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Motivations

● LEMAÎTRE project : combination of ZTF, SNLS and HSC SNe Ia surveys
● ZTF : thousands of low-z SNe Ia, DR2 can be used to anchor the Hubble diagram at 

low redshift
● Need for rigorous photometric calibration, especially accurate knowledge of 

passbands
● Previous ZTF passband models showed tension with observations (difference between 

Gaia synthetic magnitudes and observed magnitudes ~ 10⁻¹ in g-band) 

→ Need for new ZTF passbands measurements to characterize the total telescope 
throughputs, with various incident angles on the primary mirror + well sampled 
wavelengths range
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Experimental setup

● ZTF P48 telescope and 
photometric instrument
- telescope, camera, filters

● TCBP 
- instrument, assembly

● On site installation
- pinhole choice, 
monochromator slits opening, 
TCBP telescope focus 



Passbands scan strategies

● Measurement principle

● Wavelength scan

● Beam positioning

● Single spot

● Multispot

● Dataset summary
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Scanning strategy
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Data reduction

● TCBP
- photodiode
- spectrograph

● ZTF
- image processing
- aperture photometry

● From reduced data to 
filter passband

updated this september !



Systematics

● Spectro wavelengths calibration

● TCBP telescope calibration (see 

next presentation by Jérémy)

● Background

● Ghost contamination

● Spectrum deconvolution

● Filter effective refractive index

● No-filter transmission variation

● Missing measurements



Spectrograph wavelengths calibration

temperature dependency

from almost 
1Å to 0.2Å !



Effective refractive indices

This work : 

g-band : 414.0 ; 546.04
r-band : 565.15 ; 720.12
i-band : 722.46 ; 873.0 



Results

updated with 
new TCBP 
calibration

● ZTF passbands transmission at 
normal incidence

● Out-of-band leakages

● Final uncertainties on mean 
wavelengths

● Source of spatial variation in 
transmission

● Comparison with previous 
measurements
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Conclusion

● 3 weeks on-site campaign at Palomar Observatory to measure ZTF passbands
● We scanned the three bands (+ no-filter) with several incident angles on the primary 

mirror in the 300-1100 nm range
● We delivered one transmission curve per CCD for the three bands
● Out-of-band leakages were detected :

- in the g-band with 20σ significance
- in the r-band with 5σ significance

● Significative mean lambda discrepancy across the focal plane (3-4 nm peak-to-peak), 
uncertainties of 0.5 nm for the g-band and from 0.1 to 0.35 nm for r and i-band

● Overall shapes of the filters similar to Caltech, mean lambda offset around 1-2 nm (in 
average)



Backup



Filter transmission recipe

Aperture photometry

~  6.2 e-/ADU



Spectrograph wavelengths calibration

Order 3 polynomial fit, returns 
the 4 coeffs a0, a1, a2, a3 



Caltech filter measurements


