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Introduction
Spectroscopy of aurora and airglow
» BEEBRIDDIEENME - HNDEE. TXILF—PYPEDEIE - NXZ
» A—0O7  FHEEHNSHAT DR FIXILF—ICWT 2 KRGS (FE100-300 km)
> KXUE | I PHE - KRURBNICEREI S NS EFBRRICKDFEE (FE 80-100 km)
> 1867F(ICAngstromDA —OZANRY ML DES
» DUFFH A48, (~800 nm) TOERHEINER

» 70-80FERICEE B RN (SWIR, 1.0-1.6 um) TDRAEBENH D H DD,
FNLE. ERNRDNZET —FY OEHIEITHON TULEL,

' 1N |
. | .
e ———

Normalized at 4708

I 1.00E+03 + 3/23/96 1:14, Big A
- . s r
: i 0.00e+02 + (@) % g Arc
z “ T Z _ — ’_:rz 1 2 8 O0E+02 4+ 6300 A |7 03/15 14:17, Thin Arc :
o8 3 8 =B g% 3 ° i § : Fig. Auroral tra in
| S 7.00E+02 3 . 0, Atmospheric (1.1 g. Auroral spectra in a
e : . 8446 A
| AURORAL SPECTRUM ~ 6.00E+02 + : : \ s : wavelength range from
LINES. BANDS 3 5.00E+02 + s A 7990 A : ; 4500 to QOOO/&
sl o @ 4.00E+02 t ji [Swenson et al., 1998]
CONTINUUM E 3,00E+02 L ‘ : | ‘ */
4000 A ‘.'J.»uon sé'}o:\ 5&00,\ = 2.00E+02 T+ : “FY- T ,
WAVELENGTH — 1 00E+02 + i ‘ ‘ " -' . . : l : '
https://www.physics.unlv.edu/~jeffery/astro/earth/atmosphere/ 0.00E+00 i -
noaa_aurora_line_spectrum.html 4500 5500 6500 7500 8500

2 Wavelength (A)
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NIPR
Introduction W .
NIRAS: Near InfraRed Aurora and airglow Spectrograph <hing  [iHR 320 (HORIBA, Jobin Yuon)

> 20005 L{fF © mitds (InGaAs) DMERER L & RXEEAITDF] _\ e N

_ R R . . - \’\if INGaAs 1-D
» JARES9DE A& & UTNIRASDEA (RIFFE~R—X) q: = array
N =1 \] | ' 5
$’|- - EI/J . . : O Gratings (up to 3)
r A—OF5ZRY MBSO T v 77— XL onorume
> 7|'— 7 é_’_ ﬁﬁ%@*ﬁﬁtbﬁg& . ﬁj\%ﬁ > \:\ Entrance Slit
> j(/)—f\’ﬁllj—, % : LY 7": . F'Eﬁ K %T 5]:?1)% = 9 QDG; + ~2.0 mm (Wavelength)

* ~15 mm (Space)

» Czerney-TurnerBi D tgs (HORIBA, iHR 320) &t&Hgs|C
INGaAs 1-D FPAZ BB\ e st

> Eﬁ'i/ﬁ\u ;gﬁﬁiﬂ}l % === __l= — |

. InGaAs FPA

» BIIEME R T —TY - F)LFD2# S - controler

— \ o = o — Nt A : o
> 1.5 umICHBIF B ARYT MUVEBZFOGER (28EID80%)
Syowa Station, Antarctic IRF, Sweden
Location 69.0°S, 39.6°E (Magnetic latitude: 66.9°5) 67.8°N, 20.4°E (Magnetic latitude: 65.2°N)
Period March 7-November 2, 2018 (austral winter) August 28, 2019-January 10, 2020
# of observations 235 nights (168 nights, a 600-lpmm grating for OH (3,1) band) 133 nights (127 nights, a 600-lpmm grat-

ing for OH (3,1) band)
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Introduction NIRAS Observation 2018 @ Syowa (Lat. -69.0°, Lon. 39.6°)
a. 1000 f——————
NIRAS ] s O0F 1 [20185=mzn
results > £ 600F :
y——aN V/ N _'C__.B - .
» OHAZIE 3-1 band DERHIHF] 5% 200 :
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——— P3P R(2) RO, Q) P P2 PU3) P4 IP,(S): T 155 :
30 F ne B R o e | L =t AN E 8z d
E Totalslc\tle[gart;or; ]1ir;1e [mink 802.5 | | | [ | | I | E g CICJ E 10 :_ —: ( )
'g - Ent. mm]: 0. I I I I - 8= = - .
£ o [ Grating llpmml: 600 | | |P1(2) | - T = SE 3 P1(2)
o - Blaze wavelngth [nm: 150D L | ! P (4)| - @) - .
=, - Wavelength @ central pixel [nm]: 1504.651 | | | | 1 | ] Ot N
2 f | | | o I 240 =
§ 10F ' | | - c‘_é‘“i 200f- 1 msis
= | . o = u .
- ' | | R | 2 T S 200F ) -
oFE LSS AV WYY | LU L) |43 5 S X 3 Mgl 3nights
[~ | | | | | | | | | | 3 = 180 —
. Y I NI N I N I R R - (:54% 160§ \_:1-night
1440 1460 1480 1500 1520 1540 1560 = . . . . .
Wavelength [nm] Month Mar Apr May Jun Jul Aug Sep Oct Nov
a 2018-05-29 2018
o — 0L 7] &b N /= \]v/ . . .
» A—OZ AR ML OEEEDEEES A & OHKRRIE E DEE (Nishiyama et al., 2021)
Ntips o g 101186140623, 021 013600~ © Earth, Planets and Space + +
9 h " b ok
30 S——— — | T :
E BEA—ATARY M L B
é 20 oo | | Pi(2) P1(3) P1(4) | = Red: aurora (3 min)
Temporal evolutions of NI Meinel (1,2) band @& = 15 | ! )/ | T
. 2 2 10 A | |3 Black: airglow
near 1.5. wm associated with aurora breakup 2 . I MA |
and their effects on mesopause temperature IS LY PNl b0 Nishiyama et al., 2021
- . : -5E__ RN 1 PAPPAIIPH) 13
estimations from OH Meinel (3,1) band o - - - o0

Takanori Nishiyama'? ®, Makoto Taguchi®, Hidehiko Suzuki*, Peter Dalin®, Yasunobu Ogawa'*°,
Urban Brandstrém?® and Takeshi Sakanoi”

Wavelength [nm]
ad 2018-05-06
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About Data
Data information

NIPR
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— . — NV o : o OEE e
» NET—% 1.5 ummDKRKIHEARYT ML, version 5.1 P ~%0F Geomagnetc fld RIZ7O9 1 R
—150 H
- ERE (BRF 1507T) .
. L\ JAN Eg 20 '
> Level-2 1 OH 3-1 band P+(2), P1(3), P1(4) s2E. 37ME = 19 Iy
) & — -

' mE (727 F) pax : ;
» Level-3 - '::'FEEJ%AEJX J 7 k « 1573 IE - 25E E
_E > . :'; :VM\\'\. /\fu/xfw’“/'\xf"'\J —g
> T 9 }:I:é ﬂ al etC D F S\Eg 10 E- N y ' “'}I:" '. Mﬁ"\/- U ur/f" N 'ﬁ"' L W /\ \\\v\ N CHe
IR S SE Py(2), P4(4), and line intensities it s ./LA\Eﬁ 2 P1(2)
= . = oE _ =
r = 17 71 )&= KT 8 kB, 3 kB - - ;
geg <4 = 30—min
. g% 2208 & & oF nega®Bon B Be o F o e T, Ptk ¢ pu O = smooth
» DOI © 10.1/592/002.2021030390 255 200
- & 180 %i Z min
. . . ) Q-+ 128 OH rotational temp.: AT 3 min =
» Landing Page : https://scidbase.nipr.ac.jp/modules/ 260F ‘ =
E i H 60—min
: : S2 220 e o M,@%MJ&% N 3 smooth
— — = — > ¢ S $
metadata/index.php?content id=320&ml_lang=en S E< 200 ¥ v%s R P e
o = £ 180F B 15-mi
1 ? %-8 160 F OH rotational temp.: AT 15 min ./ZA\Eﬁ — avg i
Sience Field 140 E . _ . 3
Space and Upper Atmospheric Sciences => Observations by the Japanese Antarctic Research Expedition 1.2 = 3
Project => Space and Upper Atmospheric Sciences g ég ; E
) ' E_ = L FaA
| | \Vlew GCMD Formatted XI_VILI' §§ gi E_ Data quality flags (0:good, 1:bad) y \Flﬁ _E F11|:Ii’rl:Iw
Overview o 025 o ERCITE
Title Near InfraRed Aurora and airglow Spectrograph (NIRAS) @ Syowa — _8:8 = ‘ ‘ . ‘ g 100.0%
Sub-Title Aurora and airglow spectroscopic observations hhmm 1800 2000 0000 0400
Aurora and airglow spectral data in netCDF 2018 May 29 hay S0

- Level-2, P1(2), P1(4), and P1(3) line intensities in OH (3,1) band
- Level-3, OH rotational temperature
More detail of the contents can be found in netCDF data as attributes

Data Summary


https://doi.org/10.17592/002.2021030390
http://scidbase.nipr.ac.jp/modules/metadata/index.php?content_id=390&ml_lang=en
http://scidbase.nipr.ac.jp/modules/metadata/index.php?content_id=390&ml_lang=en
http://scidbase.nipr.ac.jp/modules/metadata/index.php?content_id=390&ml_lang=en
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About Data
Data header

\(base) nishiyama@Takanoris-MacBook-Pro @5 % ncdump -h NIRAS_OH_3-1_syo_ 20180528 _v5.1.n¢
netcdf NIRAS_OH_3-1_syo_20180529_v5.1 {

dimensions: . y——IBN V; A/ 34 55
time = 321 ; I—evel‘z - ﬁmﬁ%fﬂaiﬁ
variables: .
double time(time) ; /(base) nishiyama®Takanoris-MacBook-Pro @5 % ncdump -h NIRAS_OH_rot_temp_syo_20180529_v5.1.nc
time:units = "Seconds since 1970-01-01/00:00:00" ; netcdf NIRAS_OH_rot_temp_syo_20180529_v5.1 {
time:long_name = "Time of measurement™ ; dimensions: _ —
float pl2(time) ; time = 64 ; Leve|—3 . H FEﬁ = 7]:?1)5
pl2:units = "kR, kilo-Rayleigh" ; variables:
pl2:long_name = "OH (3,1) P1(2) line intensity" ; double time(time) ;
float pl4(time) ; time:units = "Seconds since 1970-01-01/00:00:00" ;
pl4:units = "kR, kilo-Rayleigh" ; time:long_name = "Time of measurement” ;
pl4:long_name = "OH (3,1) P1(4) line intensity" ; float temperature(time) ;
float pl3(time) ; temperature:units = "K, Kelvin" ;
pl3:units = "kR, kilo-Rayleigh" ; temperature:long_name = "15-min averaged OH rotational temperature® ;
pl3:long_name = "OH (3,1) P1(3) line intensity" ; float temperature\ error(time) ;
temperature\ error:units = "K, Kelvin" ;
// global attributes: temperature\ error:long_name = "Measurement error of OH rotational temperature"” ;
:project = "NIRAS, Near InfraRed Aurora and airglow Spectrogr short flag(time) ;
:title = "OH (3,1) band P1(2), P1(4), and P1(3) line intensit flag:long_name = "Data flag; @:trustworthy, 1l:do not use" ;
:processing_level = "Level 2, calibrated intentensity"” ;
:institution = "National Institute of Polar Research, Japan" // global attributes:
:location = "Syowa Station, Antarctica" ; :project = "NIRAS, Near InfraRed Aurora and airglow Spectrograph" ;
:longitude = "39.6 E" ; :title = "OH rotaional temperature estimated by using OH (3,1) band P1(2) and P1(4) line intensities"” ;
:latitude = "69.8 S" ; rdiscription = "15-min temperature by error-weighted averaging for 5 data points" ;
:creator_name = "Takanori Nishiyama" ; :processing_level = "Level 3, calculated from Level 2 OH 1line intensity data" ;
:creator_email = "nishiyama.takanori@nipr.ac.jp" ; :institution = "National Institute of Polar Research, Japan” ;
:license = "Public" ; :location = "Syowa Station, Antarctica” ;
:comment = "Please contact the data provider for information :longitude = "39.6 E" ;
rversion = "v5.1" ; :latitude = "69.0 S" ;
thistory = "Wed Mar 10 05:54:43 2021" ; :creator_name = "Takanori Nishiyama" ;
:creator_email = "nishiyama.takanori@nipr.ac.jp" ;
:1license = "Public" ;

:comment = "Please contact the data provider for information on how to properly use the data." ;
:version = "v5.1" ;
:history = "Wed Mar 10 05:54:43 2021" ;
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About Data
Publication status

» Numerical data -
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data.md
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» Quick look plot :
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Available data Hst

Quick ook
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Available data list

Date

2018051C

20180511

22180512

20180513

20180514

2018051z

2018051¢

22180517

20180518

2018051¢

201805zC

Quick Look

Summary plots

P1(2), P1(4), and P1(3) line intensities in OH 3-1
NIRAS_(OH_3-1
NIRAS CHl_3-1
NIRAS_CH_3~1
NIRAS CH_3-1
MIRAS OH_3-1
NIRAS CH_3-1
NIRAS_CH_3-1
NIRAS CH 3-1
NIRAS CH_3-1
NIRAS CH_3-1

NIRAS CH 3-1

20180570.nc
_2018B0571.n¢
_2018B0572.nc
20180573 .nc
_201805%4.nc
_20180575.nc
_201B805%6.nc
_201805°7.nc
_20180578.1nc
_201B0579.nC

20180520.1c

NIRAS_OH_~ot_temp_207 R0
NIRAS OF 7
NIRAS_OH_
NIRAS_OH_
NIRAS_OH_
NIRAS_OH_
NIRAS_OH_ro
NIRAS_OH_
NIRAS_OH_

NIRAS OH_

NIRAS OH

ot_temp_207B0S
ot_temp_2078
ot_temp_2078051
ot_temp_20780°%
ot_temp_20°8
t temp_20780
ul_temp_20°808517
ol_lemp 20780

ol_lemp 207808

'
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'
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NIPR

OH rotational temperature

S10.nr

11.nc

0s12.nc

13.nc

id.nc

0515.nc

Ei6.nc

1S

C18.1nc

19.nc

ol temp 20780520.nc
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Conclusion
And future works
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» Future work
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