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NOVA is a long-baseline neutrino oscillation experiment at Fermilab using the 700 kw NUMI  $FDData  —BestfitPred.€g, | | $FDData  —Bestit Pred. £, |
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* Far Detector (FD): 14 kton; on the surface - Study the v, (v,) disappearance and .
* Near Detector (ND): 0.3 kton; underground v, (V,) appearance. |

« Detectors are I|QU|d scintillators e Measurement of the oscillation 102_
parameters (Ams3,, 0,3, 8:p)

« Determination of Neutrino Mass Ordering

* Physics Beyond the Standard Model

Events

NOvVA
Ash River

Events /0.1 GeV

10+ I e

|||||

,f{‘.'q'/,‘:.' e y (s
Duluth @ ") S

Minneapolis ®

. : 2;251;23252
Reco. v,/ v, energy (GeV) Reco. v,/ v, energy (GeV)

« The standard oscillation prediction (solid black histogram) and its corresponding 1o
systematic uncertainty range are compared with the best-fit predictions of this analysis
for £.,, (solid blue line) and &,, (dotted red line).

* The NSI parameters ¢,, and ., only have a marginal impact in NOVA [2].

Neutrino Oscillations
As neutrinos propagate, they change flavor Effect of NSl on SO

.. and &,,. Results

Far detector: Parameters
Fermilab Ash River, MN
2.5 :_I\IIO\IIA '90;/0 éL | | 113.6>I<10I20 PIOTI-quJiv.Iv-I:;earln_: 0 8‘_NIO\I[AI Nb I9()1‘%,ICII_ I13|.6xl10'20 ||30'||'-elquIv. Iv-b'ealm_'
[ Ino Pt 12.5x10% POT v-beam y | PN 12.5x10% POT v-beam
T NO B [ &= (PRD 106, _
V B ® Best f!t NO i 4 o ( 196, 032004 * Best fit Std. Osc. -
p - ® BestfitlO i L €er oBestfite,, mBestfite, |
— 1.5 —
: J:‘ Q.)5 : : @NO 6:
Evolution in matter is governed by an effective Hamiltonian U 1= |
- 1 osf
1 0.5} ‘ 5
Hp = = (UM* UT + A) A = 2EV¢c = 2V2EGgN, T S— ]
| ! ! | I . ! . ! I | . ! | I ! ! ! ! .
% z 5 T 5 3?7.; 25 '
. . + Oy, e ————t—r | |
0 0o 0 1T 0 Density of electron cloud which can o 0.g. NOVA 10 90% CL i
MZ=|0 AmZ, 0 A = (0 0 0) change based on position. Ultimately * ] < "’Q-4 e o
0 0 AmZ 0 0 0 leads to resonances when oscillation * Upper region due to degeneracy | 2 (PRD 106, 032009 ]
frequency ~ MSW frequency L J€eul I €er = Best fit ¢, _
1 1 1 I | I I 1 I 1 I I 1 I I 1 J ’-a) B 7
- NOvVA 90% éL | 13.6x10%° POTI-equiv. v-beam | Q.SO.G-E‘ B
: : : : : : 12.5x10%° POT v-beam 1 e | Z: /
Neutrino Oscillations with Non-Standard Interaction (NSI) o8-|_JNO ¢ 10 1 ® | ' <
_ @ Best fit - : g
NSI are a beyond standard model extension of the standard matter effect B _ :
i 1+ ¢ £ Eor \ | B = '
) 0 02 0 e*e ey et : : - - - - o
H = (E) U0 Ama 0 JUT+A4] (eep) Cup  Eut || I 1 2 Ocp 2
2 * * T . .
-\ 0 Amj, (€er)”  (8ue)” &/ « The sensitivity to §.p is weakened

for both neutrino mass orderings.
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With e,5 = |e4p|e'°#, where 8,5 are a new CP-violating phases associated with each NS 2 Ocp + Og 2 The constraints on sin“6,; are
scarcely modified.
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008~ \ b=t 025 b, € [020) through the Earth. The standard NSI is not rIeeded to _explain NOVA spectra
- ‘ 5. =0 ° ot 1 oscillation prediction (black— The analysis constrains the NSI amplitudes to |&,,| < ~0.4 and Ieeﬂ| < ~0.3
> 0.06— : O = 7 — dashed line) is compared with the Hight degeneracy for |&,.,|
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