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Spectroscopic eyepiece system for the education of astrophysics
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We _have investigated applications of the spectroscopic eyepiece system for
the education of astrophysics using some large telescopes with a star gazing optics. There are two
viewing points in the spectroscopic eyepiece system. One provides a direct image of the target and
the other shows its spectrum at the same time. Thanks to the light gathering power of a large
telescope, every observer can easily see the colorful images of both the direct image and spectrum
of the astronomical target. It was confirmed that the simultaneous direct comparison of the color
and spectrum makes it possible to understand their physical meaning intuitively and easily. It can
be a very effective tool for understanding the essence of astrophysics where astronomical bodies are

measured and investigated without touching them directly.



GLOWS

150cm

50.8mm
(GEY)
150cm
150cm
150cm
« 2
«c 2 )

3)



G,K

Speciroscopic eyepiece system

Hp

V460 Cyg Carbon star

Al

C,, CN

M3 MECKE) LEE(RFEE)DEN

150cm

150cm

R Lyr M5 Mira-type variable
.-

uirr 1

TiO

Carbon star

Hp
Moon

X4 K2 EH(KEEASRZ R

GLOWS

150cm



11
(1) K.Maeda, A.Tajitsu, K.S.Kawabata, R.Foley, S.Honda, Y.Moritani, M.Tanaka,
O.Hashimoto, M.Ishigaki, J.Simon, M.M.Phillips, M.Yamanaka, D.Nogami, A.Arai, W.Aoki,
K.Nomoto, D.Milisavljevic, P.A.Mazzalil, A.M.Soderberg, M.Schramm, B.Satol,
H.Harakawa, N.Morrell, N.Arimoto, Sodium absorption systems toward SN la 2014J
originated in interstellar scale, Astrophys. J., Vol.816, 57 (17p.), 2016, ,
doi:10.3847/0004-637X/816/2/57

(2) O.Hashimoto, S.Yamano, A.lgarashi, Gunma Astronomical Observatory, a public
observatory with a large telescope, Proc. International Symposium on the NAOJ Museum,
eds. K.Usuda-Sato, S.Nemoto, H.Agata, ( NAOAJ:Tokyo ), pp.58-64, 2016,

(3) Y.Takeda, O.Hashimoto, S.Honda, Photospheric carbon and oxygen abundances of F-G
type stars in Pleiades cluster, Publ. Astron. Soc. Japan, Vol.69, 1 (17p.), 2017, ,
doi:10.1093/pasj/psw105

(4) M.Yamanaka, T.Nakaoka, M.Tanaka, K.Maeda, S.Honda, H.Hanayama, T.Morokuma,
M.Imai, K.Kinugasa, K.L.Murata, T.Nishimori, O.Hashimoto, H.Gima, K.Hosoya, A.lto,
M.Karita, M.Kawabata, K.Morihana, Y.Morikawa, K.Murakami, T.Nagayama, T.Ono,
H.Onozato, Y.Sarugaku, M.Sato, D.Suzuki, J.Takahashi, M.Takayama, H.Yaguchi,
H.Akitaya, Y.Asakura, K.S.Kawabata, D.Kuroda, D.Nogami, Y.Oasa, T.Omodaka, Y.Saito,
K.Sekiguchi, N.Tominaga, M.Uemura, M.Watanabe, Broad-lined supernova 2016coi
with helium envelope, Astrophys. J., Vol. 837, 1 (8p.), 2017, ,
d0i:10.3847/1538-4357/aa5f57

(5) T.Morokuma, M.Tanaka, Y.T.Tanaka, R.Itoh, N.Tominaga, P.Gandhi, E.Pian, P.Mazzali,
K.Ohta, E.Matsumoto, T.Shibata, H.Akimoto, H.Akitaya, G.B. Ali, T.Aoki, M.Doi,
N.Ebisuda, A.Essam, K.Fujisawa, H.Fukushima, S.Goda, Y.Gouda, H.Hanayama,
Y.Hashiba, O.Hashimoto, K.Hayashida, Y.Hiratsuka, S.Honda, M.Imai, K.Inoue,
M.Ishibashi, I.lwata, H.lzumiura, et al., OISTER optical and Near-Infrared monitoring
observations of a peculiar radio-loud active galactic nuclei SDSS J1100.07+442144.3, Publ.
Astron. Soc. Japan, Vol, 69, 82 (20p.), 2017, , doi:10.1093/pasj/psx075

(6) O.Hashimoto, H.L.Malasan, Y.Kozai, Gunma Astronomical Observatory and its
international activities, Proc. International Conference on Technology and Social Science
2017, ,
http://www.e-jikei.org/Conf/ICTSS2017/proceedings/materials/proc_files/Keynote
paper_ICTSS2017_[Hashimoto]/ICTSS2017_hashimoto.pdf

(7) T.Endo, H.Ono, M.Hosokawa, T.Ando, T. Takamizawa, O.Hashimoto Spectroscopic
characterization of GEO satellites with Gunma LOW resolution Spectrograph, Proc.
Advanced Maui Optical and Space Surveillance Technologies Conference (AMOS), p.865,
(11p.), 2017, , https://amostech.com/TechnicalPapers/2017/Poster/Endo.pdf

(8) O.Hashimoto, H.L.Malasan, Y.Kozai, Gunma Astronomical Observatory and its
international activities with south-east Asian countries, J. Tech. Soc. Sci., Vol.2, No.1,
pp.1-10, 2018, ,
http://jtss.e-jikei.org/issue/archives/vol02_no01/1-A044/Camera-ready-JTSS_A044.pdf

(9) Y.Takeda, O.Hashimoto, S.Honda, Spectroscopic determination of Capella's
photospheric abundances: possible influence of stellar activity, Astrophys. J., Vol.862, 57



(19p.), 2018, , d0i:10.3847/1538-4357/aacc6e

(10) M.Kimura, T.Kato, H. Maehara, R.Ishioka, B.Monard, K.Nakajima, G.Stone,
E.P.Pavlenko, O.1.Antonyuk, N.V.Pit, A.A.Sosnovskij, N.Katysheva, M.Richmond, R.Michel,
K.Matsumoto, N.Kojiguchi, Y.Sugiura, S.Tei, K.Yamamura, L.M.Cook, R.Sabo, I.Miller,
W.Goff, S.Kiyota, S.Y.Shugarov, P.Golysheva, O.Bozuakova, S.M. Brincat, H.ltoh, T.Tordai,
C.Littlefield, R.D.Pickard, K.Tanabe, K.Kinugasa, S.Honda, H.Taguchi, O.Hashimoto,
D.Nogami, On the nature of long-period dwarf novae with rare and low-amplitude
outbursts, Publ. Astron. Soc. Japan, Vol.70, 78 (1-17), 2018, ,
d0i:10.1093/pasj/psy073

(11) O.Hashimoto, H.Taguchi, A spectroscopic eyepiece system for large telescopes at
public observatories, Proc. Communicating Astronomy with the Public 2018 in Fukuoka,
pp.56-57, 2018,

11
o : : 150cm ,
2016

@ , 2017

(3) O.Hashimoto, H.L.Malasan, Y.Kozai, Gunma Astronomical Observatory and its
international activities, International Conference on Technology and Social Science 2017

(4) O.Hashimoto, Spectroscopic eyepiece system for the study of astrophysics, Asian-Pacific
Regional IAU Meeting (APRIM) 2017

(5), O.Hashimoto, Effective understanding of astrophysics through direct experiences of
stellar spectra seen by large telescopes at public observatories, Astronomy museums,
visitor centers & public observatories workshop 2017

(6) T.Endo, H.Ono, M.Hosokawa, T.Ando, T. Takamizawa, O.Hashimoto, Spectroscopic
characterization of GEO satellites with Gunma LOW resolution Spectrograph, Advanced
Maui Optical and Space Surveillance Technologies Conference (AMOS), 2017

() ; , , : b
, 61 , 2017

C) A ,G : 2018
(9) O.Hashimoto, H.Taguchi, A spectroscopic eyepiece system for large telescopes at public
observatories, Communicating Astronomy with the Public 2018 in Fukuoka

(10) O.Hashimoto, H.L.Malasan, Research and education activities at Gunma Astronomical
Observatory, a public observatory with a large telescope, Seminar Nasional Fisika 2018
( National Conference of Physics 2018 ), Universitas Negeri Jakarata

(11) ©.Hashimoto, H.L.Malasan, Twenty years of the Gunma Astronomical Observatory -
experimental trials of how to use a 1.5-m telescope at a public observatory, The 10th

Southeast Asia Astronomy Network (SEAAN) 2018 Meeting, Lampung, Indonesia

0



