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Shuhua Zhang
Directed by Prof. Yifang Wang

Abstract

After being predicted and detected, cause of the difficulty to be detected and the
challenge to the standard model, neutrino becomes one of the most active field in the
particle physics. Thanks to the fact that the neutrino oscillation was discovered,
physical scientists realized that neutrino has mass and flavour mixing feature. The
value of 0;3, the mixing angle of the neutrinos, has very important impact on
cosmogony, grand unified theory of particle physics, and the development direction of
the neutrino physics. Considering both the rate and shape information, Daya Bay
reactor neutrino experiment collaboration realeased the newest result,
sin%(2013)=0.092 0.008 with ¥*/NDF=166/171.

Daya Bay neutrino experiment is performed mainly in three halls, each of which
has an antineutrino detector and a Muon detector; the former is for detect the
antineutrino, and the latter is aimed to shield the radioactivity of surrounding rock and
detect Muon to reduce the impact of the backgrounds. Detector control system will
monitor the status of detectors and operate detectors. Detector control system will
monitor and control specific systems, such as high voltage powper supply, VME crate,
temperature and humidity, gas, calibration and so on. These specific systems have
over 8000 data points for detecting and controlling, as well as various hardware types
and communication protocols.

Detector control system is designed as a distributed control system, consisting of
server part and client part. Server part consists of hardware and software, hardware
includes industrial products and various electronic board developed by collaborators,
software is for detecting and controling the hardware and publishing the data as a
server, saveing data to database, providing enough user interfaces, error and alarm
information to user when detectors are debugged. Client part is for receiving data
from the server part and sending commands to it, providing enough user interface,
error and alarm information to user. The detector control system has been running
well until now. This thesis will explain the design and implementation of detector
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control system in detail.

And this thesis will also represent the study of the strerile neutrino. The LSND and
MiniBooNE experiment hinted the exsit of sterile neutrino. After recalculating the
reactor antineutrino flux and evolving the the neutron mean lifetime from 926s to
885.7s, the ratio of detected antineutrino to expected antineutrino reduces 5.7%,
which is called reactor antineutrino anomaly. By studying of the sterile neutrino with
the data set of Daya Bay neutrino experiment, this thesis gave a best excluding ability
of 014 at quality square difference less than 0.1eV2

Key words: Daya Bay neutrino experiment, detector control system, distributed
control system, server, client, sterile tineutrino
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hLi st | [v16
ParVall (561 b
27 CAENHYV Wrapper
TCP/IP
2.4.1.1.4 BUREERKEIT
4
float Mysql
0 1500.0
1500 Mysql decimal
DECIMAL(M,D) M D
3000V 0.2v
30mA 0.02mA DECIMAL(6,2)
-9999.99  99999.99
DECIMAL(4,2) -99.99  999.99
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Boolean
TINYINT

2.4.1.1.5 PNT BEEXRA

1. 28

48

“ PW OFF”
Trip Alarm “Kill”

“ Stop”

43

Mysql
-128 127

CrateName.SlotXX

PMT

“ Pw UP to Vwork”

“ Clear Trip Alarm”

“ Reset”



P DBNS HV HY Supervisory and Control System

LabVIEW

“ PwCtIAIlI

28 PMT

29

Vit

SAB_AD2_HY. S10t0 SAB_AD2_NV. Slot2 | SAB_ADZ_NV.Slotd SAB_AD2_HV. S1ot6
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G © Vaom : | : Tl Vmon Yaon 13 HV
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Liczie @ o 120284 @ o 140284 @ o 1sc2R¢ @ o 150284 @ o 150284 @ o = :
Lic28s @ o 120285 @ o e @0 150285 @ o 150285 4 o 150285 @ o | v.rl.ur.up
Liczre @ o 120288 @ o Laczee @ o Laczes @ o Lsc2ks @ o 150285 @ o 15C2RE @9 o
LICRT @ o mn..{ L3C2RT @ o ucm.rgr 15C2K7 @9 o mem..;
Liczes @ o 120288 @ 0 130288 @ 0 czis @ o 150288 @ o 1sc28e @ 0
T ou T e 7 ongo ": T iaph
Lkt @0 (1203 @0 Lacakt @ o scon @0 | @0 ucnt @o  |1con @o
Licat @0 L2c3R2 @ o e @ o L @ o L5C3R2 @9 o e @0 132 @ o
LIC3R3 @ o 120383 @ o Lacaes @ o 14C3s @ 0o 150383 @ o L7C3R3 @ o 150383 @ o
Licke @ o 120384 @ 0 L3cad @ o 14c3e @ o 15c3re @ o 150384 @ 0 17c3re @ o 18034 @ 0
Licsks @o (1209 @0 Less @o e @o 1scors @0 (Lacas @ o vests @o | Lacas @o
ucaes @o (12036 @o M tocss @0 |ucaEs @o 1o @0  (scos @0 | | tooes @0 (1acis @0
Licskt @ o 13k @0 LK @0 150387 @ o 1503K7 @9 o skt @ o 15C3KT @ o
LiC3Rs @ o 15c3R8 @ o 15c38 @9 o 170388 @ o 15388 @0
Maxa¥indow = Meaning of bulb Color
Datetime TaremstsTame |Vilus’ | AlcraStatas Ceatilime [S1dt, [Chinmnel| i .Tnv ) nare ." ‘"’““‘1
DayaBay DCS High Voltage
Supervisory and Confrol System
v1.2.0
@povered by DayaBay DCS Group
te1:88236185 mail:
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P DBNS_H¥ H¥ Singel Group Control

PuCtrl. Crate0 I PaCtrl Cratel | PaCtrl.Crate? | PaCtrl Crate3 |

Crate0. Iuel SAB_AD2_HY l
Crate. slotHO Crate. slotH0 Crate. slotHO Crate. slotHD
JSAB_AD2__}W__Slot0 | ISAB_ADZ_}{V_SlotZ | "sm_mz_uv_ﬂm | |SAB_A]JZ_}(V_Slot6 |

PaCt1All * PyCt1A11 A PwCt1AlLl * PwCt1A11 *

Groupl Groupl Groupl Groupl

Group2 | Group2 | Group2 Group2

29 PMT

2.4.1.2 RPCHIBEMIERS

RPC Al1733P  A1733N PMT
Al1722P/N Primary channel

RPC RPC
Vwork Vpre

2.4.1.3 SENERHSERIENEXR

RPC PMT

45

A1932

12

RPC

RPC



2.4.2 VME \FEMIERS

2.4.2.1 ERSH
30 WIE-NER VME
VME
VME W-I1E-NE-R VME
8
VME 30
VME VME +3.3V
+5V +12V -5.2v -12V 5 8
VME
RS232 Ethernet CAN
Controller Area Network SNMP SNMP
TCP/IP Client/Server
SNMP

CERN VME OPC Server CAN VME
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[45] Kvaser CAN/PCI Card

CAN/PCI Card OPC Server LabVIEW
OPC Server
VME SNMP

2.4.2.2 SNMP 1Y

SNMP Simple Network Management Protocol,
[46] SNMP MIB Management Information Base
SMI Structure of Management Information SNMP

SNMP Client/Server

IETF Internet Engineering Task Force MIB
OID Obiject Identifier
MIB SNMP
MIB OID 1.36.14.1
1.3.6.1.4.1.2 IBM 1.3.6.1.4.1.9 Cisco
SNMP TCP/IP UDP SNMP
SNMP PDU Protocol Data Unit
8 SNMP
PDU

version identifier

Community Name SNMP  Client Server
public private

PDU SNMP
SNMP

1. Get request

2. Get next request

3. Set request
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4. Get response

5. Trap

2.4.2.3 VME ¥R ER OID 15

VME
oID SNMP
VME OID  W-IE-NE-R MIB
oD [47]
WIENER-CRATE-MIB txt MIB Browser
31

IIB Browser
File Search View Help

=& wiener -~
& crate ]
=& system
= sysMainSwitch
> gysStatus
= sysW¥meSysReset
= sysDebugMemory8
= sysDebugMemory16
= sysDebugMemory32
£ input
=& output
= outputNumber
= outputT able
=& outputEntry
= outputindex
== outputMame

ot

== outputGroup
= outputStatus
el outputt easurementS enseloltage
= outputteasurementT erminalVoltage
== outputteasurementCurrent
== outputteasurementT emperature
== outputSwitch
== outputvoltage
== outputddjustvoltage v
MIB |.iso.o:g.dod.intemel.privale.entelprises.wiener.ctate.output.outpulTable.outpulEntry.outpulMeasuremenlSense\/ollage
fu][n] ].1.3.8.1.4.1.1994?.1.3.2.1.5
SYNTAX IFIoat The measured voltage at the sense input lines.
ACCESS |
STATUS |curent
[Men: 1269 KB [Files: 48 Hodes: 3635 p

31 MIB Browser VME OID

“ outputMeasurementSense\oltage” OID
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“ 1.3.6.1.4.1.19947.1.3.2.1.5" “ Float” VME

OID
VME

2.4.2.4 BERERTH]

VME
32

[nitialize

NO

Yes é

Get request (&

'

Get
response

NO

Set request |

32 VME DAQ

1. UDP Socket UDP
Connection ID VME

2. Get request VME 33
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SHEP Get Request.vi

IP Address

connection ID SHMF connection ID
P 4

Community Name ot L RequestID
0ID ARRAY ':lj-‘ T beo arror out

error in (no error)

33 SNMP Get Request

IP Address VME IP connection 1D UDP
Connection ID  Community Name
public” OID ARRAY OID
3. Get response VME 34

SHEP Get Response.vi

_Lr_—SnmpData.ksStnngs
connection ID SHHF connection ID out
timeout ms (25000) ot error-status

" E- .
error in (no error) £ | error-string
error—index
error out
Req ID

34 SNMP Get Response

SnmpDataAsStrings
35
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OPAQUE float float 123

* 9f780442f60000 h © 9f78" h “ 04 h
‘ 4260000° h OPAQUE
‘ 44079f780442f60000 h ‘44 h “ 07 h
* 9f780442f60000 h [48]
4, VME
VME
5. VME Vi 36
SHEP Set Request.vi
IP Address
connection ID % connection ID out
Communi ty Hame;‘.;fﬂg"’*’*“‘""f"R?t LRequestID
OID/TYPE/VALUE ARRAY mj T B rror out
error in (no error)
36 SNMP Set Request
Community Name * private’ OID/TYPE/VALUE
ARRAY VME
9 VME
OID TYPE VALUE
1.3.6.1.4.1.19947.1.1.1.0 | INTEGER 1
1.3.6.1.4.1.19947.1.1.1.0 | INTEGER 0
6. Exit
7. Exit UDP Socket
SNPM Client/Server SNPM

VME

2.4.2.5 EEEER

VME 37
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B! DBNS_VEE Save Config Info

o me_____|
192. 168.37. 224 m ‘

aeieiioniazist Jawese  @lss |

EXARENTTREXNNAN I T o S
[aeieiimniaziss Jrawese wlse Bl B
1:2.6.1.4.1.19967.13.2.1.7.5 Jowremasiz__ s -1 |
Loeietionniazis? fraweer wlizs  Jellis

roeietionniazit2 Jomme s Rl

1.3.6.1.4.1.19947.1.3.21.5.6 [Voltage W2V w125 | [Y]
1.3.6.1.4.1.1997.1.3.21.76 [Corrent W2¥ w5 | |-1 |
1.3.6.1.4.1.19947.1.3.2.1.54 [Voltage 33 w355 | |315 |
136141199471.32174 [Curent 33 w0 |11 |V
1.3.6.1.4.1.19947.1.4.21.2.1 [ Temperatwrel v 30 Mo |[]
1.3.6.1.4.1.19947.1.4.21.2.2 [Temperatwrez v 30 |0 |[]
1.3.6.1.4.1.19947.1.4.2.1.23 ITemperatwe3 w30 | o |[]
1.3.6.1.4.1.19947.1.4.21.2.4 [Temperatwred w130 |0 |[]
1.3.6.1.4.1.19947.1.4.21.25 [TemperatweS w30 |0 |[]
1.3.6.1.4.1.19947.1.4.2.1.2.6 |Temperatwes  v|l30  |M o |[]
1381 et it d212T frapersust Mo JElo ]
1361110142128 Jrmeiws vo [Eh |0
T T e (o |
S
1o5.101108001010 Jrowstas o 000 L]

<

D: \DayaBay'\Slowcontr ol \DYBVME\DYBYMEL. 2. 0\data\TestVME. XML =

37 VME
Site  VME DBNS LANS
FARS

Main System VME AD
IWP OWP

IP address VME IP
UDP port UDP

Connect VME
VME

Save In Mysql VME
VME

OID Number OID
Parameter Name

Alarm Hi and Alarm Low

52
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VME Config File Path

Save

2.4.2.6 WIREERIBIT
VME
VME
float DECIMAL INT

Boolean

2.4.2.7 XRm|

38 VME
VME

VME

VHMECrate Monitor and Control System
System View SowControl Help

VME_Pagel | VME_Page2 |

+5V -5V +12V -12V +3.3V
503 |is22 | 12,07 | {12.01 | [3.32

ICurrent(a) 18.62 4.0 0.04 0.04 16.46

Daya Bay Slow Control VME
Crate Supervisory and Control

VME_D =]
— (E§QE7 <0
o/ﬁfcml 28 | |12 | 128 13 -

25 -128 31

Alarm

@ oravorchoos @) obwtch dog
@) J *

Stort Thme | 2009-8-18 17:24:21

CrateName VME_DAQ

Last Updat:

)-8-26 13:09:35

[Jauto Power OFF Enable

AlarmWindow Acknowledge... [ ——

Datetime ParameterName AlarmStatus [

#powered by DYB Slow Control Group

38 VME
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2.4.3 EFDIMNBLIERS

2.4.3.1 E RS

DIM Service
DIM Client DIM Service

RPC
Server  Client
2.4.3.2 Name Server., Server. Client Hi%E
Name Server
1. Name Server Linux CERN
UNIX/LINUX DIM
2. B ONY “ Linux’ DIM
* gmake all’ DIM
DIM_DNS_NODE IP
3. Dns Name Server
Server  Client
1. DIM_DNS_NODE Name Server IP

2. C:\WINDOWS\system32\drivers\etc hosts
Server IP
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2.4.3.3 BUIEREER

2.4.3.3.1 DIM Client i%2BX Service BA =
DIM Client  DIM Server 4 [46]

Service Type

1. Onceonly
2. Timed

3. Monitored

4. Command

39

Realtime Chart
Data from DBNS_HALLS_TEMP. Last Update: 2011-04-10 17:04:58

22.16

22.14 -

22.12 -

22.10 -

22.08 -

22.06 -

— DBNS_HS_Tenp_PT3 22.08 |

22.04 |-

22.02 -

22.00 -

21.98
HANOTDWOUEORSCAHNNTOOURONRCHNOTODOURONSCANOSTIDWOURONS AN FTIOWOMNON S 0D T IOW O
oS ieha el Rl e e e P D e O e s sl sl el gl
T s P P P P P P T T T P P P P P P P P T [ s P P P P P T T T P P P P P T T T T T P P P P P [ o T T T s s s P P T T e
R R R R R R R R R e R R R R E e e R R R R R R R E e e R R R R R R R h R R R R R R R R R R R h R R R R R R R R R

39

Timed Monitored

2.4.3.3.2 EFEit

DIM Client VI Name Server DIM Server
DIM Server Service LabVIEW 40
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—

TIMED
100}E

puEoy:

B

ParaneterZlirray
e

AL arnHi 1t

[
DataTypehrray

MarnLozbhersy [CoDk
o5t

e
Fm-;ﬂ

P A
'
DClobal Stop }E SDatairray
[stop[LTEH - =

Lloe?
40 DIM Client
41
Error
Infomation
Create queue &
Check raw
‘ data
o
Info Service w
‘ NO v
#. Yes Convert raw
data
Read queue |
*
NO
41 DIM Client
1. DIM Server
Service
2. Name Server Service
Service Name Service Type
3.
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4, Client  Server

5. I8 8 bit integer -128 to 127
Service
libDimWrapper.dll DIM
VI DIM VI
DIM VI VI DIM Client
41

Il.Parame'.er Config

Dira

000000000000000000000000000000000000000000000000000000
[N
Dir
Ilonescreption‘t\rray""m’”‘“’" Dats &
—
- —ml
@Start_service ‘ - ®stop operater
> 1
IOServerx cefrray [ Dird
Clients
loParameterQDArray]l = e
L =
000000000000000000000000000000000000000000000000000000

42 DIM Client DAQ

DIM operator VI [ 50] DIM Vi
DIM Dispatcher VI DIM Server  Service
DIM Client VI DIM operator VI
DIM VI
DIM Server Client

Vi

2.4.3.4 BEERERIESGH

Service
Service
Service

DNS_NODE Name Server Name Server

57



IP DIM_DNS_NODE
Service Name Service

Description Service

2.4.3.5 EAME

P) DYBTempNonitoring System

Systen View SlewControl Help

)
2011-4-10 0:37:48

2011-4-10 0:37:21

volume
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2.4.4 AD iREMNARSE

2.4.4.1 F/ROHH
AD
AD AD 44

I CCD liquid Level
* Capacitance

Ultrasonic

Temperature

Electrical
feedthroughs

®
- Inclinometer
O

I

Feedthrough &
Instrumentation
Responsibilities

uw 1;3
Caltech 2,5,7.9
DGUT 46
HK 8
44 AD
4 UW  University of Wisconsin
[51]

1 MO

2 AD

3. GdLS LS
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2.4.4.2 AD inmSMARGRMISERFNES

Uuw

I/0

AD
VI

AllSensorReadoutCore.vi

45

AllSensorBeadoutCore. vi

Lid Sensor Configuration

Lid Sensor Data Queune™

¥I Shutdown Hotifier
Lid Sensor RBeadout Control

Hormal shutdown?

45 AD AllSensorReadoutCore 10

Lid Sensor Configuration

Lid Sensor Data Queue

ShutdOWPN Notifier
VI

2.4.4.2.1 EEHER

Lid Sensor Readout Control

VI
Vi
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4=

~

SI-HEH-RbRA. txt i

‘Documents and Settingshdayabayilly Documents\DybAUX\ADSensorsiLidSensorst =

PS_Output_V¥ m [ ] _ L] Power supply output woltage in ¥V

s output T |lsingle ¥[100 |
trasonic 6as [z~ [io0 |
erasonic1s iz w0 |0
Tenp s |Isingle ¥ [100 |
Tenp 15 [lsingte ¥[100 |
Tiltx Sensort _____||sinele ¥[l100 |L]
Tilty Sensort ____||single ¥ [100 |
Tiltx Senserz___||single ¥ [|100 |
Tilty Sensor2 ____||sinele ¥ l100 |
Tilt Senser3 _||single ¥ [|100 |
Tilty Senserd _||single ¥[100 |L]
Copecitance Gais [z w10 |[]

46 AD

AllSensorReadoutCore.vi

Sensor Readout Control

2.4.4.2.2 BERREBIEFET

a7

AllSensorReadoutCore.vi

61

Vi

#2 inclinometer X reading in deg
#2 inclinometer Y reading in deg
#3 inclinometer X reading in deg

#3 inclinometer Y reading in deg
GdLS capacitance sensor reading in

Lid Sensor Configuration

LabVIEW

Lid



Lid Sensor Configuration

Il.ParamInputArray]l‘" Lid Sensor Configuration
Lid Sensor Readout Control
L Lid Sensor Readout Control

Normal shutdown?
CESS

ILi dSensorDatafuene h

\
7

g

LidSensorDARStop
| O

e

[EE}H|Hormal shutdown?

47 AD Lid Sensor DAQ
VI

2.4.4.2.3 RF/EHR REFIHLET

48
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Read the first
—-| clement of the [
data queue

<

Z
o
Y

Save the first
element

Mark the first
element

yes

48

49

Check the mark

Display and remove
the first element of

the data queue

v

Unmark all
marks

49

50
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Obtain aue\le Enqueue Element [Preview Queue Element

SE2

TE E‘—ﬂ]})

Ee =..
>0 _maL_' save |

Xoy

4.

AD
DECIMAL

51

- =T [ B
[III

50

1 MarkQueue

False

True False

float

u32 4

AD

Realtime Chart
Data from DBNS_ADL_LidSensor. Last Update: 2011-01-10 09:25:53
121
|
1.0 |
0.8 |
|
0.6 L
l
0.4 ];
|
2 N lf — Tiltx_Sensord -0.77
\ = Tiltx_Sensor2 0.02
0.0 ~ Tiltx_Sensor3 -0.57
8 8 &5 28 F ¢ 2 3T 2 ¥PS 2T QTR Y BB BB B B @ 8 — TiltySesord 023
|l & & o S 6 6 o & &6 6 o & 6 6 &6 6 6 6 &6 &6 o o o o w = Tilty Sensor2 -0.44
-0.2 - - T A T e R R R R A e A |
= Tilty_Sensor3 1.14
-0.4 -
=0.6
-0.8 -

2.4.4.2.4 =RMAE

AD

51 AD

52
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ot o

Ultrasonic Chart cas [l Wl | 2vw000 wo DYB ADI1 L]d Sensor ittt T ]

XAss Indinaten (degrees) YAt cinaten (degrees)

: DYBL “p |
! 13 idSe .9.

—
—
——

i DAQ Watch dog .mw-moq

1~
|:, TR

T o5

Capacitance Chart .
o e e .| 7.00 10.00 0.00

Temperature  cas 1
0I7
1%

Dayn Bay LidSensor

Monitoring System
Spowered by Daya Bay Slow Control
Groug)
el

mad:
thetald_slowcontrodmal thep.ocn

« ¥ 1042

S

52 AD
AD1

2.5 ZERIEHIRR

Web

2.5.1 £EFTHIRSGET

53
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i e

FE R H ~
> TRT A R Gk b

= / /7

BHE = B R e dzsiil | | ORI o

53

2.5.1.1 Kibsi=R G EHR

54
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Read configuration
information

:

9 Read service data |-

v

Check data ‘
status

T

54

Service
Service

Read configuration information

Read configuration information

svn

67

55

DIM



Svn update

Read config file
path

Read parameter

file
55
svn
——configfilepath. XML
Read service data DIM Client Service
Check data status
10
10
Timestamp | Site | Main Subsystem | Parameter | Alarm Description
system status
Update config file DIM Command Service
DIM Command Client svn

56

DIM Command
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Add Command
Service NO
Start Server —jr— Read the
command

Remove Command

Stop Server | e— ;
Service

56 DIM Command Server

57

typelescriptor

Sy

Geet—

Command_element

............................. ond_Lpleer v feed T2y
stop i poc b5a s

[,

e

57 DIM Command Server

DIM Command Client
commandName Name Server DIM Command Server
Client Command Service
Command Server

2.5.1.2 EEFEIER
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2.5.1.2.1 B¥EEER

SVN
Subversion
SVN [49] SVN
SVN
SVN
SVN SVN
58
Detector 1 Detector 2 Detector 3
Global Control System
58 SVN
SVN Windows [53] LabVIEW
SVN
http://subversion.apache.org/packages.html#windows Win32SVN
/path  subversion bin
LabVIEW SVN

SVN
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svn mkdir SVN

svn checkout

svn add

svn commit svn add

svn list SVN

svn update

LabVIEW SVN 59

svn_commands % command

RingText. Text)
&=

INo log information

comands

................ : {bise]

need log

""*“‘llworking director}'”

standard output

working directory stafidard error
=
TN
return code
srad
error in (no error) |E error out
1 5 =
- |5

59 SVN

svn_commands

svn mkdir  svn
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svn checkout

filename
informaiton”

svn
svn
svn

svn add
svn commit filename —m “log

svn

svn commit filename —m “log informaiton”

svn

svn

2.5.1.2.2

DBNS
LANS
FARS

MIDS 4

LSH

SAB

AD

RPC RPC

IWP

OWP

HV

VME VME

TH

ADLid AD

Calibration

RgRERR

svn update

svn list



CCD CCD

| Detector Control Svstem |

60

| rec_|

AD

| AD | | Temneratuxe |

| RPC I Calibration |

[ sptuv || spivme |

/\\\

ST AN

N,

d!splay

configuration

display control configuration raapconfiguratio

2.5.1.3 RERR

73

|RPCHV || RPCYME |

configuration




61

2.5.1.4 EEF

61

74

Vi

Config

- Display

Config

bt Display

- Config

Control

- Display
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Initialize

Invoke the DAQ Vs
DAQ Vs Running
Alarm Intertaces
Menu loop Error loop choosing loop Stop loop
Stop DAQ Vs and stop all loops
62
the DAQ VIs DAQ VI  DIM Command
Server

DAQ VIs Running

Service

Menu loop

Alarm Error loop

Interfaces choosing loop

Stop loop

75

DIM



Stop DAQ Vs and stop all loops DAQ

2.5.1.5 32|

63

System View SlowControl Help
P 1
Detector control system Tree S [
| parancter Conic | VME Configure Panel 8
= DENS
o VUE_Config
f
= ‘"‘E&» N VXU Site DENS MainSysten ADI SubSysten VHE
ispla
v Connect Savelnllysql DAQ Yatch dog.
control IPadress 1192, 168.37. 224 UDPport 161
0ID Funber T e Start T: 2011-4-19 17:23:20
= 1.3.6.1.4.1.19947.1.3.2.1.5.1 [Voltage 5V = CurrentTime
displey Im.s 1.4.1.19947.1.3.2.1.7.1 |[Current_SV v BERER Seuad J
control Sound min max
config |1 3.6.1.4.1.19947.1.3.2.1.5.5  |Voltage_NSV2 v
Il 3.6.1.4.1.19947.1.3.2.1.7.5  [|Current_N5V2 v
1.3.6.1.4.1.19947.1.3.2.1.5.2  |¥oltage_12V v
|1v3.6 1.4.1.19947.1.3.2.1.7.2  [Current_12V v
1.3.6.1.4.1.19947.1.3.2.1.5.6 [ Voltage N12V v
1.3.6.1.4.1.19947.1.3.2.1.7.6  |Current_N12V v
1.3.6.1.4.1.19947.1.3.2.1.5.4  [Yoltage_3V3 v
1.3.6.1.4.1.19947.1.3.2.1.7.4 || Current_3V3 v |20
1.3.6.1.4.1.19947.1.4.2.1.2.1 [ Temperaturel v i3 ]
1.3.6.1.4.1.19947.1.4.2.1.2.2 | Temperature? v 130 [
1.3.6.1.4.1.19947.1.4.2.1.2.3  |Temperature3 v 30 D
|1,3.s 1.4.1.19947.1.4.2.1.2.4 || Tenperatured v |30 O
1.3.6.1.4.1.19947.1.4.2.1.2.5 | TemperatureS v i3 ]
1.3.6.1.4.1.19947.1.4.2.1.2.6 | Temperaturet v i3 1
1.3.6.1.4.1.19947.1.4.2.1.2.7T [Temperature? v 30 [
] 1A 41 107 1 a9 108 lneoon o - &
k- ) B -
Alara¥indow
[Datstine  [Site [Rainoystes [Swboystes |Parssetofase |value  [States [Description B
Hornsk ol
‘ Daya Bay Detector
Acknowledge Global Monitoring and
Control system
@povered by Daya Bay
& Detector Control Group
email:

DBNS/AD1/VME/config DBNS_AD1 VME_config.vi
VME

2.5.2 HWIBREEERSSSR

linux
MySQL

2.5.3 Web HiIBRE GRS Z

Web Web 64
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Status Overview

id date_time DBNS LANS FARS MIDS LSH SAB DCS_GCS
1 2009-08-31 11 0 > Vofflinc_integrationrNull Null Null Null Null Null

Il‘lainSygr SubS
—»SubSys
AD
e ACT_HV Table: | DBNS_AD2_LidSensor v
NV M View type: (@®Realtime Chart
= b AD1 LidSensor >
WLON S OHistory Graph
== = OHistory Data

ADZ LidSensor

OReference Value

?D &y ODescription
e;gperature e
l Submit ] [Reset]
VHE
Cheose Paraseterz(Less than 30 Iteas):
[Capocitance_GOLS
Capacitance LS
Weal bl Ohart. Capacitance_MO
- e AR Copeot::_Tomp_GdLS
e Capactance_Temp_LS
am Capacitance_Temp_MO Time Span(min);
FS_Ouput | 1
- PS_Ouput_V
- Temp_GdLS Sample Interval:
an Ll = Tomp LS 10
it_Sensorl
: | l 1 S TRCIwazor2 Ddisplay All Data Itens
L | :th_zansor?
- ir::;:s:::z
am Ll | Tiy_Sensod3
RN RN (s Gt
64 web
DBNS AD AD
AD2_LidSendor
Realtime Chart
2.6 MERESR
AD Mini
Dry Run Dry Run AD AD

AD
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RPC W OW

65 PC
0.5%

CPU PC

Local Area Connection Task Status
WHDVERPCGas3.0.0 Ruming
s DVENME 3,0.0 Runang
AR CHY 3.0.0 RUAING
B ADE HY 3.0.0 Ruming
R ADI MY 2.0.0 Running
BN OVEMUONPITHY 3,0.0 Running
B ACUHY_12CH RUMING
CPU Usage CPU Usage History

Adapter Name | Natwork Ukitza... | Link Sp... | State | FF Usace Page Fle Usage Hstory

Lecal Area Con., 0.35% 100 Mbps Operational

65

thetal3

LabVIEW SCADA

LabVIEW
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Server/Client ——DIM DIM

LabVIEW SCADA DIM
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EIR WEPRTHR

3.1 HRNTFIR%

66
Ve Vu W mg mp
ms my
10%V2 m, mz 103eV?
m? m?
A -V, A
= Vl.l
| VT

2 2
Mmq - -y~

solar~7x10 3¢ V2 s
—+-my*

atmospheric
~2x1073eV?

atmospheric

Myt ~2x103e V2
-j solar~7x103e V2 ;
m | s . ----HI}"
0 0
66
3.2 1EMEPMFREINT
1995 LSND

Scintillator Neutrino Detector [31]
MiniBooNE [32]

98% LSND
J. M. Conrad, C. M. Ignarra 3 2

MiniBooNE LSND [ 55]

80

ms

Liquid

[54]



LSND [54] 2011 G. Mention
M. Fechner

[33]

3.2.1 LSND SE3&5 MiniBooNE SE3& 4347

LSND MiniBooNE [5 4]
Ve Ly
V1 V2 t=0
| Ve = cosBlV1 + sinf| V2 (3.1)
|v, = -sinBlv:  + cosb| V2 (3.2
0
P = sin®20 sin® (1.27Am? (L/E)) (3.3)
0 L E
MeV  Am? =m,% —m;? eVv?
33V, — Ve 67 [54]
90% 99%
KARMEN [56] KARMEN
90% LSND
MiniBooNE 64 MiniBooNE
64 MiniBooNE 95%
LSND

99% LSND

KARMEN
99% Am? ~ 1eV?
V1 V2 Am221:

(750 +£0.185)  10°eV? v, L3 Am?5=(c8 X 8 )
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(\/‘\102 "'||||I I I IIIIIII 1 I lllllt
> 2
L) [ LSND 90% CL i
b = LSND99%CL |
e 5 ---- KARMEN2 90% CL _|
: — 68% :
— 90% ]
— 95% -
1k — 99% .
10" 3
- Neutrino
&
>
2.
E | ]
10 =
L E
10" E
- Antineutrino
10-2 IIIIIII 1 | Illllll | | ||l|||| |
10° 10 10" 1
sin?20
67 MiniBooNE LSND qm?  sin’2d
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10°%eV?

3.2.2 RMERPHFRE

2011 , G. Mention M. Fechner

[33 v/fission
926 [57] PDG  885.7
[5§] 0.37%33]
[59 U-235 Pu-239 Pu-241
U-238 25% 3.1% 3.7% 9.8%
30 B [60]
[61] 3.50433]
12 [33 11
1
11
# result Det. type 1, (8) U Ppu By Hpy old new  err(%) corr(%) L(m)
1 Bugey-4 *He + H,O 888.7 0.538 0.328 0.078 0.056 0.987 0.942 3.0 3.0 15
2 ROVNO91 ‘He + H,O 8886 0.614 0274 0.074 0.038 0.985 0.940 39 3.0 18
3 Bugey-3-I SLi—1S 889 0.538 0.328 0.078 0.056 0.988 0.946 4.8 4.8 15
4 Bugey-3-11 SLi—LS 889 0538 0328 0078 0.056 0994 0952 4.9 4.8 40
5] Bugey-3-111 SLi—LS 889 0.538  0.328 0.078 0.056 0915 0.876 14.1 4.8 95
6 Goesgen-I 3He + LS 897 0.620 0274 0074 0.042 1.018  0.966 6.5 6.0 38
7 Goesgen-I1 3He + LS 897 0584 0298 0.068 0.050 1.045  0.992 6.5 6.0 45
8 Goesgen-II ‘He + LS 897 0.543 0.329 0.070  0.058 0.975 0.925 7.6 6.0 65
9 ILL *He + LS 889 e — — — 0.832  0.802 9.5 6.0 9
10 Krasn. [ *He + PE 899 =1 — — — 1.013 0.936 5.8 4.9 33
11 Krasn. II 3He + PE 899 = — — — 1.031 0.953 20.3 4.9 92
12 Krasn. II1 ‘He + PE 899 =1 — — — 0989  0.947 49 49 57
13 SRP 1 Gd-LS 887 =1 — — — 0.987 0.952 3.7 3:7 18
14 SRP II Gd-LS 887 = — — - 1.055 1.018 38 3.7 24
15 ROVNOB8S8-11 *He + PE 898.8 0.607 0.277 0.074  0.042 0.969 0917 6.9 6.9 18
16 ROVNOBS88-21 3He + PE 898.8 0.603 0.276  0.076  0.045 1.001 0.948 6.9 6.9 18
17  ROVNOS8-1S Gd-LS 898.8 0.606 0277 0074 0.043 1.026 0972 7.8 7.2 18
18 ROVNOS88-2S Gd-LS 898.8 0.557 0.313 0.076  0.054 1.013 0.959 7.8 72 25
19  ROVNOS8-3S Gd-LS 898.8 0.606 0274 0074 0.046 0990 0.938 72 7.2 18
68 11 [33]
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NOBS ,'( NEXF )pred,new

ROVHOBE-25

Kmsrioyarsk-|

iRovose-20 i [ 1 [T ] 17 ;
ROVRORE 11 Ty e

IROVNCBB-15 |
‘ROVNGEB-3S (| | | [| 1

68

0.94340.023

Sin 2(2 613):0.06
57%
4

| Arﬁnewd >>1€\? Sin2(2 eneWVR):O.lz

| Ao >1eV

(eV?)

Am?

new

SiN (2 0ne) =0.115

10' -
8 2 dof Ay“ contours
6
4
2
10°
8
[}
4
2 = G0.00 %
m— 05.00 %
3 s 00.00 %
W e—c 73 3 2 3 3 5 6 7 8 0
10 10
sin2(29new)
69 ILL SiN*(20new) - AMZnew
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69[33 ILL SiN %(20ney) - AMew ILL
lo
1 dof Az 2 profile
10 [, T T L II T T | 5 A E III T ITREEE' Ll
N 7 = 90.00 %
N3]< & \ J |==95.00 %
E - B =S 5 |==—99.00 %
1028; : :====£Ellll|llllllll|llla
i
2k N
10' 13 = E
< 4 1 3
o 2 2} 4 e
z 10 =+ =8
o2 : E <§ 13
g 2: T K )
G | i T
10 = =
6F =
4F =
o T
-2 | Lol | T T O I I I AN T O T . . W PN Firl W P P
10 5 2 3 45678 5 2 3 45678 ; 3 45678 z
10 10 10 10 5 10
s1n2(29new) sz
70 Sinz(zenew) = A mznew
70[33]
ILL Bugey-3 40m/15m 3+1
sin?(2013) = 0
70 95%
A Mo > 1eV? LSND MiniBooNE
3.3 REZEHRFIRFHIH
3.3.1 KEERRMERYFERE
01
2012 3 8 5
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sin’(20.,) 0
[63]
sin20;3 = 0.090 0.010

[62] 2014

sin?20;3 = 0.092 0.008

71
17.4GW D1 D2
L1 L2 L3 L4 8
6 6 EH1 AD1
AD2 EH2 AD3 EH3 AD4 AD5 ADG6 13
L3
®
e L4
AD3 Ling Ao-11 NPP
EH2 & 1
EH3 * L2
AD6 _ 4 Ling Ao NPP
ADS
AD1 AD2
EHI1
e DI
200 m s D2
Daya Bay NPP
71
12
D1 D2 L1 L2 L3 L4
AD1 362 372 903 817 1354 | 1265
AD2 358 368 903 817 1354 | 1266
AD3 1332 1358 468 490 558 499
AD4 1920 1894 1533 1534 | 1551 | 1525
AD5 1918 1892 1535 1535 | 1555 | 1528
AD6 1925 1900 1539 1539 | 1556 | 1530
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L Be [75]
P05 =1 - €05'0:35iN°201,5iN°Ayy
- 5iN"2013( €05°01,5iN“Agr+ SiN“01,5IN°Agy) 3.4
A = 1.267AM; (eV) [ L(m) / E(MeV)] A
v v Ay L|AMe| | Anf| [64]
Asi
SiN“Ace = C05°01,5IN*Ag1+ SiN“01,5iN%Ag, [65]
012 sin“20,, =0.857  0.024 A

= (750 0.20) 10°eV? [64]

1 ________________________________________________________________________
= | | —— EH1
s —— EH2 /
= - —e— EH3
1 B — Best fit )t
Ef 0.95 i
T *
0.9+
i 1 I 1 1 1 I 1 1 1 [ 1 1 1 I 1
0 0.2 04 0.6 0.8
L./ E, [km/MeV]
72

013 Sin22913 = T8t W T[g
|AM] = ( ¢® w8 ) 10°%V [63]
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3.4

72
L E,
Leff
72 L/E
0.05-0.25Km/MeV | AMd|  10°
10'eV
3.3.2 KEEPRFIHS 3+1 =28
n n(n-1)/2
(n-1)(n-2)/2 Dirac (n-1) Majorana 3
1 6 3 CP
3 CP 3 024
O Ou [66]
U
U =R R R R Rs R> (3.5)
R (i.)) 44 Rz Ra  Ru
3 02 03 0O1a (3.5)
U
U, C0S014,C0S0:,C0S0:, (3.6)
W, C0S01,0S0138iN 01, (3.7)
U C0S01,C0S015 (3.8)
W, Sin 0., (3.9)
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Dn? 21L)
E

Ne

P50 5, 1 - 4|Ue1|2|UeZ|Sin2(

.o, Dnfail
2 2
A|U¢||Ueg|“SIN

Ve 1Ues"sin (=, =

Ne

)

D/ﬁszL)
E

Ne

4|Ue2|2|Ue3|ZSin 2(

D/ﬁ41L)
E

Ne

AU {Uea*sin {

. Drif sl
200 2

AU Ul SN

Vel 1Ued 2(4E

Ne

)

Drfsal.

2 2
AU s |Ueqf*SiN { ) (3.10)

Neg
0. =0 3

(3.10)
(L/E)
73 3+1 sin2014 = 0.02 A
m?;=0.03 sin2014 M 0
3+1 3
L/E 0.05 0.2kmiMev AmM 0.001 0.leV
A sin%2014
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—— EH1 il bland

3 11 _
g n - EH2 '[\EAntnes g
25 : EH3 ean
.05 —— P(V,—V,) 3+1 BMS 0
s F Il | [=—rEom)bes
1: """"i'j:':j_' """"""""""""""""""""""""""""""""""""""""""""
09
0.85
0 8 —I 1 1 1 | §:=: (5] | Rz g f [ p:=:) g f | | b I BN ) | 1 1 1 1 | 11 11 | -1 ) | Jeofvag g I [ 8] ] .
-0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1
L./E,, (km/MeV)
73 3+1 VE

3.4 AWERRMHERPHFREEERRFIH

3.4.1 KIFELIG ¥R 1BD HEik

2011 12 24 2012 7 28

217 [63]
B (Inverse Beta Decay,IBD) v +p
O e +n e’ n
Ve

IBD AD PMT (photomultiplier
tube) flasher events

flasher events AD muon

NHIT ( PMT )12
Mws(water shield muon) AD 2Us
200us
2us” HUws 2us AD
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20MeV  2.5GeV AD muons(Uap)  showering muons(Lisn)

IBD Ep 0.7MeV  12.0MeV
Eq 6.0MeV  12.0MeV At=ts—tp
1 200ps bt t  200us
ty  200ps bty 0.7MeV

-2 td — tuws BOOMS 0 td — tpv\/s 1000uS(AD Muon)

0 ti—tws  1S(AD showering muon)

[79] muon

3.4.2 KEAESLWHEXIRERA

3.4.2.1 NEREZEESKKREHIRE

5 *LilPHi
Am-C Alpha-n

IBD

AD [83]

Po P1 P2 P3
nominal

IBD
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off -window [68]

[63]
/ AD1 9.68 0.10 AD2 9.46 0.10 AD3 7.49 0.08 AD4 2.98 0.03
AD5 291 0.03 AD6 2.85 0.03 1%68] [68]
69
74
1 <
°oo° —=— Trigger Spectrum
10" 00”0 —e— Single Spectrum
° —a— Off-window Spectrum
10~ °
=]
10" ®og
@ -
0* %x@:
e
107 ! ! ! . T
0 2 B 6 8 10 12
MeV
74
muon
SMeV muon
AD
Gd
IBD
[80]
[63]
/ 0.78 0.27 0.56 0.30 0.04 0.01

RPC

92



Entries’l. MeV

MC 75
bin 50%

ROE— 2]~ — 1T =
720F —— Dis|ver_p-ver_d|<1.4m - ;‘E‘a .‘4::3‘:
mé_ — after random background subtraction 15- o 1uizeg
sof-
40%}» 41 m:—
30 f} |‘h } 1 A 1 '
A £ g L B
10f- ?MWNU M +f URT 1"{3‘ | + HHHII :
O S WOVC TV ORI VT STRT VO TOVOT! S % O BRI L R T B RLEE

s 10 15 20 25 30 35 40 45 S0 5 10 15 20 25 0 15 40 45 S0

Prompt encrgy (McV) Prompi Encigy [MeV]
75

Li/BHi
9y :/8Lg:
Li/°Hi muon muon

SLi/sHi B-n
B
LiHi / [68]
29 16 1.5 0.9 0.26 0.14 °Li/Hi 76
calculation Muon reduction shower
Mshower 10 200].,[3 1.8MeV
LiHi
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Fe

77

0.22 ;_ calculation
2 = —e— data without muon reduction
0.18 ':'— —— data with muon reduction
0.16 ;'_ e + ' |
0.14F- e | [T =T
012 st=1 +
0.1 ;— .
0.08 -
0.06 _:_—
004 - ==
002,
oE | N 1 1 —
0 2 4 6 8 10
76 9Li/8Hi
3
E
6
5 :_ -
4F
3 -:.— -
2:_ + *
e
: +| AL | 1 1 ]
0 1 1 1 1
0 2 4 6 8 10 12
77 Am-C
Am-C
Am-C
Am-C
Y 6-9MeV Y
Fe Fe
Y Y
Am-C Am-C [70]
0.2 0.2 Am-C MC
bin 50%
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Alpha-n

o 238U 232-|-h 227AC
o
(C17.3H236) Be  1.1% o B¢
Alpha-n a B¢

a+3C O 0 +n, Quae = 2.2MeV

160 160
MeV
160
1MeV o)
Alpha-n
/ [71][72] AD1 0.08 0.04 AD2 0.07 0.04
AD3 0.05 0.03 AD4 AD5 AD6 0.04 0.02 Alpha-n MC
78 bin 50%
3 AD1 't AD6
3 (Near site) asf- l (Far site)
| N
._- ,+‘o__.~,.‘,’ 2 )”h. ot ‘+
78 Alpha-n
3.4.2.2 REHEXRGIRE
[73][74]
0.5%
0.6% 0.3%
0.5%
Bin
IBD IBD IBD
B
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Bin
Bin 1.5% 100% bin

Bin

bin B Bin
0.5¢ 100% bin

0.3% 100%
Non-equilibrium

Non-equilibrium
0.6% IBD 100% Non-equilibrium

Uncertainty
(=)
(=)
1

0.04

0.03

0.02

0.01

ro IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIl

79

235U 238U 239Pu 241Pu
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5% IBD 0.6%

bin 79
3.4.2.3 RMBHEXRGRERN
[67] 13
13
Detector
Rate uncertainties  Efficiency Correlated Uncorrelated
Target Protons 0.47% 0.03%
Flasher cut 99.98% 0.01% 0.01%
Delayed energy cut 90.9% 0.6% 0.12%
Prompt energy cut 99.88% 0.10% 0.01%
Multiplicity cut 0.02% <0.01%
Capture time cut 98.6% 0.12% 0.01%
Gd capture ratio 83.8% 0.8% <0.1%
Spill-in 105.0% 1.5% 0.02%
Livetime 100.0% 0.002% <0.01%
Combined 78.8% 1.9% 0.2%
IBD 0.5%
0.12% [67]
80 1%
IBD 81
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Rec. / Best Fit Energy

Events / 0.25 MeV

Rec. / True Energy

o Lar
E =
~ E
13
= — Scale +1%
b
L2 - — Scale -1%
L1
1E
0.9
0.8
0 7 : L L L I L L L I L L L I L L L I L L I L L L
"0 2 4 6 8 10 12
Prompt energy (MeV)
80 1%
Gamma Sources
1.04 — $ Special Calibration Source
- (a) ¢ Regular Calibration Source
1.02 Es4 % Singles Spectrum
E Mn 4, Jz
Ey n-H n-"CL o 6y
| Csd K ic,r'T' ¢ Oi | n-cd
- ' (f bowgo "stezﬂ
0.98 = oo ﬂEaFe&
0.96 —
_IIII|||||||||||||||||||||||||||||||||||||||||||||
0 1 2 3 4 5 6 7 8 9 10
Reconstructed Energy [MeV]
Boron Spectrum
L ) [ Best Fit
1000 — — "B component
: N component
500 —
u B, PRI RPN DU R e s S St ol ool s Gt ST SP Sy Oy S P,
0 2 4 6 8 10 12 14 16
Reconstructed Energy [MeV]
5 Positron Energy Response Maodel
- © ///
l —
0.95—
C —— MNominal Model + 68% C.L.
u.g_l|||IIIIIIIIIIlIIIII||||I|||||||||I||||I|||||||||
0 1 2 3 4 5 6 7 8 9 10

True Positron Energy [MeV]

81
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3.4.3 StirE (x)

3431 X’HEN

XZ 3+1 0 A m241
IBD IBD 6 AD

e [75][76]

; . . 2
PP—PZ—Ewmﬂ%J
~ M3+, Byy + 07 4(M5)?

FQ en 2 €S 2
Z. = % =
r T T T

Ap? zlpz B
Jo—c, e

1

2
X _»nnn

€ 2 ]] 2
Z d,b
o + ?
( d) b ( (I.b> ]

Fid:Tid(1+8D+8d+gi+B S (&+R3 +R3 +R3)+aigR+

(3.11)

f(po.p1P2 Pg) + (D +bY)R +CR) (3.12)
d 6 AD [ bin r
M'q IBD B'q Fg IBD
pull {ep & & & R R R & Po P1 P2
Ps R R —3j

{occ A K K o oy o1 0 03

3.4.32 x’HHIIRERA

3.3.2

15 16 17
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14 1BD

Nuisance Pars

*LilHi — i
Am-C - h
Alpha-n —h
Nuisance Pars
Bin to bin Gid
15
Nuisance Pars
or 0.5% &
Bin A:1.5%~100% €R
Bin 0;:0.5 100% €i bin
A :100% R
Non-equilibrium A 100% R
K 5% R
16
Nuisance Pars
1.9%( ) €D
oq 0.11% €4
K 1% R
A 05% R
Go 01 O2 O3 Po,P1,P2, P3
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3.4.33 x’HBl&EE

914 A m241 Ti
[77]
235y 288y 29p, ip
W istopes
- th .y ~
S(E,) = — i/F)S;(E
i (3.13)
IBD IBD
IBD IBD
IBD 14
3.10 P30 e, 6 AD Ti
X 2
17 A x?
% 1 2
68. 27 1.00 2.30 3.53
90 2. 71 4. 61 6.25
95 3.84 5.99 7.82
95. 45 4.00 6.18 8.03
99 6. 63 9. 21 11.34
99.73 9.00 11. 83 14.16
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x 0 A miy &
szin A XZZXZ_szim A X2
A x’° 18
2 99% A x’=9.21
3.4.4 SCIRHERSGIR
3.4.4.1 FEEZLBSHT
82
EH1+EH2 EH1+EH2+EH3
& 0=
> =
& [
NE; :
<] 1 g
107 g = =
E — EH12C.L.99%
i i — ) ~——— EH123C.L.99%
£ SRl TR
—' :<\,_‘ : "““—WRE_
10 : T N s
104—i_—3 - i - 4
10 10 10 sin2(261:)
82 EH1+EH2 EH1+EH2+EH3
EH1+EH2  0.01eV’<Am?;;<0.1eV?
EH3 AmM?4,<0.01eV?
3.4.4.2 REEEISIR
AD1 83
o WO 8%[63] sin%20:3 0.7 12MeV
29 bin 1MeV TMeV 24 bin
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bin 0.25MeV 84 99%(Ay?=9.21) 0

14
3MeV ( ) 0.139MeV 29
bin bin 1IMeV  7MeV bin 0.125MeV
29  bin 81 sin®20,, A m?y
A v*=9.21 99% 58
bin
R
7000 = .
5 - -
6000 %
= * .
5000 — %
4000 F- °
3000 - = .
2000 = .
= -
1000 | ey
= -
0 = ) T TR TS T | . & L -
0 7 4 6 8 10 12
83 AD1
& 105
-] =]
i) =
1 = =
107 e
= i1 ¢ ¢ | ! i[—— 58bin C.L.99%
= T S
B % = — = ——— 29bin C.L. 99%
102 E Bie
10‘3 = ;\,;;_::7 R
: Eﬂq::::;;:;:;'*"ﬁ—”,
E -
10 3 2 -1 f a
10 10 10 Sin2(261:)

84 29 bin 58 bin sin®201,  AmZy
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3.4.4.3 BB ZES

< 10"
> E —
9, E
“S E
14
=
E e with Error C.L. 99%
I > e ————— without Error C.L. 99%
10°E oY
i <«
10° b i i
10—4 = , : /
¥ -2 "
- e 1 sin2(291:)
-2 2
85 Sin“2014  Ama

3.4.4.4 % thetal3 {EAEHHTEN DI

thetal3
A m241 0.0leV

3.10 A m241

sin% Dol sin% Drifsal.

4E ) 4E )
Ne Ne
3
87

86
4
o, Dnfail o, Dl
sin 0 Sin
(k) o sin¥ Oty
Ne Ne
nz(D/ﬁle)
AE -
Ne
Am?; 0002 4 3
87 4

104



3 thetal3 thetald thetald

86
& 10
> =
. =
¥ L
<]
1 E
10" :
= fix th13 C.L. 99%
B ———— free th13 C.L. 99%
10—2 E—
10°
ol
10° 1072
86 thetal3
3 1.1 EH1 — bland ;
S B ntries
¢ EH2 Mean 0
331‘05-_ — EH3 RMS 0
zﬁ C | | [—— P(V.—V,) (best)
1: ." | T T oY
0.95;— fxg\ +
0.9:—
0.85:—
O.S:IIIIIIIIIIIIlI[IIIIIIIlIIIIIIIIIIlIIIIlIIlIIII!II
0 01 02 03 04 08 _ 09 1
Lo/, (km/MeV)
87 Am?; 0002 4 3
3.4.4.5 EHMIIGLERIIEL
[33]
100 70

99%

105



88 88 A m?y; 0.1eV*

A m?y 0.1eV’ sin 22014
< 105 F——
3 |— other C.L.99% e
¥ L =
= = =
< 1 === DayaBay C.L. 99% e
10"
| — M
102 s ~-< HE
E —
10° .
10*
10-3 10'2 10—1

sin2(2e1:)

88

3.5

LSND  MiniBooNE
[33]

bin

A m?;  0.001eV x 0.1eV>

106



¥
S
fut
5

1
AT
il
sk

LabVIEW SCADA

thetal3

LabVIEW

AD 217 8 AD

107



B3R

BiisR— XIEZEHIERS BN

SITE_MainSystem_SubSystem

BiR 1.1 BIERSFZHU—-SITE

SITE
DBNS
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SAB

LSH

MiR 1.2 BUERGZHNM—MainSystem

MainSystem
AD AD1 AD2

RPC RPC
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ENV
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HV

VME VME
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LidSensor
Camera Camera
RadonMonitor

MuonCal Muon

Mis— DIM Service PEIEHBIHR

DIM Service T:N;T:N;T

T N

C Char

L long int
I int
short int
float

double

X O T wn

xtra long

MiF= & FZHY command service HIEE

command service char

i 3.1 SEMKIERYS

13

Operational type | Commanstatus | Gate NO | Sot NO | Channel NO

Operational type 0 crate
1 slot 2
channel
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Command status

0

3 Clear Trip

4 Reset

5 Kill

10

20 Disable
21 Enable
Crate NO

Slot NO
Channel NO

Mi 3.2 VMEHIfEMIERY

VME
18

VME

mmand status

Crate NO

Command status

0 VME

1 VME
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20 Disable

21 Enable

Crate NO VME

MR 3.3 SEKITRS

VME
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SITE_MainSystem_SubSystem

SITE,MainSystem,SuBystem

MiRE VME OID
16 VME

1.3.6.1.4.1.19947.1.3.2.1.5.1 Positive 5v ’ s \oltage Float
1.3.6.1.4.1.19947.1.3.2.1. 7.1 | Positive 5v ' s Current Float
1.3.6.1.4.1.19947.1.3.2.1.5.5 Negative 5.2v ' s \obltage Float
1.3.6.1.4.1.19947.1.3.2.1. 7.5 | Negative 5.2v ' s Current Float
1.3.6.1.4.1.19947.1.3.2.1.5.2 Positive 12v ' s \bltage Float
1.3.6.1.4.1.19947.1.3.2.1. 7.2 | Positive 12v ’ s Current Float
1.3.6.1.4.1.19947.1.3.2.1.5.6 Negative 12v’ s \oltage Float
1.3.6.1.4.1.19947.1.3.2.1. 7.6 | Negative 12v’ s Current Float
1.3.6.1.4.1.19947.1.3.2.1.5.4 Positive 3.3v ' s \oltage Hoat
1.3.6.1.4.1.19947.1.3.2.1. 7.4 | Positive 3.3v ' s Current Hoat
1.3.6.1.4.1.19947.1.4.2.1.2.1 External temperature sensor 1 | nteger
1.3.6.1.4.1.19947.1.4.2.1.2. 2 | External temperature sensor 2 | nteger
1.3.6.1.4.1.19947.1.4.2.1.2. 3 | External temperature sensor 3 | nteger
1.3.6.1.4.1.19947.1.4.2.1.2. 4 | External temperature sensor 4 | nteger
1.3.6.1.4.1.19947.1.4.2.1.2. 5| External temperature sensor 5 | | nteger
1.3.6.1.4.1.19947.1.4.2.1.2. 6 | External temperature sensor 6 | nteger
1.3.6.1.4.1.19947.1.4.2.1.2. 7 | External temperature sensor 7 | nteger
1.3.6.1.4.1.19947.1.4.2.1.2. 8 | External temperature sensor 8 | nteger
1.3.6.1.4.1.19947.1.7.4.0 Fan tray temperature sensor | nteger
1.3.6.1.4.1.19947.1.7.8.1.2.1 Fan rotation speed | nteger

1.3.6.1.4.1.19947.1.1.1.0

Switch of the crate

| nteger
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