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Talk outline

* The DESI spectrograph
* Throughput Measurement: Motivations & Principle

* Flux Calibration Device for the Test Fiber Slit
* Mechanical design

* Photodiode (inter)calibration(s)

* Installation at Winlight
* Integration in the AMU testbench

* First tests and measurements

* Next steps...
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The DESI spectrograph
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The DESI spectrograph
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Illumination Testbench (AMU)
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Fiber slit(s): “sparse fiber slit”

« 21 well separated fibers

e May be illuminated
individually (AMU bench)

Fiber : 1/3.57
Angle 6 ~ 8°
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Throughput measurement proposal

 Critical : Misestimating the spectrograph throughput may endanger the
DESI science (and the mistake may be done 10 times!)

 Measurement to be done during slit removal/reinstall repeatability test
(limited overhead)

« Calibration of the total flux at the exit of each fiber of the sparse fiber slit
* Proposed Procedure : for the same illumination setups (LEDS)

* (1) Sparse Test Slit inside the spectrograph : integrated flux measured
on the CCD for the 3 arms of the spectrograph ;

* (2) Sparse Test Slit outside of the spectrograph, in front of our
device : flux (in the same illumination conditions) measured by our
calibrated photodiode

« Ratio (1)/(2) gives throughput (from fiber exit to the CCD included)
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Mechanical design

Fiber : f/3.57
Angle 6 ~ 8°

99 % encl. energy : /2.5
Angle 6 ~ 11.3°

Curved rail

Test Slit Head

Calibrated Photodiode
(DKD/NIST)

mounted on a linear stage
(PI Micos VT—80 150 mm)
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Throughput measurement device

Motorized Curved rall Calibrated
linear stage / (radius 500 mm) Photodziode
Pi/MICOS HOXA0 mm

<0.4 um accuracy
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Throughput measurement device
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Calibrated Photodiode

MD-37-SU100 calibrated (spectral responsivity [A/W])
- DKD (DE) certified absolute calibration
- 2% on 250 — 1100 nm.

Size : 10x10 = 100 mm?

Photodiode current readout : picoammeter

Keithley 6514, or better 6482 (2 channels), (fA)

Simultaneous monitoring of :

- Light flux in the integrating sphere
- Light flux exiting the fiber

— Control of the illumination stability
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Illumination Testbench (AMU)
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Photodiode Calibration (DKD certified)

B Responsivity vs. wavelength
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Photodiode Calibration (DKD certified)

Quantum efficiency (QE) vs. wavelength

— DKD-MD-37-5U100-2-30853
0.65} 8
:E. 0.60 - 8
=
4
Certified QE (DKD) (~2%)
055} 8
0.50 8
400 500 600 700 800 900 1000
Wavelength A [nm]
"} 4 Dark Energy Spectroscopic Instrument Laurent Le Guillou (UPMC/LPNHE)

DESI France Workshop — Paris/Saclay, Nov 17%-18" 2016
15/27




Photodiode Calibration & checks at LPNHE

Responsivity vs. wavelength
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Photodiode Calibration & checks at LPNHE
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Integration on the AMU Testbench

« Challenging
mechanical interface
between the fiber slit
and our device (collision
with fiber ends should
be avoided at all cost!!)

 Integration within the
AMU testbench
software and the ICS
(Xavier Regal, AMU)
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Integration on the AMU Testbench (dark box)
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Installation at Winlight (sept. 2016)

!

o
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Installation at Winlight (sept. 2016)
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First “scans” by moving the photodiode
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Scan of all the sparse slit fibers (s. royanette)
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Illumination stability
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Integrated in the Spectrograph Tests (AMU)
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Conclusions, and next steps

¢ Throughput measurement device built, tested and installed
on AMU testbench at Winlight.

¢ On going improvement on the photodiode current noise.

¢ Needed to complete the throughput measurement:

+ Pipeline & spectra extraction for LED sources (J. Guy)

+ A good knowledge of the sensors, esp. the CCD gains
(NIR, Red, Blue)

¢ Charact. of the neutral densities and spectro. shutter.

¢ Cycles of Sparse Slit head insertion/extraction to do the
measurement (expected early 2017).
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LED spectra

PlotzD

Analyse Aide

Fichier led631.fits[CCDS1R]
Objet
value |
wces TO000 el
Physique X i 8
Image X Y
Fenétre 3 X 0.448 0.000 °
ﬁchierl edition ‘ affichage |fenétre ‘ bin ‘ zoom | scale ‘ couleur ‘ région ‘ wcs | analyse | aide ‘ 0
ouvrir enregistrer entéte configurer la page imprimer sortie E
3
5000

: . - | |
1305.643
2694.137

| i
1306.890 1306.267
2894.134 2794.136

Laurent Le Guillou (UPMC/LPNHE)

Dark Energy Spectroscopic Instrument
DESI France Workshop — Paris/Saclay, Nov 17%-18" 2016
27 | 27




	WBS 1.6 FDR Full Spectrograph AIT
	Overview
	Diapo 3
	Diapo 4
	Optical GSE synoptic
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18
	Diapo 19
	Diapo 20
	Diapo 21
	Diapo 22
	Diapo 23
	Diapo 24
	Performance tests flow (2/2)
	OGSE Conclusions
	Diapo 27

