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T h e N O v A e x p e ri m e n t

✵ T w o f u n cti o n all y i d e nti c al d et e ct ors
(F a r a n d N e a r )

✵ Fi n e- gr ai n e d, l o w- Z li q ui d s ci ntill at or
c al ori m et ers

✵ 1 4 m r a d o ff t h e N u MI b e a m a xis

T h e N O v A e x p eri m e nt is a l o n g b a s eli n e n e utri n o

os cill ati o n e x p eri m e nt utili zi n g t h e w orl d’s

m ost p o werf ul ν µ b e a m —t h e N u MI b e a m

at F e r mil a b.

P h ysi cs m oti v ati o ns f or st u d yi n g ν e

a p p e ar a n c e a n d ν µ dis a p p e ar a n c e:

✵ D et er mi n e N e utri n o M a s s Hi e r a r c h y

✵ Pr o b e δ C P vi ol ati n g p h as e

✵ R es ol ve t h e o ct a nt of θ 2 3 mi xi n g a n gl e
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E v e n t p r e di c ti o n s

O ur ν e e ve nt s el e cti o n i n cl u d es c os mi c r ej e cti o n,
d at a q u alit y a n d pr e-s el e cti o n c uts, al o n g wit h
p arti cl e i d e nti fi c ati o n vi a a C o n v ol uti o n al Vis u al
N et w or k ( C V N ) (s e e t h e p ost er № 7 9 f or d et ails).
For d et ails of t h e ν µ e ve nt s el e cti o n s e e t h e p ost er
№ 7 5.
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✵ Us e d a t a- d ri v e n t e c h ni q u e s t o pr e di ct t h e
F D M o nt e- C arl o s p e ctr u m b as e d o n a fit t o t h e
N D d at a (s e e t h e p ost er № 8 0 f or d et ails).
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A nti n e utri n o b e a m

R e s ul t s i n t h e 2 0 1 8 N O v A j oi n t ν e + ν µ a n al y si s i n n e u t ri n o a n d a n ti n e u t ri n o m o d e s

Wit h 8 .8 5 × 1 0 2 0 P O T i n n e utri n o b e a m a n d 6 .9 1 × 1 0 2 0 P O T i n a nti n e utri n o b e a m N O v A o bt ai n e d t h e f oll o wi n g r es ults:
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O b s e r v e d 5 8 ν e C C e v e n t s

E x p e c t e d 3 0 (π / 2 I H) - 7 5 ( 3 π / 2 N H) e ve nts
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All Q u artil e s

For t h e ν µ dis a p p e ar a n c e a n al ysis d et ails s e e t h e p ost er № 6 6.

C P
δ

0. 3

0. 4

0. 5

0. 6

0. 7

2
3

θ
2

si
n

0
2
π π

2
π3 π2

σ1 σ2 σ3 B e st Fit

N O v A Pr eli mi n ar y

I H

C P
δ

0. 3

0. 4

0. 5

0. 6

0. 7

2
3

θ
2

si
n

0
2
π π

2
π3 π2

σ1 σ2 σ3 B e st Fit

N O v A Pr eli mi n ar y

N H

T h e j oi nt ν e + ν µ fi t i n b ot h n e utri n o
a n d a nti n e utri n o m o d es wit h s yst e m ati c
u n c ert ai nti es (s e e t h e p ost ers № 8 1 ( ν e ) a n d
№ 8 8 ( ν µ )) pr o d u c e d t h e n e xt r es ults:

✵ B e s t fi t :
N H, δ C P = 0 .1 7 π ,
si n2 θ 2 3 = 0 .5 8 ± 0 .0 3 ( U O),
∆ m 2
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− 0 .0 8 × 1 0 − 3 e V 2
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We p erf or m e d t h e j oi nt fit ν e + ν µ s e p ar at el y i n n e utri n o a n d a nti n e utri n o m o d es as well:
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N o F C C orr e cti o n s

✵ O ur a nti n e utri n o d at a pr ef er t h e
δ C P = 0 .4 π , N H a n d I H ar e cl os e.
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✵ O ur n e utri n o o nl y j oi nt fit r es ults r e m ai n
u n c h a n g e d i n c o m p aris o n wit h 2 0 1 7’s.

F u t u r e s e n si ti vi ti e s

✵ For f u t u r e p r o s p e c t s we ass u m e:

– 5 0 % n e utri n o b e a m a n d 5 0 % a nti n e utri n o b e a m d at a
p er ye ar.

– 2 0 1 8 a n al ysis t e c h ni q u es, pr oj e ct e d b e a m i nt e nsit y
i m pr o ve m e nts a n d r e d u c e d s yst e m ati c u n c ert ai nti es
fr o m N O v A’s t est b e a m (s e e t h e p ost er № 5 8).

✵ B y 2 0 2 0 e x p e ct 3 σ s e nsiti vit y t o m a s s hi e r a r c h y ,
f or all all o we d v al u es of θ 2 3 , if hi er ar c h y is n or m al a n d
δ C P = 3 π / 2.

✵ B y 2 0 2 2 e x p e ct 2 σ s e nsiti vit y t o δ C P d et er mi n ati o n
if hi er ar c h y is n or m al a n d δ C P = 3 π / 2.

✵ B y 2 0 2 4 e x p e ct 3 σ s e nsiti vit y ( d e p e n ds o n hi er ar c h y)
t o o c t a n t d et er mi n ati o n f or si n 2 θ 2 3 n e ar 0. 4 or 0. 6
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