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Muon Detector - Overview
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PMT - Encapsulation Design & Status

ordered (ETL)
delivered

→ our workshop

→ offered  
(Wacker)

mineral oil
→offered (Sigma Aldrich)

offered ←
(Devcon)

→ ETL (design details to clarify)
→ our workshop

→need is under investigation
(offer procured)

+capsule
→ ordered (Raff&Grund)

→ delivered (Schüchl)
+ new design investigation

Master Bond
→ delivered

VM 2000 foil
→ offered with adhesive

Plastic scint. panels
→ constr. from Sep.06

(Dubna)

cable
→offered (Jowo)

shrinking tube
→delivered (Autec)



PMT Testing
• Identification of high dark rate PMTs 

- most specified to 1-2 kHz
- 10 of 100 specified with 7-10 kHZ

but only one really at ~9 kHz
the others at 1-2 kHz

- some low noise ~0.4 kHz
• Investigation of linearity (with 2 LEDs)  
→ linear up to 60 p.e.

• Earth magnetic field influence
with and without mu-metal



PMT Testing
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PMT Testing – Mu-metal
without mu-metalwith mu-metal
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→ thanks to Bayarto Lubsandorzhiev (INR Moscow)



Simulations – Old muon distributions
140.000.000
muons

simulated
(= 10 years at LNGS)

15.000 muons
(in 10 years)

260 muons
(in 10 years)

20 muons
(in 10 years)

→ Markus Knapp (Univ. Tübingen)
Two corrections necessary:   ‚strange‘ peak and    updated detector geometry (MaGe)



Simulations – New muon distributions

50.000.000 
muons
simulated

16.000 muons of 5·107 

→ 44800 in 10 years

220 muons of 5·107

→ 616 in 10 years
10 muons of 5·107

→ 28 in 10 years

→ Markus Knapp (Univ. Tübingen)



Muon Simulations – Summary

→ ~2·10-3 (kg keV y)-1 of dangerous ext. muons

with 95% veto:
→ ~10-4 (kg keV y)-1

with anti-coincidence of Ge detectors:
→ ~10-5 (kg keV y)-1
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old Root



Muon Veto – Schedule

• Summer/Autumn: Test of all PMTs + electronics
• Autumn 2006: Encapsulation of PMTs

Tightness tests with PMTs
• Winter: Welding of attachment points in steel 

tank, for PMTs and VM2000 (prior to steel 
tank test)

• Spring 2007: PMTs and VM2000 installation +
+ Electronics set-up and test (≈2 months)


