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PFS

The Prime Focus Spectrograph (PFS) on Subaru has:

Four spectrographs at the “IR” Nasmyth focus
Each with three arms (blue, red, near-IR)

- CCD, CCD, H4RG-15 HgCdTe
- R ∼ 2300, 3000, 4300

Fed by 2394 optical fibres

Each 65m long and 100 µm across; c. 1 arcsec; f/2.8

Each of which is carried by a "cobra" positioner able to reach c. 2 arcmin2 of sky

A total of c. 1.25 deg2
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PFS
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PFS

After the home measurements, we also tested the one dimensional target convergence performance after the Cobra modules 
were installed. Figure 14 shows the peak SNR plots of the target convergence tests with 21 module installed. As shown in 
the figure, most Cobra positioners can reach the target. The failure rate is about 0.13% for all Phi motors and 0.27% for 
all Theta motors. This give us a high confidence of the final performance of the PFI. The black lines indicate the Cobra 
with either broken fiber or motor. Figure 15 shows the focal plane after all modules were installed. 

Figure 16. The fully populated PFI focal plane with back illuminators on. The broken fibers could be identified from the 
missing spots in the picture.  

5. CURRENT STATUS AND SUMMARY
The integration and test of the PFI is still ongoing. After all Cobra modules were installed, there were 5 broken fibers in 
the system including 4 broken fibers damaged during the module fabrication. With all Cobra modules installed, we have 
started the connectorization of the Tower connectors each connects to one PFS spectrograph. The final target convergence 
tests with all modules will start in early 2021. We will also test the target convergence with the real target positions prepared 
for the survey. After it is completed, we will install the AGC and field element and the associated calibration and tests as 
the last step for the focal plane integration. Then, we will install the calibration lamp and the covers for the PFI. The PFI 
is planned to be shipped to Hawaii in May 2021.   
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SuNSS

A pair of c. 5cm f/2.8 telescopes on the Subaru spider

The real PFS fibre cable

The real PFS spectrograph SM1

DRP Team Meeting 4



SuNSS

A pair of c. 5cm f/2.8 telescopes on the Subaru spider

The real PFS fibre cable

The real PFS spectrograph SM1

DRP Team Meeting 4



SuNSS

A pair of c. 5cm f/2.8 telescopes on the Subaru spider

The real PFS fibre cable

The real PFS spectrograph SM1

DRP Team Meeting 4



SuNSS

A pair of c. 5cm f/2.8 telescopes on the Subaru spider

The real PFS fibre cable

The real PFS spectrograph SM1

DRP Team Meeting 4



SuNSS

A pair of c. 5cm f/2.8 telescopes on the Subaru spider

The real PFS fibre cable

The real PFS spectrograph SM1

DRP Team Meeting 4



SuNSS

DRP Team Meeting 5



SuNSS

DRP Team Meeting 5



SuNSS

DRP Team Meeting 5



SuNSS

DRP Team Meeting 5



The Sky
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DECam

A brief detour away from PFS
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DECam

Plazas + Bernstein
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DECam

PFS, Le Fur
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DECam

Plazas + Bernstein

DRP Team Meeting 7



DECam

Plazas + Bernstein
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The DetectorMap

Back to PFS

We have a model for the detector (CCD or HgCdTe).

The real model is based on an ray-traced calculation by Jim-sensei, which predicts the mapping
(F, λ) → (x, y). We then allow the CCDs to move and rotate, i.e. an affine transformation, and
add a lowish-order Chebyshev polynomial distortion. This is fit to arc data (Ar, Ne, Xe, Kr,
Hg, Cd) and saved.

Then for every exposure we use the measured positions of lines (typically sky lines) and
continuum to fit a further low-order set of distortions in 2-D.
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The DetectorMap

We have a model for the detector (CCD or HgCdTe).
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The DetectorMap

We have a model for the detector (CCD or HgCdTe).

x distortion

The real model is based on an ray-traced calculation by Jim-sensei, which predicts the mapping
(F, λ) → (x, y). We then allow the CCDs to move and rotate, i.e. an affine transformation, and
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Visit 69042: 2021-10-02
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Visit 69042: 2021-10-02

Measure the positions of all the lines, update the detectorMap, and look at the centroid errors

DRP Team Meeting 9



Visit 69042: 2021-10-02

DRP Team Meeting 9



Visit 69042: 2021-10-02

DRP Team Meeting 9



Visit 69042: 2021-10-02

DRP Team Meeting 9



Visit 69042: 2021-10-02

DRP Team Meeting 9



Visit 69042: 2021-10-02

DRP Team Meeting 9



The End
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