RPC R&D program for Daya Bay experiment at Princeton
1, Princeton’s capability on the RPC R&D


Through years of working on the BaBar Muon system we have accumulated certain amount of equipments, knowledge and established basic lab space for performing such a task. The general equipments include mass flow control system (although it was coming from SSC era, pretty old); CAMAC DAQ system; various of NIM modules; analog and digital oscilloscopes, etc. 


Presently we are also involved in ILC R&D program for RPC, therefore the equipment and man power of two tasks can be shared. The knowledge we have learned from years of experience will be a big help to accomplish this R&D task. 
2, Goal of RPC R&D for Daya Bay experiment

(1) Can Bakelite/Glass RPC be survived in the high humidity environment? That is a unique challenge for the application of RPC in deep underground lab, although other underground experiments have used RPC without getting any trouble, we have to get our own experience, especially if we want to use glass RPC; 
(2) Search for super efficient RPC. In Daya Bay experiment the efficiency of the muon tracker plays important roll. RPC is an important component of the entire muon tracker. We are developing a new type of RPC with thicker gas gap and smaller gasket, that hopefully can provide us an unprecedented high efficiency RPC; 
(3) Search for the best readout scheme. We have decided to adopt the double gap RPC design, which can provide us better efficiency for each layer. But how to readout the X/Y coordinates are still under investigation. We need to study the effect of the strip width on the signal size, efficiency, etc.
(4) Gas mixture study. We should find a gas mixture that requires lowest high voltage while still providing low noise rate and high efficiency; 

(5) Fluoride production rate study for high humidity environment. We have obtained some test results in normal lab environment, but for high humidity case we need to continue this study.
3, Request for the R&D funding


To perform the above R&D tasks we request to purchase the following items: 

	
	Item
	Cost

	1
	Environmental chamber
	$10,000

	2
	Gas Chromatograph system
	$25,000

	3
	Gas flow controllers
	$2,000

	4
	NIM modules
	Loan from BNL

	5
	Gas supply
	$1,000

	6
	Pay for the test prototypes(from IHEP)
	$2,000

	7
	Use of SEM and AFM at IAC of Princeton
	$1,000

	8
	ELIT fluoride test system
	$1,100

	9
	Fluoride testing solutions (various standards and TISAB II)
	$200

	
	Total
	$42,300


