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1. Daya Bay Experiment [1]
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The Daya Bay Experiment provides precise measurement of 
reactor anti-neutrino disappearance via Inverse Beta Decays 
(IBDs), and the IBDs are tagged by neutron capture on 
gadolinium (nGd) or on hydrogen (nH).

• 6 low enriched uranium (LEU)  commercial reactors, each with 
     2.9 GW thermal power. 
• These reactors provide abundant electron-antineutrinos.

2. Gravitational-Wave Events 
• The direct observation of gravitational waves (GWs) provides 

an important probe for investigating the dynamical origin of 
high-energy cosmic transients.

• Providing a possible connection between neutrino emission 
and gravitational-wave (GW) bursts is important to our 
understanding of the physical processes that occur when black 
holes or neutron stars merge.

• A list of GWs of interest for this study is listed [2-8].

3.  Neutrino Fluence Measurement Method 
• We limited our search for �� with energies below 100 MeV.
• To accommodate the uncertainties, we adopted three time 

windows to search for neutrino bursts associated with the GW 
events, ±10 s,  ±500 s , ±1000 s .

• We first measured the electron-antineutrino fluence, ���,with 
a normalized, pinched Fermi-Dirac spectrum,  with zero 
chemical potential and a pinching factor of η = 0, as applied in 
the KamLAND experiment [9]. Using the number of electron-
antineutrino candidates �� within the searching window, the 
electron-antineutrino fluence is calculated as

• Where �� is the number of target protons, σ(��) is the IBD 
cross-section and �(��) is the detector efficiency.

• For the Monochromatic Spectra,

                                                                  .

4. Data Analysis 

• IBD candidate selection [10]

• Prompt-energy spectra of the 
neutrino candidates

• Background
• In all possible cases, we used 

the realtime estimation, i.e. 
the result in ±5 days around 
a GW, for background 
estimation. But when the 
background is very low, we 
used the average of the 
entire data set.

• Average background rate 
(per second per antineutrino 
detector).

• Low E : E < 10MeV.
• High E : E >10MeV.

• Candidates and background 
comparison(result for 
GW150914 as an example)

• In all cases, the number of 
candidates is consistent with 
the background number.

•  Detection efficiency
• The signal detection 

efficiency is defined as [10]
•                    

                                                  .
• �� :  muon veto efficiency.
• �� :  the multiplicity cut 

efficiency for the two-fold 
event selection.

• ���,�, ���,�, ��,�, ��,� 
correspond to the prompt 
energy, delayed energy, 
coincident distance (for the 
nH sample only), and 
coincident-time efficiency, 
respectively.

5. Upper Limits on �� Fluence 

6. References

• Under two different neutrino spectrum assumptions,upper limits 
(90% C.L.) of fluence for three search time windows are listed.

• For the Monochromatic Spectra, we plot the results in the table 
above below.
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