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Whats New?

 First full Spectral analysis
— Full evaluation of energy-dependent systematics

« Salt Day-Night asymmetry measurements

« Updated Flux measurements for increased
statistics in Salt data set.
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Advantages of NaCl for Neutron Detection

Events/day

» Higher capture cross section
* Higher energy release
 Many gammas
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Event Isotropy

Define the parameters j3, as

(a)

et

w Neutrons

S S S S
ettty

= o
v ettt ettty
// Nt
Pl T e ]
S )
o 5]
B S )
L L

g e e Te et ts! 7
T e
7 G e

P ]
]

g ST e St ety e et
5]
rr=Stitttatatytetely

Taleetateetetets

Waletatetiases:

e Teteete

it

g S

p AT

!

L

i
\ |
i

0.8

0.6

0.4

7
%
L
.

0.2

5
s

= T B SR S S AL S B!
=T =N =~~~ N~ =

(L010°0)/uonezijewtou Arenigry

where P, is the /" order Legendre

Polynomia

Bra= By + 4B,
is found to give good

CC/NC separation

0, = angle between pair of hits

subtended at event vertex.




Neutron Capture Efficiency in SNO
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Correlated Parameters

electrons




Correlated Parameters

 |deal scenario — 4 dimensional PDF
— Statistical limitations
 Signal extraction procedure tested on 100
simulated data sets.
« Small bias (~0.8% on CC) seen using:
P(T.B14,R°,c080)=P(T ,,,).P(cos0).P(R?)

* Bias becomes insignificant using:
P(T .,B14,R3,c080)=P(T ,B44,R>).P(cosO/T 4,R°)
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Major Systematic Uncertainties

* A number of systematics re-evaluated for
possible differential effects in energy.
— Energy systematics
— B44 Systematics
— Fiducial volume
— Selection efficiency

* High(er) energy calibration data used to
parameterise non-linear contributions to
systematic uncertainty.

— 8L, 252Cf in addition to 1°N
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Differential Systematic Effects
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Differential Systematic Effects
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Charged Current Spectrum
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Predicted LMA spectral distortion
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Elastic Scattering Spectrum
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_Elastic Scattering Spectrum
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Day Night Asymmetry

CC,ES asymmetry

v, regeneration inside
the Earth

NC asymmetry

Admixture of sterile
neutrinos or unexpected
matter interactions
Inside the Earth

LMA— small A.¢, Agg
Anc=0
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Day Night Asymmetry

(analysis developed on 20% of data)

 Blind analysis to avoid statistical bias /”\ %ﬁé%
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Shape Unconstrained Analysis

® "'lcc with .—1NC unconsrained

--- Prediction of best fit LM A point

(a)

e A - with A constrained to zero

--- Prediction of best fit LMA point

No constraint on Ayc

A..= -0.056+0.074+0.051
Anc= 0.042+0.086+0.067
A= 0.146+0.198+0.032

A= -0.037+0.063+0.032
A<= 0.153+0.198+0.030

23



| n—

& 2
SLLEEE bbp e
-
_..--""'-r A
< ol Fre=

)
]

— :

- Updated Flux'-_ &
P =

-

S—_—



Energy-Unconstrained Fluxes
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SNO flux results - Summary

Phase 1 (306 days)

constrained fit

Phase 11 (391 days)

constrained fit

Phase 11 (391 days)

unconstrained fit

- Phase | {306 d,ays}

constrained fit

-. Phase 11 (391 days)

constrained fit

Phase II (391 days)

unconstrained fit
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MSW interpretation of Results
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Where next?

* Lower energy threshold
« Combined analysis of the full salt and D,0O
data sets.

 NCD phase ....
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SNO Phase Il (NCD Phase)

» 3He Proportional Counters (“NC Detectors”) now installed
» Production data taking underway

40 Strings on 1-m grid

440 m total active length

Detection Principle

2H + v _)p+n+v-2.22MeV (NC)
X X

\

SHe+n —> p +3H + 0.76 MeV
Physics Motivation

Event-by-event separation.
Measure NC and CC in separate
data streams.

Different systematic uncertainties
than neutron capture on NacCl.
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Summary

« 4722 candidate neutrinos in 391 days data

* New salt results confirm and improve
previous SNO data

* First full CC spectrum presented
— consistent with best fit LMA

* First salt day:night measurements
— A, consistent with zero and LMA prediction

» Best fit mixing parameters

Am? = 8.0 *3% x10° eV?, tan?0 = 0.45 %07
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