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Two main issues I will discuss here: 
 
-  Simulation of the PXD/VXD trigger system 
(scintillators size) 
 
- Tabuk PXD modules cosmic test setup 
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Setup (simple) 
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Scintillator 1 

Scintillator 2 

VXD 

Basf2 simulation with just VXD 



Introduction 

 To estimate trigger efficiency dependence on scintillator 
dimension we used cosmics generated with Cosmics  
generator in basf2 
 

 We used default settings of a CDC cosmic generator, i.e. Cosmics 
are generated (pass inside) in whole CDC volume 
 

 We keep just cosmics tracked (MC track candidates) by the SVD 
and we require at least one hit in the PXD  
 

 We can extrapolate the position on scintillator plane using 
momentum components and doca (h: Scintillator y position) 

 
 x = h*(mcPx/mcPy) + docaX 
 z = h*(mcPz/mcPy) + docaZ 
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Distributions on scintillator surface 
 We assume y=16 cm as installation “height” from IP with at least  a PXD hit 
 Broader distribution along x-axis w.r.t. z 
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Efficiencies 
 Efficiencies on each coordinate are calculated leaving other coordinates free (i.e. 

→ oo) 
 z+ and z- are computed separately, x is assumed symmetric (the other z 

hemisphere is open) 
 Normalization is tot # of tracks with at least 1 hit in PXD (about 4.5%) 

Scintillator half-width ! 
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Fits 

 Fits with pol7 look quite good 
 Bottom function is the derivative 
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Fits 2 

 Same fits in log scale 
 y-axis in % 
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Dependence on inst. “height” 
 Efficiency for y = 16, 18, 20, 22 and 24 cm respectively 
 For “reasonable” scint. size most sensible is x-coordinate 
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PXD Numbers 

Half-width (x) 

 Slow rise in x, 90% at 30 cm (60 width), 95% at 44 cm (88 width!!) 
 z rise is fast, +z (|-z|) 23 (19) cm > 95%, asymmetry as expected 

+z 
-z 
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PXD Numbers 2 

 Tentative (naive) calculations:  
 

 (0.9)1/3 = 0.965 → x=53 cm... (z+=26 cm, z-=22 cm) (106 x 48 cm) 
 

 Lets say we want eff > 90% 
 
 Fix max x size → 40 cm → eff

X
 = 0.94  

 eff
z+

xeff
z-

 = 0.957 → eff
z+

 = eff
z- 

= 0.978  
 z+ = 32 , z- = 28 
 Total scintillator size 80x60 cm (x, z) 

 
 

 Which width is “reasonable”? 
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Cross-check 
 The fact that we have used the available track finder (i.e. not designed 

for cosmics) may introduce some bias 
 To have some independent result (in particular for x dimension)  

we made a 2nd calculation constraining the cosmic generator (10K evts) 
 We require r < 1.4 cm (distance from IP in xy plane) and |z| < 3 cm  

from IP along beam axis → cosmics are forced to pass all 2 PXD layers 
 (Unfortunately +z and -z cannot be set independently with current 

cosmic generator) 
 

 We expect no (x) or small (z-) change for 2 coordinates and symmetric 
results along beam axis (z- , z+)  
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Cross-check 2 

 The x and z- distributions are compatible as expected 
 z+ and z- are now symmetric 

8° Belle II VXD Workshop     R. Ayad 13 



Cross-check results 

 Fit results are compatible where expected 
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Cross-check Numbers 
 Using the same requests as in the previous calculation  

and imposing +z = -z 
 

 eff 90%, x = 40 cm → eff
z
 = 0.974 → z+ = 24 cm, z- = 24 cm → OK! 

Half-width (x) +z 
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Optimization for whole VXD 

 In this case we require just a track in the VXD 
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VXD Fits 

 pol7 for x, pol5 for z 

q 
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VXD Fits Log 

 y-axis in % 
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VXD Installation Height 

 Efficiency for y = 16, 18, 20, 22 and 24 cm respectively 
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VXD Numbers 

Half-width (x) 

 Quite similar in x 
 Same eff. → approximately 10 cm increase in (both) longitudinal 

coordinates 

+z -z 
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VXD Numbers 2 

 With similar calculations as done before  
 

 Lets say we want eff > 90% 
 
 Fix max x size → 40 cm → eff

X
 = 0.94  

 Sqrt(eff
z+

 eff
z-

) = 0.957 → eff
z+

 = eff
z- 

= 0.978  
 z+ = 43 cm, z- = 32 cm 

 
 Compare to PXD numbers → 40 cm (x), 32 cm (z+), 28 cm (z-) 

 
 15 cm increase in longitudinal direction with respect to PXD only 

case could give a trigger with 90% efficiency for whole VXD 
 

8° Belle II VXD Workshop     R. Ayad 

21 



Building the scintillator trigger system (frame) 
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Hand 

Scint1 

Scint2 

The frame should be slit underneath and up to the VXD piece (discussed with Charlie) 

About 16cm 



Cosmic Setup at Tabuk (Final Setup) 
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Shelf to mount Scintillator 1 

Shelf to mount the PXD module 
Shelf to mount Alibava Tracker Plane 2 

Shelf to mount Alibava Tracker Plane 1 

Shelf to mount Scintillator 2 
Shelf to mount Alibava Trigger Card (TC) 

A shelf with Alibava  
Plane detector installed 

Coincidence on two  Alibava 
 Planes with Beta source 

A 10cmx1cmx0.5cm scintillator two crossed scints so 
 a 1cm^2 cross  section to match the Alibava Tracker 
sensible area 

Trigger: Two scintillators 

Scintillators coincidence: Muon 



PXD testing setup available 
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All items in the Rack including the PC 

Slow Control powering ASICs and DEPFET 

SC (PSs) program works fine and stable 

PS to power 
DHH 

EMCM piece 
Patch Panel 
Cable 

Power Cable from 
Breakotu Board 

DHH and it carrier 
board 

SC and HS Ethernet 
Cables to computer 

Infiniband cable 

PXD setup and Software 



Conclusion and outlook 
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- Scintillators size simulated and have sizes for mechanical frame 
 
- Now we are starting a cosmic track finder in VXD (for now just working 
    on a MC cosmic track finder 
 
- We are starting: 
      - Producing PXD(VXD) cosmic trigger 
      - Look first at PMs (HAMAMATSU) to choose the PMs window size 
         so that we build PM guide light size accordingly. 
      -  The scintillators will be built at MPP  
      - Test the system at Tabuk before shipping it to KEK or other testing 
        facility 
 
- A cosmic setup is set at Tabuk with tracking system to test PXD modules.   



Backups 
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Geometry 
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Cosmic tracks 

 Currently no (ad hoc) cosmic track finder for VXD exists in basf2 
 Nevertheless existing (MC) track finder fits at least half track 
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