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Sudbury Neutrino Observatory
Anticipated Rates

Experiment Detection Rates (not ssm)
Chlorine ~25/year

Kamiokande ~45/year
SAGE/GALLEX ~50/year each

SuperK ~5000/year (>6.5 MeV)

SNO 1000 tons of D20

Ve+d->p+p+e-144 MeV (CO)
vx +d->p+n+vx-222MeV (NO)
Ve + e~ -> Ve + e~ (ES)

(Bahcall 95) BPaY

CC: 15000 events/year SSM \[-1-1&
NC: 6000 events/year SSM 4700
ES: 1000 events/year SSM

(With Threshold)

CC above 6 MeV and at SK meas.
Rate ~3300 events/year



rigurs z

INCO - Creighton Mine

CN Tower

5 SHAFT
9 SHAFT . Towe

- K5 | A mpute
§ "2l N e
2300 b ) Pide
L N 5 .
'-',‘\-""“
. “
VS NORITE ROCK
.‘
‘ﬁ\ "',. |- r\..:[. |‘:~- 20t
o M, a0 Ore
3800

GRANITE GABBRO

Fa
=
. A
5
- i
i P -
. r -
{ =
¢ -~
-






















REAL

PARTIAL
CEREN KoV
CoNES:

cur oOFF
BY ToTAC
INTERNAL
REFLEST (oM
IN ACRY LIC

SIMVLATE]




Neutral Current Detection at SNO

Use two techniques with different systematic
uncertainties

£

: Mg C]z

v e:
just add material to D,O

v :
CC and NC signals are intermingled within
PMT response

# 3He-filled proportional counters:

advantage:

CC and NC signals detected with separate
systems. Hence they are distinguished on
an event-by-event basis.

disadvantage:

complicated hardware









Background Issues at SNO

Any photon greater than 2.2 MeV can
breakup the deuteron. This is a
background for the NC detection.

For Example: 0.53 micrograms of Th
distributed evenly through the heavy
water would produce 1% SSM equivalent
in neutrons: ~50/year

Th is usually present in most materials at

some level:
Material | Mass for 1%
CVDNi | 450 kg Very Clean
Nylon 600 g Rather Dirty
Polishing ~10 Sand Filthy
Compound Grains




Background Issues at
SNO

Any photon greater than 2.2 MeV can breakup
the deuteron. This is a background for the NC
detection.

For Example: 1.3 micrograms of Th distributed
evenly through the heavy water would produce
1% SSM equivalent in neutrons: ~50/year.

Th is usually present in most materials at some
level. Some examples:

Material mass for 1%
CVD Ni 450 kg it is clean
Nylon 600 g not so clean
Polishing

compound  ~10 sand size grains  Filthy
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Neutrons/year

Photodisintegration Neutrons
from Cosmogenic *Co
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approximately
5 - 6 months
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Days after Cool Down Begins









FIGURE 5. SCHEMATIC OF ROV DEPLOYMENT HARDWARE
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