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TheDayaBay E)Speriment

DayaBay Is a reactor neutrino experiment designed
to measure siAH j53to 0.01at 90% CL

— Overburden: ~860 mwe

A 6 reactor cores, 17.6W, 5 L
A Relative measurement \
I 2 near sites, 1 far site

Overburden: ~265 mwe

A Multiple detector modules R Weighted baseline: 500 m
A Good cosmishielding |
Table 1. Vertical overburden, muon rate R,, and . ¢ -‘. * ’ Llng Ap H
average muon energy < F, > of the three EHs. M Y otion reac.tors
overburden (m.w.e) Ry (Hz/m?) < Epu=/GeV : L \‘
EH1 250 1.27 a7 "
° P Y ff Llng Ao
EH2 265 0.05 58 2 W F caciord
EH3 260 0.056 137
2lr
a r
C ooy B F . Overburden ~250 mwe
0.95¢ Near Far ot <A ”‘ ~ - Weighted baseline: ~360 m
- . = RN yaBaY's?
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Daya Bay,

TheDayaBay Detectors CAs

nnerwatershleld Automated Calibration Units (ACU)
outer water shield o G

reflector

40 t MO

20tLS
20 t Target

reflector

AD support stand M

A Multiple Anti-neutrino Detector (D) modules to reduce syst. err.
i Far: 4 moduleb near: 2 modules

A Multiple muon detectors to reduce veto eff. uncertainties
I Water Cherenkofe 2 layers
I RPE& 4 layers at the top + telescopes



A global picture
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b Daya Bay,
o ‘,.?,\;2

= Offline Computmg environmdiits

A Online DB g
I Raw data file info}:-

——> command
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ﬂaya Bay,

Ofﬂlne computers aDayaBay>

A Data volume

i ~320files/day, ~1GB/file | EH1]EH2[EH3

A 11 servers Eventrate (kHz) ~1.2 ~1.0 ~0.6
I T offline Disk Volume (~258)
File Server Storageof raw data files

Data Transfer Server Transferring raw data files
from DAQ to theFile Server

Offline Database Extracting info. from online DB

Server and archivingcalib. constants.

PQM Servers (pgm2) pgm2 forbackup m Raw data filesm Software

User Farms (farmb) Running user jobs m Onsite users ®m PQM

Web Server Displaying figureproduced by 56 cores in total 16 of them
the PQM are dedicated for PQM

A CPUs { Intel (R) Xeon (R) E5506 @2.13 G

| 8 cores/serve qm2,farm3-5 Intel (R) Xeon (R) E54202®0 GHz



The PQM T
X Requirements

U Highlevel histograms for monitoring swoletectors and data quality
U Procesglataasap

U Process multdata-stream
A 3 EHs with independent data stream

X Developed analysis modules in the NuWa framework
x Define many higHevel histograms for different purposes
x Developed a Control Script for running the PQM



Offline software

0 EmploysDI dzRA Q& Se@®ife/ i RI 01

U Providesthe full functionality for simulation, recon. and physicanalysis
U Job modules
i
i

Recon. algorithms based on the charge pattern of tARMTs.
Auto-building system using the Bitten pluop of trac.

x Analysis modules in PQM

U Four modules

A Two for histograms of elec. channel info. and calibrated PMT info of ADs
and the water shields

A One for histograms of reconstruction level

A The other one for the RPCs
U Flexible to add morenodules §upernova trigger analysis modu)e
U Dynamically creating histograms

A Different configuration in 3 EHs

A Reducing file volume
A Improving processingpeed



Detector Unit Level Histograms
PMT Basic Mean of ADC, TDC and preADC, RMS of ADC, TDC and preADC, AADC,
dark noise, dark rate and TDC vs channel 1D, hit rates, ADC sum vs. trigger

types, ADC sum, number of blocked triggers vs. run time, number of channels,

trigger types

Reconstruction v vs. X, Z vs. radius, energy, energy vs. radius, energy vs. z, event rate vs.

radius, event rate vs. z

RPC Basic Patch map, trigger rate map, map of fraction of triggers with =8 strips, trigger
rate vs. run time and time interval for 4-fold coincidence, time interval between
system triggers, efficiency maps of each layer. layer efficiency, FEC error types
va. run time, RTM error types vs. run time, layer hit maps, hit number vs.
strip ID, number of triggered layers per readout module, number of triggered
modules per system trigger, singles rate map for each layer, singles rate, system

trigger rate vs. run time

Table 1. The histograms produced by analysis modules in POQM for monitoring detector performance and
data quality.



. eayaiar
Data Flow of the POM

A Control script
I In Python language
In charge of the logic of the PQM running
Queries the offline DB (~10 s) and submit jobs to tRBS
Sending signal to the Web Server for web display
Save ROOT files for each run to the File Server

I

I

I

I

1

Using latestcalib. constants for recon
Figures are displayed in around 40 minutes

______________________________ )

A
A
/

raw data | £ e e N
................ . ......'.......:.: AnalySIS Modules......................'...........
|| o] basiclevel ﬁﬁﬁﬁﬁﬁﬁjjﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁj‘é[ histograms [ ROOTﬁles]
PBS 2515151515151515151525132515151515151515151515131515151515151515151515iEiEiEiEiEiEiEiEi:ii:iiififififififi l
L SENBHUNEUN | RIS - L

N N RN physics o histogram
- reconstructlon;> analysis |- [ printer

calibration

[ database I I
k :I:>data flow ):/




Web Display

Dayabay Performance Quality Monitoring web interface

@ realtime

Version 0.42

© history: Run = | 35853 ADCalib EH2-Merged || Main page
39180 Physics EH3-Merged =
_ 39179 FEEDiag EH3-WPI  [E]
39178 Pedestal EH3-WPI
39177 Physics EH2-Merged
39176 Physics EH2-Merged
39175 FEEDiag EH2-WPI
39174 Pedestal EH2-WPI
3NT3 F'hysin_:s EH1-Merged
Sites: | DayaBay || Far || Ling4o | [ SAB |
Detect:
DayaBay——AD1
.
Realtimepage Lingho: Run39177 (subfile_ 0018) 2013-05-10 05:45:28 (UTC)
DayaPay: Run39173 (subfile_ 0024) 2013-05-10 05:56:15 (UTC)
Far: Fun39180 (subfile_ 0009) 2013-05-10 05:23:39 (UTC)
REC 1)@ 2)@
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Example Hlstograms

A Figures produced by the PQM
can be compared with standard
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Fig. 2 Reconstructed energy distribution
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> :ru',"_“ g Data Takl ng Statu rlll‘jo?ro [[]For oscillation analysis
il
. .lg: 0.8
x AA TwoDetector Comparison: e os !
3 A |
Sep. 23, 201¢ Dec. 23, 2011 g o€ |
Nucl Inst. and Meth.A 685, 78 (2012) " Hall 1 i
x BA FirstOscillation Result: | S
Dec. 24, 201% Feb. 17,2012 . . f ||
Phys. Rev. Lett. 108, 171803 (2012) EE
x CA Updatedanalysis: 2 b
Dec. 24, 201t May 11, 2012 i ST |
Chinese Physics C37, 011001 (2013) *Nevoi ot Wero  Mayd
l l :
U Data volume: 40TB : : :
i DAQ eff. ~96% i i i
U Eff. for physics: ~ 94% i i i
Hall 3 I 1 I
| | |
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