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Abstract. In this work, we present the study of spectra in the visible region of nebulae NGC 1952 and NGC 2024 using the
Perkin-Elmer Telescope (1.6m) at the Observaório Astronômico do Pico dos Dias (OPD/LNA). The observations were done in March
2017. Spectral data were also obtained in visible and near-infrared regions of the nebula NGC 6210 with the Faulkes Telescope North
(2m). Data were reduced using the software Image Reduction and Analysis Facility (IRAF). We identified atomic emission lines for
argon, oxygen, carbon, iron, hydrogen, nitrogen, sulfur, neon and helium.
Resumo. Neste trabalho, apresentamos análises de espectros na região do visível das nebulosas NGC 1952 e NGC 2024, obtidos com
o telescópio Perkin-Elmer (1.6m) no Observatório Astronômico do Pico dos Dias (OPD/LNA) em março de 2017. Dados espectrais
também foram obtidos na região do visível e do infravermelho próximo da nebulosa NGC 6210 com o Faulkes Telescope North
(2m). Os dados foram reduzidos com o software Image Reduction and Analysis Facility (IRAF). Nós identificamos linhas de emissão
atômica para argônio, oxigênio, carbono, ferro, hidrogênio, nitrogênio, enxofre, neônio e hélio.
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1. Introduction

3.1. NGC 1952

We know how stars, nebulae, planetary atmospheres are made
of due to spectroscopy. The known life forms in our planet are
mainly constituted of carbon, hydrogen, oxygen, nitrogen and
sulfur (CHONS) atoms. The presence of those elements in the
interstellar medium as well as molecules is interesting for astrobiology, the science uniting astronomy and biology. Molecules
consisted of CHONS atoms were already identified in nebulae,
therefore the chemical composition of these objects is an interesting subject for study.

Atomic emission lines were identified in NGC 1952 for argon
(4047.61Å) and oxygen (4358.4Å; 4503.88Å; 4696.34Å) in the
blue region of the spectrum (figure 1).

2. Methods
Spectral data of NGC 1952 (Crab Nebula) and NGC 2024
(Flame Nebula) were obtained at the Observatório Astronômico
do Pico dos Dias (Laboratório Nacional de Astrofísica), using
the Perkin-Elmer telescope (1.6m) coupled to the Cassegrain
spectroscope, with a diffraction grid of 1200 l/mm and signalto-noise ratio of ∼100. NGC 1952 was observed in two central
wavelenghts, 4500Å (blue region) and 6563Å (red region), and
NGC 2024 only in the red region.
We also collected spectral data for the planetary nebula
NGC 6210 in the ultraviolet to infrared regions using the Faulkes
Telescope North (2m) from the Las Cumbres Observatory
(Hawaii, USA). The spectral profiles were processed and reduced using the software Image Reduction and Analysis Facility
(IRAF).

3. Results and Discussion
We observed atomic emission lines in all of the nebulae spectra
obtained. Using the Catalog of Emission Lines in Astrophysical
Objects (Meinel, Avini & Stockton 1969) and the Planetary
Nebula Emission Lines Catalog (Kaler, Shaw & Browning
1997) it was possible to identify the chemical element corresponding to each emission line.

Figure 1. Spectrum of NGC 1952 (blue region).

We identified emission lines for oxygen (6299.54Å;
6362.99Å), carbon (6162.62Å), iron (6496.46Å), hydrogen
(6563.97Å) and nitrogen (6575.98Å) in the red region (figure 2).
The literature also shows the presence of the same chemical
elements identified in these spectra (Fesen & Kirshner 1977).
3.2. NGC 2024
We identified atomic emission lines for oxygen (6299.55Å), nitrogen (6548.74Å; 6583.99Å) hydrogen (6563.39Å) and sulfur
(6717.55Å; 6731.61Å) in the red region of NGC 2024 (figure 3).
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Figure 2. Spectrum of NGC 1952 (red region).

Figure 4. Spectrum of NGC 6210 (UV/blue region).

Figure 5. Spectrum of NGC 6210 (red/IR region).
Figure 3. Spectrum of NGC 2024 (red region).
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The tables found in the literature also points to the presence
of these atomic emission lines (Balick 1976).
3.3. NGC 6210
We identified atomic emission lines for neon (3873.24Å;
3972.59Å), hydrogen (4106.63Å; 4343.68Å; 4865.32Å), oxygen (4963.42Å; 5011.16Å) in spectra on ultraviolet/blue region
of NGC 6210 (figure 4). We also identified helium (5871.75Å),
hydrogen (6557.94Å), argon (7131.01Å) and sulfur (9065.04Å;
9527.16Å) in the red/infrared regions of NGC 6210 (figure 5).
Pottasch, Salas & Roelling (2009) also found the same emission lines identified in this nebula.
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4. Conclusions
We analyzed the spectroscopic data obtained for nebulae
NGC 1952, NGC 2024 and NGC 6210 in OPD/LNA and the Las
Cumbres Observatory. We identified emission lines in all of
them. The essential atoms elements for life is present. Among
them, carbon, hydrogen, oxygen, nitrogen and sulfur (CHONS).
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