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Additional samples for disambiguating
oscillations and systematic effects
See Adam’s poster (#194)

Current Limits
See Shivam’s Poster (#195)

FERMILAB

RESULTS

NOVA Simulation NOVA Simulation NOVA Simulation
FAR DETECTOR (FD) = D R = S I I = BT SO~ A A R 7T 1000
£ 200+ S 200+ E £ 200+ %
> i X I ™~ X I O
5 5 RS- E
S 100, S 100 S 100 o0~
= = 800 = L
of of 700 of 600
In the ND, do different L/E slicing methods
[ ] [ ] [ ] [ ] ? -O i i - 400
NEAR DETECTOR (ND) Improve systematic uncertainties™ 2 . . - | & a1
. 20T 5 T o 0.5 1 205 T 0 05 1 205 T 0 05 1
% Reconstructed p /|p| Reconstructed p /|p| Reconstructed p /|p|
D oo NOVA Simulation NOVA Simulation NOVA Simulation
S g7 —Rgon £ | —megont foos-  —Regon1
INTRODUCTION METHOD CRE regmz | 3008 — regin: 2 | — begn
e .0.04 = i
U) g i — Region 3 7 g | Region 3 g . 06_— — Region 3
. . . ] _ . = I Region 4 = Region 4 o™ Region 4
®* NOvA'’s sterile neutrino search in the NuMI beam uses v, * Mean E, varies strongly with vertex X, weakly with Ip_xl =003 — Regions = 004 —regon - — Regions
: : : p [ :
disappearance and NC disappearance at its Near Detector ok 0.04f
(ND, L~1 km) and Far Detector (FD, L~810 km) ® Mean L varies somewhat with I%xl’ weakly with vertex X | 002 o
0.01 - 02
® In oscillation calculations, steriles would introduce new E : . | | _ | -
=, Py 2 O T S 4 O 200 400 600 800 1000 % | T 1000 1500
mixing angles and a new mass splitting Amj, VERTEX POSITION AS AN ENERGY PROXY True E, (GeV) True L (m) True LE (m/GeV)
A Standard Three-Flavor Oscillations B Adding a Sterile Neutrino (v;) _ _ o NOVA Simulation NOVA Simulation NOvVA Simulation
Geometry: ND is Off-Axis o Euvse(ThizeeVPmch) = [TTVTTT ....l.....Jsg T R W Vs W Y S oo td V™  HO
1 1~ (5~ Bl - E, =6 GeV < 200 8 < 200 :E:: 2 200 o
E r = () NﬁD ) NOVA Bp;uulillt’éé . gi:g gg >><< = >><< 900 >><< : gé
§ 0.8 |- :? 0.8 U g Ogi0bar ~ 14.9mrad + vtz X/L Eg:vzlrvéf.;("(O(West Edge: 17.2 mrad, giplcuw(:t‘ult‘r (vixX = 0) 4% 100__ : LLI> 4% 100__ ~ % 100__ 800 :
;‘5 5 ;;;3 5. “Zé Local vtzX = 0 (Plane Center: 14.9 mrad) 53 - | > E ~ > 300 > i Lljl
E E ﬂg ﬁ(;;ﬁi;}fgj>0(East Edge: 12.6 mrad, & 9 "“--~-l‘:-_7.'_,‘§q|~;.__,:_5:: -------- 0‘_ 0'_ . 0'_ o
= 04 = 04 I R e CEP [ I i
3 g E ........................................................................................................................ o T 1 ¥ . ' 600 .
0.2| 0.2} 3-flavor (ref.) | O e o\ -100|- -100| -100- 400
O 1 \ - : O _ ZJzEZ: :FZ)’ I(/x;e)f.) Distance Traveled 10 Global Off asis angl 0 (mmd)?() -8 : _ 500 _
’ v L/}E (scb. ui}is) ’ > ’ 00 L/E(arb.ui'iis) ’ = _E 00T T T 05 1 R0 T T 05 1 R0 T T 05 1
Vel‘teX transverse position maps tO Oﬁ-_axis angle, % Reconstructed p /|p| Reconstructed p /|p| Reconstructed p /|p|
® A combined ND+FD analysis can probe sterile oscillation selecting specific energy flux 5 . _ N(?VA Slimlf”?tior] B NOYA ?imu]éﬂlor']l ___ NovaA S|im|U|<’|:1ﬂ|0nl
parameters, but presents systematic uncertainties that inhibit s & | heaen I 5% D
. . . D ‘_ — hegion _- Q- — nhegion [ — hegion
the Sterlle neUtran SearCh c?) §0'04_ — Region 3 ] g — Region 3 §006_— — Region 3
(ZD [ Region 4 (ZD Region 4 g | Region 4
CHALLENGES RECONSTRUCTED EVENT MOMENTUM (%) AS %3 D Gl 004 — Region5 _ Ll
- 0.04-
A BASELINE PROXY 002t _ t ;
- 0.02|- i
Same vertex X, different decay point — different p,/|p| Hadronic p, /|p| as weak proxy for L 0'01__ : 0.02: )JJ
The pion decay point is unobserved, smearing L SR ; NI - L R ] L ——

. 5 || = hadsonic B is a weak proxy for L L 000 | 0 1 2 3 4 0 200 400 600 800 1000 0 500 1000 1500
across 275-1000 m event-by-event. This : Lo | _ o ~ True E, (GeV) True L (m) True L/E (m/GeV)
baseline smearing washes out oscillation < N3 | T —

structure at the ND, obscuring the sterile signal : | ol ; N . | N N | | |
/ T ) ey ® Slicing the (ﬁ, vtxX) phase space selects regions with distinct true L/E distributions, directly isolating
Bl ,,,/“,/ e P =) 100 _Wf;r}f e ons | | |
N — | | @ o e el the oscillation signal.
Errors in modeling pion and Uncertainties in detector B Each variable provides an independent handle on systematic uncertainties: Vertex X selects narrow-
kaon production and energy calibration affept the Siae Eviar e Aieeien e lesties meniing band subsets of the beam, while ™ picks out different neutrino energy ranges and interaction
beamline hadron focusing reconstructed neutrino path length, distinguishing long from short baselines topologies.
energy scale
Together, they offer complementary constraints on flux normalization and detector calibration
uncertainties, though the precise mapping is still under investigation.
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