We have done an absolute calibration to find out the calibration factor between absolute Dα intensity and GPI camera intensity. The calibration lamp for this calibration is white source, the intensity of this lamp near Dα light is 1.04×10-7 (W/ster cm2 nm), the width of Dα filter is about 10nm. So the light of this lamp can go through the GPI optics is 1.31×10-5 W/cm
2. The time-averaged intensity of the central pixel camera intensity is 669.63, and the exposure time of camera is 41000 μs, so the camera intensity divided the exposure time is 0.0163 μs. The calibration factor for GPI optics is 8.04×10-4 W μs/cm2. And there is a window before GPI optics in experiment, the transmission factor of this window is 0.881. During 2010 experiments, normally the exposure time of these data is 2.156 μs. So the calibration factor f for the experiment data is 4.23×10-4 W/cm2.  

To check this calibration factor f, we calculate the Dα emitted rate from experiment data and DEGAS 2 simulation data. In experiment the integration of mean GPI camera intensity is 4.83s. The GPI view area is 563.2 cm2. The total Dα energy in GPI view is 4.23×10-4×4.83×563.2=1.15 J. The energy of one Dα photon is 3.03×10-19 J. The total Dα photons in GPI view is 3.79photons. The total gas puff is 5.3 Torr L = 3.5×1020 D atoms. The Dα photons emitted rate is about 92 atoms emit one Dα photon.

By the DEGAS 2 simulation, the averaged every pixel intensity is 0.00413703 Watts/(ster m2 ) at assuming gas puff rate 4.111×1017s-1. For 1 second, the total Dα photons is 9.67×1015, the total gas D atoms is 8.222×1017. So the Dα photons emitted rate from DEGAS 2 is about 85 atoms emit one Dα photon. This result is very close to the result from the absolute calibration.

