Al U S o T N

University of Chinese Academy of Sciences

(D

6V

D

2013 5






The development and offline alibration

of Daya Bay resistive pate chamber detectors

By
Ning Zhe

A dissertation submitteto
University of Chinese Academy of Sciences
In partial fulfilment of the requirement

For the degree of Doctor of Science

Institute of High Energy Physics Chinese Academy of Sciences

May, 2013






b 0O JW

Dedicated to my dear pafiantseand belo






Q

)

"
&
a A
e Ju A
"
L ~ 200T
5 a
H £
v
JJU Q .2
a
I~

1 am
Qy e
J 315A7
i .
£ 2 n
ol
< (';X y A
0

¥ -






\ J YR ad’ e

e
A & A disA sin"2dis = 0.089 + 0.010 (stat.) + 0.005
(syst A e i € H Ane” v e
e} @ A
e A
@ O A ¢ a
a’ & @ v v e 3m y &
A e y @ -
3 @ A
me d T y e - 8 A
I 95% y 1000 Hz/n y 10
e Al*m e € o d Y
3 A 31A e A |k 5 a E a
N a a a a X 7
771 & A CH | 1
A
Ty € & o 7
Ao v nQ A Nuwa O g A
@ 2 " TA @] YNt 34 h i (95.13 +3.2)%
v~ 34 hn(9111+55% bA~  3/4 h n (97.53 +3.1)%A 1
" YO TV &
T3 oy A T T Fad G A w adA
19 H A a @ A
N Y e a e a a a a ., A






Abstract

The Daya Bay Reactor Neirto Experimentaims at the precgssmeasurement of the
neutrinomixing angled;s in the neutrino mixing matriby comparing observed Inverse Beta
Decay (IBD) event rates at both near and far baselines from six nuclear reButomsostrecent
result from the Daya Bay experiment isgfi; = 0.089 +0.010 (stat.) +0.005 (syst.). The
majority of the systematic uncertainty is due to backgrounds induced by e@gmumons. To
minimize these uncertainties, the Antineutrino Detectors (ADs) are deployed underground with
redundant muon veto sgshs. A muon veto system consists of a water Cherenkov pool and an
resistive plate chambé@RPQ detector array.

The performance of thePCdetectolis researched in this paper. The deteitdeatured by
the high detection efficiency, simple mechanical&ure, low cost and large area application of
convenienceThe lakelite RPGs without oil in Daya Bay experimenare first applied in low
counting rateenvironment so this paper has done some resesrahout this.For ensuring the
successfubpplication quality control wasntrodua into the bare chamber test.Thestt result
indicates thatthe mean oéfficienciesis 95%, themean ofnoise rateis lower than D00 Hz/nf,
and the mean ofdark currers is lower thanl 0  ¢2Awhich areconsistent with the design
objecs. After that manydifficulties such as water drephigh humidity high voltage spark gas
leak and data lossyere gotten over during the detector installation and commissioniAger
combine anddebugging in the detector and aid systenthe detector womd in time and
normally

The kakeliteRPC is featured by big noise rat&othe precise calculatonf the efficiency
and noise ratebecomethe key when in the envirment with low event rates. Téibration
algorithmswere developedn NuWa offline framework. Based dhe calibration software, the
3/4 efficiendes from EH1, EH2 and EH3 ar®%.13+ 3.2, (9111 + 5.5)% (97.53+ 3.1)%
respectivelyAnd after long term monitorindhe performanceeclineof detector was fouh By
doing all kinds of teststhe spacer ungluingsthe main reasois acknowlegedEspecially the
different layer wichdifferentlocation was loaded bgifferent pressurewhich makesdifferent
performancedecline In the end some suggerstionsbout making RPC detector perfect from
different view such as bare chamber production, module structure design and instakaigon

given.

Keywords

Daya Bay,low counting rateRPC, cosmic rays tesgommissioning, offlinecalibration,

performancelecline
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