
HybPSF: Hybrid PSF reconstruction for the 
observed JWST NIRCam image

2023 12 21

Collaborators: Nie Lin, Shan Huanyuan, Li Guoliang, Wang Lei, Cheng Cheng, 
Tao Charling, Cui Qifan, Xie Yushan, Liu Dezi, Zekang Zhang 



WebbPSF

Ding et al 2022

Webb PSF models are shaper
than the observed data



Chips with star number >7 are 
used in PSF reconstruction



Star 
candidates



The discrepancy between data and 
WebbPSF is mainly at central region

Low efficiency of EMPCA due to 
low SNR and numbers (∼ 40% of the 
star images have SNR < 40) 

Star-WebbPSF



Star image WebbPSF Residual

Modelm ⋅ WebbPSFHybbPSF

subtract

subtract

Princial Componet Composed 

combine

HybPSF=m⋅WebbPSF+Residual
multiplicative factor additive factor



WebbPSF

HybPSF





PSF shape comparison 



shape residuals 



https://github.com/linngithub0/HybPSF

Very large stamp test



• HybPSF could improve the PSF size reconstruction roughly by a factor 
of ~10

• Spike structures are contained in HybPSF.

• Applicable for undersampled data.

• Star images in multiple CCDs will be considers in future



Thanks



Moffatlets basis fucntions

Align the centers of basis functions to the data
Basis functions are oversampled


