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Timeline of Results
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Backgrounds
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Different Baselines & Configurations
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How to obtain 613

Model Measure
Background | Background
(Reactor Off)

Gd Estimate all Useful as Using different
sample components | cross check | baselines

2
H sample measure Am”_
too!

Rate & Gd Estimate & Estimate & Using L/E
Shape sample Constrain Constrain measure Am2ee

H sample

Reactor Gd Independent/ | Improve
Rate sample improve precision
Modulation precision

H sample
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Rate Results from RENO at Neutrino2014

RENO Preliminary C data set ( ~800 days)
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Reactor Rate Modulation
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Measure 6_, and background
Background model independent

With Reactor Off

Expected rate (day™)

sin?2013 = 0.060 + 0.039 (stat-sys)

B =0.93943 day!

And include background model

Jaime Daw

sin® 2613 = 0.090*
B =1.56701%

0.034
—0.035 (stat+sys)

day™?



Rate & Shape from Double Chooz
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arXiv:1406.7763

Includes 7 days of reactor off!

sin® 2613 = 0.090*9:932 (stat-tsys)

X dof = 52.2/40 (p=9.4%)
BG rate after fit: 1.38 £0.14 day_1
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Rate & Shape & Am® _from Daya Bay at Neutrino2014
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Hydrogen Analysis

First analysis Double Chooz Jan 2013

Recent rate-only results from Daya Bay and RENO
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Sin® 26, _Summary

 Agreement

- between all 3 experiments
- different analysis methods
- different neutrino samples (Gd/H)

 Clear demonstration of neutrino oscillation effect

* Precision measurements achieved (6%!)

Daya Bay: 0.084 = 0.005
RENO: 0.101 £0.013
Double Chooz: 0.09 +£0.03
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Future

- Daya Bay aims to measure both 0,,and Amz2_for 3% by 2017

* Double Chooz runs with near detector (Sept/Oct)
Aims for 10-15% precision within 3 years

« RENO aims for 7% precision with 2 more years
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Reactor Spectrum
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Reactor Flux

 Comparing measured to predicted flux

« Latest results from Daya Bay (Neutrino2014) — consistent
with all previous short baseline experiments

2014 Reactor Anomaly Update (new)
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Sterile Neutrino Searches

* Results from Daya Bay (Neutrino2014)

« Baselines: EH1 (~350m), EH2 > f
(~500m), EH3 (~1600m) N:;m" |
E -
« Search for additional spectral =
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-2
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Conclusion

* Impressive results from Reactor experiments
» Agreement between experiments and different methods

« Precision measurements on 6,,and Am2__

 Limits on sterile neutrinos

e Reactor Predictions: Flux and Spectrum
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DC 3" publication

Parameter Input C.V. Input Error Qutput C.V. Output Error
E-scale a’ —0.027 0.006 -0.026 —0.006, —0.005
E-scale &' 1.012 0.008 1.011 +0.004, —0.007
E-scale ¢’ —0.0001 0.0006 -0.0006 +0.0006, —0.0005
FN+SM rate (d ') 0.60 0.05 0.56 0.04
Li+He rate (d 1) 007 1041, —0.06p <080 1015, 01>
Accidentals rate (d ) 0.0701 0.0054 0.0708 0.0053
Residual 7, 1.57 0.47 1.49 0.47

Am® (1077 eV?) 2.44 +0.09, —0.10 2.44 +0.09, —0.10
sin® 2613 - o 0.090 +0.033, —0.028
¥ /d.o.f TE - 51.4/40 =

energy

S/BG

d (BG) suppresion

range (%) (%) (wrt Gd-ll)
data
IV tag) [0,20]MeV |1.62 10.13 1.9
0.070+0.0058v+ data <3MeV 10.19 10.01 3.7/
T (off-time) ' ' ]
<0.003@68CL |neglected [[0,13]MeV | - >7.0
neglected [<2MeV - - same
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Reactor Prediction

o N e P
NPP(E =25 % (E(E x (o)

Np - humber of target protons

€ - detector efficiency
L - distance reactor-detector

<E> - Mean energy per fission

(Ery =X e (d(Ey,

o ..(E) —Inverse Beta Decay cross-section

<g.> - Mean cross-section per fission

(o7), = ] SUE) oiao (E)

(af>=<af)m+g{asf(n—aswm) (a7),

TOOTAL

0 oF o4 06 o8 1 13 1K = [ =]
Fsat Ervor (%]
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Feature In Spectrum

% - 2 B —— seessatersubradion 0 L
i i i 7]
= 4000 —GQ/& % = allcandidntes scale (same iingra] :
B m i I -
8 F &l R :
'D | % 1:— ] E _
3000} |!|Eu-||| ! il i ]
E B 0 THE ﬁ— GHE T
= L Mumier of Reacsar(s] ON 4
L.IEJ - Double Chooz Preliminary -
1000 -
—+ reglon of excess -
: enrlpnllltlnn ol |80 « its hlm:lclrnunds h i
0 . u 1 1 ] 1 ] ] 1 ] ] ] 1 ] 1 1 1
; EINllrilielllllTllllrllall-s':lllllll||||||||||||||I|: 3 4 5 E T
g 18 + ¥ = Visible Energy (MeV)
5 160 =
@ 100 .
% [ Near detector .
= 14 o -
8 12 two or three All the six
2 - reactors are off ~% reactors are on
) 10__ ‘.v" =
> gb S E
= = { i 5 MeV excess
w 6 E has a clear
C e 2 ] .
4 = 5in“28,3 = 0.100 . correlation
2- |am?, [=2.32x 107 eV’ with reactor
[« 0

.'1°'-|||||||||||||||||||||||||||||||||||
O 100 200 300 400 500 600 700 thermal power !
Expected IBD rate(/day) with ascillation
21/U//2014 Jalme Dawson 22



Reactor Anomaly |

(arbitrary units)

Increased prediction of
detected flux by 6.5%

—— Detected spectrum \

-—-—— Emitted spectrum sy i)

=== Cross-section

lIJIlIJII.IIII

I" New T,
N ova(B) x 1/,

2 3 4

T. Lasserre

21/07/2014

Neutrino Emission:

= Improved reactor neutrino spectra
— +3.5%

= Accounting for long-lived isotopes
in reactors — 1%

ii) Neutrino Detection:

= Reevaluation of o\g5 — +1.5%
(evolution of the neutron life time)

= Reanalysis of all SBL experiments

Jaime Dawson
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Reactor Anomaly |l

2014 Reactor Anomaly Update (new)
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Distance (m) / (E,} (MeV) Daya Bays 013
. measurement
= All known nuclear corrections to 5-v spectra
= Refined treatment of experimental correlations
» Latest updated neutron mean life (7 ,=881.5s)
= Corrects for a statistical bias (1% shift)
= km-scale baselines (Chooz, DC, PV)
= correcting for 8 ,; deficit from Daya Bay’s measured value
= 2014 result: ¢ =0.938 £ 0.023, 2.70 deviation from unity
21/07/2014 Jaime Dawson 24
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