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Hardware status : dead channels



  

Hot PMT

Pattern emerging , but causes unclear:

  - Central outer channels show a slow increase
in currents drawn from HV: cable routing? 
  - Inner rightmost channels : sudden transitions
to hi rates, not directly related to beam injection.
Magnetic feld? Cooling?  



  

The increase in background rates does not seem to affect the
overall PMT performance (yet) 



  

TOP reconstruction software



  

TOP reconstruction software



  

TOP Performance (from D*)

Momentum
dependence

Polar angle
dependence 

(*) Plots with LL cut at 0.5



  

Pions mistagged as: kaons, protons

Better MC/data matching in release 5 

(Software transition from F77 to C++ not yet implemented... )



  

TOP Performance: azimuthal dependence 

S9 ...................16 S1 ...................S8

Dependence on MCPPMT type
mostly due to QE

Peaks in S06,16: one BS missing
Peak in S13: frmware issues

Reduction in π misId rate
observed in both data and MC

Effect on K effciency not
completely understood 

Std PMT

ALD  PMT Std PMT



  

TOP Performance: electron mismodeling 

Seen also in the J/psi sample 

Modeling of delta electrons in pion/K/proton crossing introduced in PDF: works fne 

Probably some bug still sneaking in electron PDFs 



  

TOP calibration:  channel T0



TOP Laser stability  monitoring system (Padova) 
Two channel monitoring system (fully operational since Mar 13) automatically

activates when a local  TOP laser calibration run is launched 
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TOP aging  monitor

Preliminary result (not yet
corrected for gain)

Dimuon sample

Conventional MCP-PMT accumulated 0.089 C/cm2 so far, lifetime
is ~1 C/cm2: we should start see visible effects soon. 
Effects seen only on few units  : investigating ways to reduce
systematics in gain monitoring measurements.





  



  

QE degradation IF TOP replacement is delayed 



  

TOP summary , prospects
● TOP ALD PMT rate limit is raised up to 5 MHz/ PMT .

● We DO NOT observe performance deterioration with high rate

● HOT PMTs are increasing, in one side of each SLOT :  causes not clear 

● Outer layer PMTs at the center of each slot are drawing increasing currents

● TOP performance : improved hadron modeling including photon emission from delta
rays; some bug is affecting electron modeling. Azimuthal and charge asymmetries
under investigation.

● Porting core code from Fortran to C++ completed, will be fully implemented in the
next MC releases and PDFs.

● Aging effects on PMT QE and gains are being monitored (Nagoya) : changes in QE
are observed only in few clusters of bad channels, but systematic errors still prevent
a clear assessment. Work is in progress to evaluate SiPM replacement on the long
term. 

● The plan for PMT replacement is currently unchanged: covid-19 have slowed down
PMT testing, but will be ready for installation in 2022

● A plan for Boardstack replacement is ready, using UH spares

● The PD SiPM laser stability monitor system is installed , and working smoothly in
automated mode.



  

Richieste 2022

Per PD+TO:

 18 kEu MISS  Turni sottorivelatore TOP : 3 m.u. (assumendo 4.5 mesi di presa dati )
assumendo di dover garantire 2 TOP Experts al giorno, frazione italiana :1/3

Per Padova :

 6 kEu MISS Contributo installazione PMT @ KEK (4 settimane/uomo) 

 6 kEu INV Stage XY motorizzato, per test di uniformità nella risoluzione temporale di
SiPM di grandi dimensioni

Per Torino:

6 kEu MISS Contributo installazione PMT @ KEK (4 settimane/uomo) 

5 kEu INV Front End Boards per Test su SiPM (*)

(*) In sinergia con AIDAinnova* 



  



  

Ruoli italiani nel TOP 
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