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Observing with STELESObserving with STELES

Bruno Castilho



STELES

• λλ - 300-890nm (in one shot)

• R4 echelle gratings

50k (75K narrow slits) 50k (75K narrow slits) 

• 2 independent slits 

0.8” (0.5-5”)

8.0” (0.5-20”) 

• CCD - 2 x 4096x2048

� graded coating

• Reduction pipeline



Status

• Optics 100% - arrived, to be tested 

• CCDs 100% - at CTIO, in characterization

• Dewars design finished, to be fabricated at CTIO• Dewars design finished, to be fabricated at CTIO

• Mechanics fabrication 50%

▫ imported parts 80% arrived, 20% ordered

▫ in fabrication at LNA and contractors

• Electronics  75% arrived

• Data reduction  - see poster 26





Spectral format / Detectors
Gradient Coating Format

Blue chip Red chip



Spectral format / DetectorsSpectral format / Detectors
Results for coatingResults for coating

Other consumers:

CCD42-90 2kX4k5 pixels to Mercator telescope

CCD231-84 4k4k pixels to SAO (Harvard) 

CCD231-84 set of 25 devices for ESO MUSE project



Spectral format / Detectors
Expected QEf

E2V CCDs

80

90

100

E2V 44-82 -100deg
SS broad SS grad SS mid DD mid DD grad

300 36 58 10 7
350 56 63 20 18
400 80 83 56 55
450 84 88 72 73
500 84 90 89 89 91
550 82 92 92 92 92
600 78 91 91 92
650 75 89 89 92
700 73 86 87 92
750 68 77 86 91
800 62 64 81 89
850 40 45 70 78
900 25 27 50 57
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Efficiency

Lambda SOAR
Foreoptic

s Dichroic Slit Mirrors Echelle VPH Cameras CCDs Total
3000 0,670 0,820 0,923 0,624 0,896 0,635 0,464 0,895 0,580 0,043
3500 0,693 0,973 0,917 0,624 0,997 0,650 0,812 0,921 0,630 0,118
4000 0,705 0,946 0,933 0,624 0,999 0,680 0,886 0,925 0,830 0,179
4500 0,710 0,954 0,927 0,624 0,999 0,700 0,837 0,900 0,880 0,182
5000 0,702 0,923 0,860 0,624 0,962 0,712 0,759 0,897 0,900 0,146
5250 0,696 0,954 0,730 0,624 0,944 0,709 0,740 0,919 0,910 0,1250.6
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5250 0,696 0,954 0,730 0,624 0,944 0,709 0,740 0,919 0,910 0,125
5500 0,691 0,965 0,860 0,624 0,929 0,707 0,753 0,925 0,920 0,150
6000 0,670 0,973 0,896 0,624 0,951 0,702 0,819 0,927 0,920 0,170
6500 0,640 0,987 0,896 0,624 0,951 0,697 0,861 0,946 0,920 0,175
7000 0,615 0,984 0,903 0,624 0,950 0,692 0,863 0,942 0,920 0,168
7500 0,591 0,979 0,896 0,624 0,949 0,675 0,838 0,936 0,910 0,148
8000 0,572 0,975 0,900 0,624 0,945 0,650 0,797 0,929 0,890 0,127
8500 0,592 0,976 0,893 0,624 0,937 0,653 0,742 0,931 0,780 0,106
9000 0,666 0,973 0,890 0,624 0,931 0,668 0,683 0,928 0,570 0,081
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Efficiency
M

v

S/N T(min)

11 100 5

13 100 30

17 12 60

650nm

0.8”

dark time
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Data Reduction - Structure

10/06/2011LNA, Brasil

First light – IRAF script, tests and early science

Pine line – optimized based on the first data

Python ScriptGUI

Pyraf

Routines
SpecView

Acquisition

SOAR 
Data Bank

VO
Poster 36

M.B. Fernandes





Observing with SIFSObserving with SIFS

Bruno Castilho



SIFS

• IFU (1300 – 26 X 50)

7.8 x 15 @ 0.3"

3.9 x 7.5 @ 0.15" 3.9 x 7.5 @ 0.15" 
◦

• VPH gratings

1,000-40,000 

• CCD     E2V 4096x4096

• λλλλλλλλ 320-850nm



SIFS

• IFU (1300 – 26X50)

7.8x15 @ 0.3"

3.9x7.5 @ 0.15" 
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• VPH gratings

1,000-40,000 

• CCD     E2V 4096x4096
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SIFS units

• Fore-optics

▫ Magnification 7.8x15 @ 0.3“, 3.9x7.5 @ 0.15" 

▫ Filters 4 positions + focus camera▫ Filters 4 positions + focus camera

▫ Mask clear, nod & shuffle, 8 flat positions

• Bench Spectrograph

▫ Gratings, grating angle 5 gratings, 1 clear (max 53deg)

▫ Camera focus, camera angle remotely controlled focus

▫ Milk Flat possible upgrade

More on poster 26 Cesar Oliveira





SIFS fore-optics mask

• Spectra separation at the detector – peak – peak = 3pixels

• 1 fiber – Gaussian profile with 12 pixels at base

▫ Great interference with neighbors▫ Great interference with neighbors

▫ Multi-Gaussian fit

▫ Need each fibers Gaussian profile

� Obtained by individual fiber flat field spectra.

� Perforated mask at the fore optics

� 8 flat positions cover all fibers

More at Luciano´s talk 

on SIFS data reduction

More at Luciano´s talk 

on SIFS data reduction



SIFS nod & shuffle

• Electronic nod & shuffle

▫ Upgrade to be implemented in the future

• Foreoptics mask cover half of the microlens (on the 50 direction)

• Electronic nod & shuffle

▫ Upgrade to be implemented in the future

• Foreoptics mask cover half of the microlens (on the 50 direction)

150 Blank lines

25 Object
spectra

50 Object 
spectra

150 blank lines

follows• Foreoptics mask cover half of the microlens (on the 50 direction)

▫ Object is recorded on 26x25 microlens

▫ That give us:

• Foreoptics mask cover half of the microlens (on the 50 direction)

▫ Object is recorded on 26x25 microlens

▫ That give us:

▫ Then we move charges 150 pixels

▫ Point now telescope to sky – observe

▫ Return charges to position

▫ Repeat...

150 Blank lines

25 Object 
spectra

50 Object spectra

150 blank lines

follows

follows



Gratings

• VPHs

▫ (1) = 700

▫ (2) = 1500▫ (2) = 1500

▫ (3) = 2200

▫ (4) = 2600

▫ (5) = 3000

▫ (6) = clear 



SIFS Phase I & II tools

• Exposure Time Calculator

▫ Not implemented – need commissioning data

• Image simulator

▫ Simulate necessary files for test data reduction

� Can be used to simulate results at observation planning

• Gratings software

▫ Central Wavelength + Resolution

� Grating number + grating angle



• Python 2 + Numarray −> PyRAF

▫ Open source code, portable, 
� (Linux, Unices, Win32, DOS, VMS, Vax, OS/2)

Image simulator (F.Ferrari UNIPAMPA)

(Linux, Unices, Win32, DOS, VMS, Vax, OS/2)

▫ Fiber separation, contamination, noise

▫ Object, Flat field, Masks, Reconstruction

▫ http://www.ferrari.pro.br/home/software/coala/



SIFS Phase I & II tools

Please enter the desired resolution and central wavelength:

'Chosen Central Wavelength: ',l_central, ' (A)'

'Chosen Resolution : ',Res

'Possible configuration for input Central Wavelength:'

'--------------------------'

'| Grating line density |

'| Grating angle |

'| Resolution (dif. limit) |

'| Resolution (1 fiber)   |

'| Resolution (1 pixel)   |

'| Dispersion (A/mm)      |

'| Dispersion (A/pix)     |

'| Spectral coverage (A)  |



SIFS GUI

• Labview

▫ Following SOAR guidelines

▫ TCS data for visualization

▫ Instrument setup

▫ Calibration

▫ Centering / Focus

▫ Observing






