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TOF/KL performances in 2010

Smooth performances 
in 2010 run 

No major hardware 
problems

Refurbishment of 
TOF0,TOF1 PMTs 

All described in the 
forthcoming MICE 
note – 367 
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Y. Karadzhov, 
MICE CM29  15/02/11 

• Any kind of beam settings 
are OK.

• We need >100 events in 
each pixel.

• For this particular example 
we will be able to calculate 
the relative trigger delays 
only in the pixels inside the 
red area.

Requirements for calibration 
of the trigger station



Y. Karadzhov, 
MICE CM29  15/02/11 

Requirements for calibration 
of the other stations

• We need electrons. => We 
need electron beam.

• The important is the 
number of hits in the 
central pixel of each slab. 
We need >200-300 events
in these pixels.

• For the example here we 
will be able to have a 
calibration only in the 
green area in the centre.



TOF performances in 2010 run
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• Time resolution after calibration:

• TOF0 – 51ps;

• TOF1 – 58ps;

• TOF2 – 52ps.



TOF stability during 2010 run 
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TOF0+TOF1 refurbishing 

• many PMTs of TOF0 are very old (bought in 2006 by Alain and others in 

2007) and have an old design of the active divider and the valve 
insulation from mu metal, giving a lot of problems (spikes …)

• Hamamatsu Japan kindly agreed to refurbish them (kapton 
insulation/new active divider) if back to firm before 31/12/2010: 

after it they say it would be  OUR problem

• So in early September we dismounted the first PMTs to

be sent back to Japan (MB,GC,RB) and the operation 

was redone in December (MB,AB,RB) during the 

Heathrow blockade. In total ~ 50 PMTs were sent back:

clearly the operation was not done in a single shot.

• TOF0 has been refurbished and put back in DSA with newer PMTs (about 20 

out of 40) , TOF1 is in Milano under refurbishing
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TOF0/TOF1 maintenance 
operations at RAL

TOF0 refurbished
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R4998 window 

• We need some input for the

possible releases of He in the Hall

• Up to now some preliminary discussions 
with M. Courthall, Andy, …  

• The idea is to test a R4998 PMT with a 
mixture of 3%He+97%N2 to see at what 
level problems begin to show up 
(measure t)

He poisoning of R4998 PMTs



Test system layout
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PMT under test

He/N2 mixture 
inlet system 

Acq system

Tight box for testsHV

• He poisoning will show up 
with afterpulses on long 
test periods (days/months)
• monitor of dark currents 
may be enough
• test system under 
preparation in MIB
•needs He measurements 
in the Hall  

Yap:Ce 
source
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Cerenkov 



Beam Profile Monitors

• Small (20 X 20 cm)
• Large (45 X 45 cm)
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Status

• The Electronic Noise that was seen has been completely 
removed
– Shielding

• Both BPMs have been calibrated to some extent with a 60Co 
source
– However the activity was so low that we had some difficulty

• As a rate monitor the Global “Or” output from the X or Y views 
(or both) and XY gives an instantaneous beam rate 
measurement and should be linear up to ½ a GHz or so (we 
wish)
– Signals are routed to MLCR

– Only issue has been overheating.  This was solved with the addition of 
an external fan on the cans that contain the MAPMT and electronics

• We did get some beam data with the small BPM
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Small BPM Beam Data II
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Upgrade

• The Burle MAPMTs have large non-uniformity 
and gain variation

• A number of systems at Fermilab use them

• Replace MAPMTs with SiPMs

• For us this would be easy if 1 to 1 SiPM to 
fiber

– But then many channels!

• Use Winston Cone

– Pin for Pin replacement of readout module
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EMR 
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EMR ProductionEMR Production

 Detector HardwareDetector Hardware
 Conservative estimation: one layer per working week

 18 scintillator layers already pre-assembled

 48 layers by the end of September

 ElectronicsElectronics
 Front-End Board (FEB)

 Analog amplification and discrimination) 

 Developed by Trieste/Como

 Prototype is validated; first production batch launched

 Digitization and Buffer Board
 Developed in Geneva

 Prototype in production

 If the prototype works, we can equip 3 modules in June
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InstallationInstallation

 Many constraintsMany constraints
 Beam, hall work, manpower, etc
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Data Taking planData Taking plan

 Scan momentum (140Scan momentum (140--280 280 MeVMeV/c)/c)
 “Pion” beam

 PID using TOF

 Q7-Q9 Off
 Straight tracks

 Measure Muon range

 Test PID 

 Gain equalization (channel by channel)Gain equalization (channel by channel)
 Needed to sum single energy loss

 6 * 59 = 354 channels -> A lot of work !

 Need single bar hits (only 10% of data)

 Will take a lot of time…

 More detailed plan to be drawnMore detailed plan to be drawn
 Yordan will be the champion !
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Conclusions

Good performances of installed PID 
detectors (TOF,KL, CKOV) in 2010 run

need final agreement on platform mods 
from F. Cadoux to schedule operations for 
EMR integration

we eagerly wait for EMR data in July

needs some data for TOF/KL recalibration 
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