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Abstract 
The DC-Beam Current Transformer (DCCT) of J-PARC Main Ring (MR) can measure beam current between about 

0.2 mA and 20 A with three full-scale ranges of 200 mA, 2 A, and 20 A. Its frequency response is up to 20 kHz. 

Conversion of measured current into circulating proton number in MR is done with dividing by rf frequency, and 

measurable maximum number is 5 x 10
14 
protons. A calibration has carried out with precise digital multi meters, and 

then it was confirmed accuracy for current measurement is order of 0.1 % in case of DC current at environmental 

temperature of between 23 and 26 degree C. In this paper, mainly actual calibration methods and results were described. 
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1
[7,8]
 

Product Current Accuracy Noise 

HP 6626A 0 2 A 0.04%+550µA 0.1mApp 

Keithley 6220A 0 100mA 0.1%+50µA 10µApp 

 

2 DMM ( Keithley )
[8]
 

Model  Item Digit Accuracy@reading 

2002 Input Current 8 1/2 58 µA@100mA 

2010 Isolate Output 7 1/2 27µV@1V 

2000 Shunt /AMP Voltage 6 1/2 77µV@1V 
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6. DCCT 2A, 20A  
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3 2, 20A DC  

  

[V]/[A] 

 

[V]/[A] 

error 

2A 5.0 5.0584 +1.17 

% 

20A 0.5 0.5019 +0.38 

% 

 

7. (a) 2A , (b)2A Fitting 
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