Measurement of the evolution of reactor

N antineutrino flux and spectrum at Daya Bay

ILLINOIS INSTITUTE V' Phys. Rev. Lett. 118, 251801

OF TECHNOLOGY
David Martinez Caicedo, lllinois Institute of Technology
on behalf of Daya Bay Collaboration

Introduction Resulks: Flux Evolukion

e |BD/day depends on many time-
B Ful uncertainty dependent quantities: Of = zz F;o;

Reactor uncertainty
—ILL+Vogel

Reactor antineutrino experiments
observed deficit In antineutrino rates 20000
compared with predictions

15000
F‘735

Reactor status and thermal 063 060 057 054 051

power

Experiments at Low Enriched Uranium
(LEU) reactors, including Daya Bay,
observed spectral deviations 5000

1.2 ——r S

|

10000

Entries / 250 keV

Power released per fission

d A

n | |
—h —h N
T

DeteCtOr |IV6tIme - — Best fit - =+ Model (Rescaled)

- =+ Average ¢ DayaBay

| | | | |

o
©

Data / Prediction
Ratio to Prediction
(Huber + Mueller)

o
]

—e— Previous data IR :
S S S e : : : 0.24 0.26 0.28 0.30 0.32 0.34 0.36

—— Daya By 2 * Results in terms of IBD/fission o .

—— World Average Prompt Energy (MeV) 239

[] 1-0 Exp. Unc.
[ ] 1-0 Flux Unc.

Measured slope is different
from Huber-Mueller model
prediction at 3.1 O

 Take IBD/day and correct for
time-dependent quantities on a
week-by-week basis

Far Hall
1540 m from Lin gA ol

Resulks: Spe&ruw\ Evolubion

« 8 identical’ detectors adjacentto Btz 8 + Analyze IBD prompt energy
the Daya Bay Power Plant in China: g Fyss Fiss
| o 0.65 0.60 0.55 0.50 0.65 0.60 0.55 0.50
e 4 near detectors * Examine evolution in 4 separate 1oal 1 1 - - 1 .
' ' ' el - - - - Best fit
constrain reactor antineutrino flux. energy ranges o _ & DayaBay
* 4 far detectors see If S2ER ] 7 N Sy Slope is different “ 1.00 :""‘}+#+++ 4
any neutrinos have NG ggsvaa%ge:rgay" “F for different energy 7 008 | )
7 - ,:-;-.‘1_‘1‘ : ",;a Fosr j' m 17.4 GWy, power 2, =0.7 - e 5, =2 - o
d|Sap peared . o A ‘ , ~4a ¢ L-".’.I = n i}ggperatinlg detectors raﬂgeS ()96 — g/l d;,/?d14§;2;$,h=4-0Y16 4+ 0.07 — g}—l (151/(1j<32T’=Y0_23 +0.04
— = —F LS | t total target mass l l l ] ] 1
* IBD spectrum is changing 1.04 :
With Fagsg 1.02
- N 2
, ~~ 1.00
Scintillator unambiguous measurement 0.98 - *‘+ +
D ' ' A of this behavior 0.96 ?1 15, /dFe=-0.49 £ 0.05 | | ?’fzg_lspl.wi\fo 69 + 0.12
E. - 0.8 MeV * Detect inverse beta decay (IBD) with liquid 5, d5;/dFin=-0.49 £ 0 S, dS;/dFy=-0.69 + 012 |
scintillator: 7, +p — et +n . Highly relevantto 7, based 0.25 030 035 0.25 0.30 0.35

i 1 F: ( Hon
nuclear non-proliferation 239 239

* Coincidence of the prompt scintillation from the
positron and the delayed neutron capture on
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