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Outline of the talk

e Reminder of the analysis method

e status of the nue-only analysis

e status of the combined Ve - v, analysis

e Conclusions and outlook
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nue-only analysis
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Detalls of the analysis

* V. selection:
+ standard selection applied : dwa11>200cm && Evis>200MeV && toWall>320cm

— estimation of the expected background (intrinsic (anti-)Ve bkg + (anti-)v, bkg )

* Expected Ve signal (Vy, = Ve ):
+ selection of the Ve candidates (background)
+ multiply it for the V,/Ve flux ratio :

Npr befOsc — NbVe X ¢Vp/¢Ve

— d)VeXEeXO-eX d)Vp/d)Ve
— d)vaEeXO-e

+ apply the oscillation probability

Ve S|gna| = VIJ befOsc X P(Vp — Ve)

e The analysis Is performed considering |0 bins in RecoEnergy and 10 in off-axis angle
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* Sensrtivity plot considering a 3m Inner detector radius
e MiniIBooNE contours in neutrino and anti neutrino mode are shown (physreviett.110.161801)
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Sensitivity with 4.6x 102 POT
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http://arxiv.org/ct?url=http%3A%2F%2Fdx.doi.org%2F10%252E1103%2FPhysRevLett%252E110%252E161801&v=367cae4d
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Sensitivity with 4.6 x 102° POT

* Sensitivity plot considering a 4m Inner detector radius

e MiniBooNE contours in neutrino and anti neutrino mode are shown (physRevlett.110.161801)
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Improving the sensitivity

* To Improve the foreseen sensitivity of nuPRISM detector an estimation of the systematics
reduction thanks to ND280 constraints Is presented

e Method:

e estimation of a reduction factor from the T2K oscillation analysis (~ 28% w/o ND280
and ~8% w/ ND280)

* reduction factor applied to all terms in the covariance matrix

Stefania Bordoni (IFAE)



Sensitivity w/ ND280 constraints

4.6x102° POT
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Validation

* An analytical study has been developed to cross-check our results

e Method :

* We consider the fast oscillation region (hish Am2) where the limit is determined by the
fluctuations of the number of background events

e N(Vo)= A x sin2(29)
* B AN(V:P€) = A x sin?(29)

t
<

g ¢
BN
— sin2(29) = B/A AN(vke) B

* Errors should scale similarly to the oscillation parameter
° AN(Veb|<g)|stat = A/B x Siﬂ2(29)|stat
o AN(Veb|<g)|stat+sys = A/B x Siﬂ2(29)|stat+sys

* The ratio between the errors and the limits should then scale by the same factor

3m ID
radius

4m ID
radius
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Validation

e The ratio between the Iimit and the errors has been found different

* More precisely the ratio of the limit is giving a smaller scaling factor than the ratio of
the errors

e Correlations between bins may explain this behavior

* Do the same exercise for different binning to try to disentangle a possible effect coming

from correlations
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Sensitivity w/ ND280 constraints

1.5 x 1022 POT
radius 4m ID radius

No Systs (4m)

No Systs (3m)

- MiniBooNE NUE mode 90% C.L.

Flux Systs (3m)

VT

- MiniBooNE NUE mode 90% C.L.

Flux Systs (4m)

My

— All Systs (4m)

/

— All Systs (3m)

—
e gl

E‘W
, \'\Jr\.’l\.“ WA A

—
-

——— Al Systs (4m)+ND280 Constraints

v

——— Al Systs (3m)+ND280 Constraints

§
2
{
|
|
/

'\ﬁ

.

{.; .

b W . ;

’ o :
-\

e
e

s
N,
AN

R

9’/
et
/

//
e

B\ .
\\ \

\\\\\

*\:\
e .
v S
‘ﬁ“;‘\\“‘h

‘\“\_ :

| [IIIIIi | | IIIIIIi | l[m | | | IIIIIIi | | IIIIIII | Ilm\ II‘

10° 10?2 1 10° 10?2 1
sin’(26) sin'(26)

/

Stefania Bordoni (IFAE)




combined Ve-V, analysis
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Ratio Ve/Vy analysis

* The bug on the event selection related to events satisfying both the Ve and v, selection
criteria has been solved

* The background composition is now In agreement with what observed for the Ve-only
analysis

* Nevertheless, almost no impact on the sensitivity curve
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Alternative methoc

* An alternative and promising method is to fully exploit the possible correlations
between Ve and V,, events, regardless the energy and the off-axis angle

* To do so a big 200x200 covariance matrix can be build

(Ve V'8 Ve'8 Vi, Vi V) 100x100 100100 (V& VeS8 Vesig v, vy vy )T

| — I 1 — | I I | |
x100 x100 100 x | 100 x |

Ve Vy
100100 100x100

e The matrix is ready, some work in on-going to built X? map and draw the sensitivity
contours
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Conclusions

* We presented the nuPRISM sensitivity curves compared to the MiniBooNE 90%CL in
both neutrino and anti-neutrino mode

e with 4.6x10%° POT the MiniBooNE contour in anti-neutrino mode is almost fully
covered, while this is only partially true for the contour in neutrino mode

e This conclusion is true for both the considered case of the detector |D radius

e For an higher statistics (1.5x10%2 POT) the MiniBooNE contours are almost fully
covered.

e A first estimation of the possible systematics errors reduction we can achieve thanks to
the ND280 constraints has been presented

* [he estimation has been cross-checked with a simple analytical calculation and
further reduction of the systematics has been observed thanks to the existing
correlations between the bins

e Further studies on the reduction of the systematics are on-going ( ratio and 200x200
cov. matrix). These two approaches look promising to reach a fully coverage of the
MiniIBooNE accepted regions
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Outlook and future plans

* Several key studies has to be done to have a full overview of the potential of nuPRISM
in contributing to the short baseline nu-oscillation searches (see also Mike's talk this
morning)

o xdd NBP285~corstratrts——

* estimated constraints on background process

* Full Vet v, fit

e use of efficiencies and resolutions from the new simulation

e John will be In Japan for three months to work with Mark

* on a long(er) term, we aim to have paper fully focusing on the sterile searches. This
now a low priority and it will be discussed again after the PAC meeting
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Backup
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Signal and backgrouna

# BCKG = 2326
nwe_signa S # Signal = 86

Background a Background Composition:

#(CCv,) = 1018 (~48%)
#(CCv,) = 1308 (~52%)

2

|:| Background tOtal_b kg nue_signal
|:| Signal nue_signal_py

Entries 2509

Mean  2.084
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Signal anc

background (4m)

nue_signal

# BCKG = 12901

D Background

D Signal
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Background

total_bkg

# Signal = 466

Background Composition:

#(CCv,) = 6162 (~48%)
#(CCv,) = 6739 (~52%)

total_bkg nue_signal

Entries 12094
Mean x 0.8134
Meany 2.076
RMS x 0.643
RMS y 0.7613

nue_signal_py

Entries 13875
Mean 2078
RMS  0.7527

Background

0 500 1000 1500 2000




Background composition (4m)
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Energy distributions (nue analysis)
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nue/numu ratio
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