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MUSE data
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MUSE spectra with 4LGSF
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MUSE spectra with 4LGSF
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MUSE spectra with 4LGSF
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UT4-MUSE view of UT4-4LGSUXx
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Ll UT4-MUSE view of UT4-4LGSUx
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1 Raylelgh scatterlng
[a|r molecules] [elastlc]

2 Mle scatterlng
[dust partlcules] [elastlc]
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0 What theory predicts
e

Main components of “Atacama fresh desert air”

N2: 78% | O2: 21% | CO2: 0.04% | H20: <1% ? | CHa4: 0.0002%
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0 What theory predicts
e

Main components of “Atacama fresh desert air”

Na2: 78% | O2: 21% | CO2: 0.04% | H20: <1% 2 | CHa: 0.0002%
Raman line Apgsr CO2  CO2 JO2(vio0) No(v10)f CHs Ogz(r20) H20 Na(v2co)
Raman shift [Cm_l] - 1285.8 1388.1F 1556.4 2330.7 £2914.2 3089.2 3651.7 4631.2
Aobs [A] 5889.959 6372.57 6414.39§ 6484.39 6827.17 §7110.43 7200.02 7503.93 8099.23

Flux [10_20 ergs ' cm ™2 W_l]

What about the other lines ?
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How bad is it ?
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4L GSUx from FORS2 @ UT1
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B> How bad is it ?
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4L GSUx from FORS2 @ UT1

Raman lines:
- Complex :~(
- Faint :-)

Raman line Arasp COq CO2 Oz2(v1+0) N2(r1<0) CHs O2z(r2e0) H20 N2(r20)
Raman shift [cm™"] ~  1285.8 1388.1 1556.4  2330.7 2914.2 3089.2 3651.7 4631.2
Xobs [A] 5889.959 6372.57 6414.39 6484.39 6827.17 7110.43 7200.02 7503.93 8099.23
Flux [10*ergs™'em™® W™'] 1.9.10" 113 189 6.8-10° 20-10* <11 3.2 2.7 16.1
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0 Impact of Raman scattering
e

- additional emission lines >
- complex & extended structures —»

- redshifted by 48nm - 220 nm ———
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0 Impact of Raman scattering
e

- additional emission lines » impacts spectrographs more
- complex & extended structures —» tough to clean a posteriori

- redshifted by 48nm - 220 nm —— can’t be fixed with a notch filter
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0 Impact of Raman scattering
e

- additional emission lines » impacts spectrographs more
- complex & extended structures —» tough to clean a posteriori

- redshifted by 48nm - 220 nm —— can’t be fixed with a notch filter

“Raman’ laser collisions !

LGS + optical instrument !
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“Raman’ laser collisions
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Impact for targets at higher z
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DETECTION AND IMPLICATIONS OF

LASER-INDUCED RAMAN SCATTERING

AT ASTRONOMICAL OBSERVATORIES

Frédéric _\_logt1f-.ESO»FeIIowi-_fv.ogt@eso.OrQ o

| PhySic_aI Review x:"7;021o44 | a|-7Xiv:;1706."07050- |

with

D. Bonaccini Calia2, W. Hackenberg2 C Opltom1 M: Comin?, -
L. Schmidtobreik’,-J. Smoker!, I. Blanchard?!, M. Espinoza
Contreras’, I. Aranda1 J. M|II|1 Y. L. Jaffel, F Selman’, J. Kolb?,
I Hibon', H. Kuntschner2 and P.-Y. Madec?

& 1. ESO Chile. 2. ESO Germany A
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Laser wavelength dependant !
e

Table II. Wavelength of the main atmospheric, laser-induced Raman scattering lines as a function of the LGS exciting
wavelength at different astronomical telescopes.

Telescope LGS system Arcs CO2 CO2 Oz2(vio0) Na2(v1—0) CHs Oz(r2c0) H20 Nz(r2c0)
o) [om] [om]  [om]  [om]  [om]  [om] o] o)

Gemini North ALTAIR (8, 9]

Gemini South GeMS [10-12]

W. M. Keck LGSAO [6, 7]

Lijang 1.8-m Telescope LGS-AOS [65]

Shane 3-m Telescope ShaneAO (66, 67

Subaru AO188 [13, 14] 589 637 641 648 683 711 720 750 810

VLT (UT4) ALGSF [16, 20]

VLT (UT4) PARLA [15]

Thirty Meter Telescope  LGSF [68, 69]

Giant Magellan Telescope GMT AO [70]

Ezxtremely Large Telescope
Large Binocular Telescope
William Hershel Telescope
Hale 5-m Telescope

Southern Astrophysical
Research Telescope

ATLAS & MAORY [71-74]
ARGOS [75, 76]

GLAS [77]

PULSE (78]

SAM [79)
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Rl MUSE spectra with 4LGSF in WFM
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UT1-FORS2 view of UT4-4LGSUx
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The MUSE case
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Height of Raman emission
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0 Height of Raman emission
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