Status of Muon Veto

Ludwig Niedermeier, Universitat Tlibingen, 26.6.2006



Muon Detector - Overview
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PMT - Encapsulation Design & Status

PM-Tube
ordered (ETL)

delivered

PET-window
/—> delivered (Schuchl)
+ new design investigation

. R
upper flange+capsule

— ordered (Raff&Grund)
| -metal
—need is under investigation

(offer procured)

metal clamp
— our workshop

DY SN mineral oil
silicon gel . offorec (Sigma Aldrich) I\—/|>a§;eli:/eBr(erclld
— offered cable
(Wacker) i —offered (Jowo) | VM 2000 foil
PU shrinking tube — offered with adhesive

offered « —delivered (Autec) .
(Devcon) B20-Socket Plastic scint. panels

& Voltage Divider — constr. from Sep.06

— ETL (design details to clarify) (Dubna)

— our workshop



PMT Testing

o 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

e Investigation of linearity (with 2 LEDs)
— linear up to 60 p.e.

e Earth magnetic field influence
with and without mu-metal



450000

400000

350000

300000

250000

200000

150000

100000

50000

PMT T

Single p.e. peak

+ I I I I I "Histcl)gramme.:jat" u 1:3I +
H
+
pedastel
+
- .
s
s i
++
+
T
- i
+
"+
=+ —
-
L+
+
E o B
ot
¥
+
. " ) | |
0 100 200 300 400 500 600 700 800 900 1000

channels

es

60000

50000

40000

30000

20000

10000

ing

Multi p.e. peak

T T T
"Histogramme.dat" u 1:2  +

100

400

500

800 900 1000

channels



PMT Testing - Mu-meftal

without mu-metal

with mu-metal

PMT 1p.e. multi(25-30)p.e. 1p.e. multi(25-30)p.e.
orientation [ch. — ped.] [ch. — ped.] [ch. — ped.] [ch. — ped.]
NE 130 441 272

E 127 446 270

SE 142 472 280

S 139 476 280 >
SW 150 476 292 §
W 150 476 286 .E,U’)
NW 146 461 277 _&E

N 135 456 263 :5
vertical 131 404 (1) 225 ()

peak/valley 25-3 n.a. 2-2.5

N-S variation ~16% ~8% ~10%

Vert.-Hor. var. ~14% ~16% ~24%

— thanks to Bayarto Lubsandorzhiev (INR Moscow)



Simulations - Old muon distributions
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Two corrections necessary: ,strange’ peak and updated detector geometry (MaGe)
— Markus Knapp (Univ. Tubingen)



Simulations - New muon distributions
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— Markus Knapp (Univ. Tubingen)



Muon Simulations - Summary
old MaGe old MaGe new MaGe
(det. geometry) (det. geometry) (det. geometry)

old Root new Root new Root

all muons (in 10y) 1.4-108 1.4-108 1.4-108

muons with E ., 15000 15000 44800

dangerous 260 260

ultra-dangerous 20 20 28

muon angular

distribution strange peak okay okay

— ~2+1073 (kg keV y)1 of dangerous ext. muons

with 95% veto:
— ~10% (kg keV y)1

with anti-coincidence of Ge detectors:
— ~107> (kg keV y)1



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)



