Theta-13

after
Daya Bay

Pedro A N Machado!+2

in collaboration with:
Hisakazu Minakata?3, Hiroshi Nonukowa?,
and Renata Zukanovich Funchal

'Univ. de Sdo Paulo, 2CEA-Saclay,
3Tokyo Metropolitan Univ., “PUC-Rio

arXiv:1111.3330
RPP May-14-2012 PAN Machado



Theta-13
after

\o
Daya Bay od RENO
Pedro A N Machado 2

in collaboration with:
Hisakazu Minakata?3, Hiroshi Nonukowa?,
and Renata Zukanovich Funchal

'Univ. de Sdo Paulo, 2CEA-Saclay,
3Tokyo Metropolitan Univ., “PUC-Rio

arXiv:1111.3330
RPP May-14-2012 PAN Machado



A quest for 0,3

The oscillation
probabilities

RPP May-14-2012 PAN Machado



A quest for 03

_ _ , Am2. L , Am?2,L
P(Fe = 7e) =1~ delgeis [cfg sin’ ( 1B ) +oppsin’ ( iE ”

2
S19C19C13 8111

4F

RPP May-14-2012 PAN Machado



A quest for 03

_ _ , Am?2, L , Am2. L
P(Fe = 7e) =1~ delgeis [c§2 sin’ ( 1B ) +oppsin’ ( iE )I

2
2 2 4 « 92 Am21L
— 48759C19C13 SIN

4F

RPP May-14-2012 PAN Machado



A quest for 03

_ _ , Am2. L , Am2,L
P(Fe = 7e) =1~ delgeis [c§2 sin’ ( iL ) +oppsin’ ( iE )I

2
2 2 4 « 92 Am21L
— 48759C19C13 SIN

4F

RPP May-14-2012 PAN Machado



A quest for 0,3
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A quest for 03

Approximately (for atmospheric distances),
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A quest for 0,3

Approximately (for atmospheric distances),
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A quest for 0,3

Approximately (for atmospheric distances),
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A quest for 0,3
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A quest for 0,3
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A quest for 0,3

Approximately (for atmospheric distances),

Plv, — ve(D), — Ue)]

leading Am2. T, , solar Am2. T, A2 T
= sin® 20,3554 sin” ( T;«jl ) - 53%2 sin® 2613555 ( 72722;1 ) sin ( 72”21 )
s (AmglL) o (AmglL)in;T;icSii;V( Am%lL) 2 (AmglL)
! 2F 2F " 2F 4E
matter CPV AE Am2. T,
+ cos 26 3 sin? 2913333 (ﬁg)) sin2 ( Zzgl )
L Am?2, L Am2. L\ 2
F a,(:;) sin? 26 3 cos 2913333 sin ( 72"'13:71 ) + c§3 sin? 2615 ( Z”El )
matter CPV solar

RPP May-14-2012 PAN Machado



A quest for 0,3

Approximately (for atmospk
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A quest for 0,3

Approximately (for atmospk
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A quest for 0,3

The experiments
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A quest for 0,3
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A quest for 0,3

T2K

our simulation

— BestfittoT2Kdata |
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Technical details:

- We tried to reproduce each
experiment as faithfully as possible

- In the final fit, we let all oscillation
parameters vary

- We assumed SK atmospheric result as
a prior for 023, MINOS for AmZ2,m, and
Kamland + Solar for 02 and Am2,,
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A quest for 0,3

T2K+MINOS
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A quest for 0,3
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A quest for 0,3

our simulation
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A quest for 0,3
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A quest for 0,3
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A quest for 0,3
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A few questions

- Does the reactor anomaly affect the determination
of theta-| 3? see Giunti Laveder PRD 85 (2012) 031301
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A few questions

- Does the reactor anomaly affect the determination
of theta-| 3? see Giunti Laveder PRD 85 (2012) 031301

- How does the precision on theta- |3 evolves?

- What does a large theta- |3 change? What does it
mean!
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013 vs Reactor anomaly
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013 vs Reactor anomaly
B I

1.00

0.95kHHHHYA

1V

'without resolution
with E resolutuon

AN AN AN AN AN AWl
: Energy resolution: 12%/V E (MeV) | | Energy resolution: 12%/V E (MeV) |

S
o
u:

Pv,-»v,)@50m
o
o
=]

P(Ve > Ve) @ 300 m
=
o
S
—_—

O
0o
<
O
o0
O

ool o o o . ' ogob—mo o o+~ .~ . . ... '

Neutrino energy (MeV) Neutrino energy (MeV)
Amzsterile — I ev2 Sinzzesterile = 0. I 0

RPP May-14-2012 PAN Machado



013 vs Reactor anomaly
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O3 precision
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What does a large 0,3 char.
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What does a large 0,3 char.
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What does a large 0,3 change?

Spectrum with normal hierarchy: Dependence on UeS

Vissani JHEP 9906 /

(l 999) 022 r Experimental upper bound [2] -

normal inverted
0.001 |

" |Uesl? = 0,0.02,0.04,0.06
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What does a large 0,3 change?

,,,,,,,,,

B decay

m?(ve) = Y |UZ|m?

()

3 %_

2__ ™ ©

I 3— B et
normal inverted

mass

KATRIN: m(Ve) < 0.2 eV

Eitel Nucl NPB (PS) 143 (2005)
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What does a large 03 change?
B decay

If the hierarchy is normal,
m2(v,) = z U2 |m2 m3 > 0.05 eV

normal inverted

KATRIN: m(Ve) < 0.2 eV

Eitel Nucl NPB (PS) 143 (2005)
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What does a large 03 change?
B decay

m*(ve) = ) |U%Im]

3— 2 p—
Tz _ (
|l— 3— »
normal inverted | ;

KATRIN: m(Ve) < 0.2 eV

Eitel Nucl NPB (PS) 143 (2005)
RPP May-14-2012 PAN Machado

mass




But what does it mean?
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But what does it mean?

Is tribimaximal dead
disfavored?

Anarchy?

De Gouvéa, Murayama 1204.1249

Is there physics behind
a large theta-|3?
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Conclusions
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Conclusions

0,3 is nonzero!

03+ 0 @770
sin220,3 = 0.096 + 0.013 ( 0.040) @ |0 (30)

8o

o 60

x 1 i
: g Normal hierarchy s; g Inverted hierarchy
; . 2dof: CL Ay* § [ 2dof: CL Ay*
2 gi 68% (2.27) 2 i 68% (2.27)
i? :l 95% (5.99) i 95% (5.99)
’ E’ B 99% (921) §§ B 99% (921)
& 0 i ® Bestfit w 0 i 5 ® Bestfit
o i .
: i i i
; i i ‘I
-2 g -2 i i
| -
¥ ;| CHOOZ 90% limit § ; CHOOZ 90% limit
. ¢ s ' . - 8 i
0 0.1 02 0 1 0 0.1 02 0 1
sin?26,5 Ay? sin?26, 3 Ay?
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Conclusions

O,3 is nonzero!

9|3 + 0 @ 1.70
sin220,3 = 0.096 £ 0.013 ( 0.040) @ |0 (30)

Future oscillation experiments should be rethought
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Conclusions

O,3 is nonzero!

9|3 + 0 @ 1.70
sin220,3 = 0.096 £ 0.013 ( 0.040) @ |0 (30)

Future oscillation experiments should be rethought

s there any principle behing a large 03!
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