742 switched capacitor digitizer 

SM fber Piping effciency measurement (Torino)



KEK, B2GM February 2015 R.Mussa, TOP Time Calibration 



  



  



KEK, B2GM February 2015 R.Mussa, TOP Time Calibration 



KEK, B2GM February 2015 R.Mussa, TOP Time Calibration 

CCD camera with optics

Paper screen

Laser fiber
on micrometric slide

Start from d
0
 ~ 3 mm

Increase d
0
 of fixed amounts Δd = 0.6 ± 0.1 mm 

Fit the light distribution as function of d 

d

In collaboration with
Alessandro Re (INFN Torino)

CCD field of view: 3.47 x 2.90 mm 
Pixel size on screen = 1.4 m m

The light distribution 
after the fiber is gaussian.
We define the light cone as 
the region within 1 s from the
beam axis

Θ Is the full angle at 
the cone vertex

Θ 

Laser – SM fber distance optimization
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