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Available data for calibration

Source

a%‘] ae
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Procedure of Data Analysis
Raw data
Time Series Data

» Periodic time interval sampling with
position data of moving mirror

Glitch
« Sigma clipping
» Bad data interpolation
* Without transient correction

Interferograms

DFT
 Range : SED +/-0.42cm, Full -2.7cm

* Apodization : non or hanning
* Phase correction : linear

cf: Long term time variation ~ 10%

Raw Spectrum



Procedure of Data Analysis
by
%

- Raw Spectrum

calibration

» SCF : spectral correction factor

» Flat correction : spectral correction factor
» Conv2 absolute flux

» Defringe

Final Spectrum
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SCF

Definition "%‘

Objeci specira = (raw spectra) * SCF
SCF =4

A normalized SCF) * flat * absolute_factor

d_‘Used data (ISO/LWS)

Carina_{SW/LW},
GC_{SWI/LW},
ISMGN_M82_{SW/LW},
M17_{SW/LW},

M20 {SW/LW},

M82_ {SW/LW}.
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Derive normalized SCF

ISO/AKARI after normalizing with thgdnteggation of 85-140cm-1 and 65-85cm-1
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We use the common normalized SCF for all the pixels of SWand [@]
different normalized SCF for each pixel of LW.

A






Correlation of normalized SCF between AKARI
and 1SO

. /Descriptign:

e integration over 65-85cm-1 of ISO/AKARI (i.e. normalization

for used above) vs. that of ISO spectra. This shows the

dependence of the in-band flux against the source brightness.
black = forward scan,

s red = reverse scan
ecBnd panel

. ratio of reverse scan / forward scan of the first panel.

- >

Remarks:
» Overall good correlation ...!?

« Number of marks represent target number of multi pointings both
AKARI and ISO.
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Flat ;

I (internal calibration source in orbit) * I (aperture lid before launch)

I (internal calibration source before launch)

where I() means the integration of the spectrum
over effective wavenumber range

SW flat ; LW flat )

—;
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Absolute flux conversion factor

%
N
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-

(planet model)

(raw spectra * normalized SCF * flat)
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;wf

Comparison between Neptune p3 and p4
(cf_akari_iso_spectrum)

51;’} AKARI spectra using the absolute flux conversion factor
leptune_p3 or p4
, blue = ISO/LWS spectra
y GC(green), M17(green) and M20(blue) spectra are plotted.
C I‘kS\Z )

1ese figures indicate that the absolute flux conversion factor from
Neptune_ p4 is better than that from Neptune p3.

[



chS o
» SW_Neptune_p3 = - o sianancii B
' e 0 1 10} 610"
axwy' axrp i axig”
" PR - P
[ - 2 1 0 " " & " [} " " & 1
) % 10 120 % 2 100 M0 120 1% 20 WO M0 120 1M 140
oy L LA T 2«0 B0 v T v Bel0 Y - T
Sx Sxsp [ 23] a3 [l 3 Gx10™"
e ano™ Jllo’.r* "IG"L arig™
. - — L.
" phtyer— :v-g...__ —— -— - :
0o ~ P A 1 hw"'Ei ! : . f avig ™
. A PP LR PO 4 oo :A'm J 5o :
LY 9 100 1 X 1R W 0 0 e X N W %0 W0 0 1R 'R 0 No 1e 10 W W
2 ¥ ehts - (- ehi7 . en13
L LR v v a0 LAl y v L[ v - v
[T L2 g 8 [0l 3 10" ee10°"
P PR S PR 3 4o ™ 410 1
" kh‘s—-y\ - -
200 E FOR O 0 ' . g
RAsA a4 FAAAA N FAARA L oL
e e & " e 0 r 3§ A 4 1
20 ° 1o 120 0 9 120 NG 120 %0 %0 WO 110 130 X0 1@

IS W Y T



chd ch4 P chd . b
' SW_Neptune p4 — = sy st g
ot 1 g 1 0 1 b0k : [ L
axwr' axip e a1 g
., V- —= |
axwr' o oo™ o g™
-
o - " " 1 A o 0 " A & 2 0 n "
92 100 10 N0 150 140 90 100 190 120 130 0 20 100 M0 120 1% WO 0 100 NC 120 N W 20 O M0 120 130 10
o ch? >, chi o chg o chi0 2 chi12
A=y T - T T e T T T 20 T ¥ T 0" T T v T Bs10 T T T
Sxrp" 1 Gxso™ L0} G0~} Ge10™™
At 1 PR 40} 4n10"" axio™™
2, “
00 1 Fa0 1 0™ ae1g"
-
[ W ) revveveom mvevrrre bt vevvrreees 0 — : 0 t— ™
9 100 10 e 1R W0 90100 NIE 12 1N WO 0 10 N0 120 0 W %0 MO 110 120 YW 1e l
A enl3 . chis - eh!% 5 ch16 2 er17
Ay v U 4 oy v v U 0 U T v a0 y U 4 B0 v 4 Y .
[T S 1 o 0 10" 1 ss 10" |

s - anrg 40 4ng ™ a0
—h
PrT at - P 200" 0" POl
7 ”~

e L " L A O 2 " " " 0 " L 2 " 0 4 " 2 3

100 1 N0 10 40 9 100 10 0 1N W W W0 M 12X 12D 20 120 e 12 W W % Mo 120 10 X 18




chS chb
REl Y Y 1.0 T T 1«10 %
B
s ' LR [ 3 L
? I &
" A"
=107 Y 0 : [
axi0f I g 1 axio™
[ ]
A Py S
P/l.w.,.v._ - s ,.,»— -~ W ']
FERl P 3 P L
o A A 0 A 1 0 A X
© n ) % 0 n -5 2% 0 n [
chit _ chi2 chi1S
‘-vu" o Y 1=10 T l-"r- - T
Bt meig™ Re10™™
um"\ [ 0] Gx10™"
PRl a0 1 anio"
L e — . G
a0 0% 1 avig "
° 1 ] 2 i o
© " L) ” “0 w0 LY » ©w
eh20
RS [ i Mt AA 4 v T 110"
/
Be10""F 1 L L
h
a0 1 se10° "
2 1A
t INARZ27vT A 2
L A0y 4 [ i
0 0N 1 PO
o A ol 0 A A 0 A A
L] L] m ) 0 ] [ 0 w0 ° [

F AW AT



« LW_Neptune_p4 — wo i e R

oo™ 400 40" anig™
\ /
~ -
PUL g 0 1 a0 1 0"
o X A ° o 0 h 0
L » =0 0 L » = 2 [ ] n =0 ” L n - »? &0 n = ”0
" _ chl chiD chi1 ch12
[T g Y g0 r T es 1o T T
anrat amrgt 4007 % 1 4nig ™
\
e )\ “.-.
-~ :“" -~ ?l 9
2007 4 FER O & g A Vg o™
¢ " M ° 0 N o 7 < 2 N
L » ~n w L L n L » w ~ L w0
- chlé v chl5 chlé 2 eht7 " eh19
L Ui L baaddatAdl 00 yos YVEYvIveY s v L idetubdb b atd s Y TYveTveTYY
I; ool
\ VIV gy
AR (‘_,\hw"‘l\\-sf
’\-\ \ ' ',f
s 4 axro ) : g g ’ AT \U v
| \ / < A\
/! gy \ ',-_,-’;‘l
| \ V7, v
" " ~ A "~ -,
.g1¢=-=¢! ° . . 0 o . \
o » 0 %0 () 0 w0 [ 0 0 ] [ %) %0

F AW A"



1S ,_!_WS or planet model data
v = M17 and GC,
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Uncertainty-of absolute flux conversion factor

‘We estimate the uncertainty of absolute flux conversion factor
- as 35% and 25% for SW and LW, respectively.
(dashed line / solid line)
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Defringe

Procedure:

 Masksaround lines

« Smooth full-resolution spectrum in the range of FSR

,.:- continuum spectrum which derived by SED mode)
“IVMake template (masked spectrum - smoothed spectrum)
\ Average template spectrum every channel & go/back
{ﬁflttmg with Airy function locally (on line)

Description:

e The smoothed spectrum is same profile to low resolution
spectrum (SED mode).

* These figures show the fit with Airy function with free
parameters of free spectral range and reflectivity.

black = fringe template using GC spectra
red = fitted Airy function



red = full-resolution spectra smoothed on spectrum base.
black = spectra from interferogram of SED

(oneside of SED range [-0.42, 0] )
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Fringe fit around [Oll]88um with 'hanning' apodization
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Fringe fit around [Olll]88um without apodization
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Fringe fit around [NIl]122um with 'hanning' apodization
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fringe fit around [NII]122um without apodization
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efringe process.

o lines in each color represent forward and reverse scan.
ree color shows different wavenumber covering the line
ter of almost all the data.
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AKARI line flux vs. ISO line flux in GC.
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"transient correction factor” from GC data
with the same procedure as Jean-Paul-san did
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[CH] line / continuum of GC_pt [CII] line / continuum of GC_p2
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Upper panel of each pointed
observation shows line/continuum
and lower panel shows
line/continuum multiplied by
transient correction factor.

There are still deviations between
LWS and FIS-FTS with the factor of
2-3.



line flux @GC and other regions

[ X Afterapplying the relative and absolute calibration, we fit lines.

¥ ﬂqur\[Cll] we use spectra without apodization, without fringe
\emoval We fit the line with sinc function.

X for'[NII], we use spectra without apodization, with fringe
“removal. We fit the line with sinc function.

X Fo,r.\ [Olll], we use spectra with apodization of hanning, with
fringe removal. We fit the line with Gaussian.

X Errorbars represent the deviation of forward and reverse scan.
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_Appendix

\parison FTS and All sky survey

ription:
-at 90um (SW) and 140um (LW) by
'S vs. FIS All Sky Survey (WIDE-S and WIDE-L).

e color correction is not taken into account for all sky
vey data.
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can see that input power has the range from 1 to 2 order.

ol R
T e i

& Ng



12

10

M&2

OT_eto_Carinae

Ceres

Uronus

Neptune

M20

GC

M17

ISMGN_G291.61-0.528

G333.6_0.2

G3.27.0.10

TFAWENYT 02 WL TR



| —-_d—-

1

| | I B A B

- 4t + H++H
R W+ + + 4+ 4 L
R +H + + +4+ o+ A
- 4 + +H ok
- + 4+ +
- + + i+ + HH + .
- + o+ ++ F + -
- + -+ +4+ + + + -
- + 4+ + + 4
R + 4+ H+ + 44 4
- + +HH- -+ oo+ -
- 4 ++ + + 4 -
- W+ H B4l 4 + A
— ++H o+ + + W+ A+ —
- + +H+ + + +4+ 4+ + b4 + -
- + 4+ + + + ST 2 -
- + + +o4 o+ -
- H o+ + + b+ .
- e S S + + -
- + HH+ + + +4+ ++ + + o+ -
- + HH ++ + # o+ o+ -
- +  H o+ + + H o+ A
- + HAH++ +F++ + = -
— + R L ST = = o -
- + HHH + H o+ H+ -
- + -+ F+ 4
- H+ + + +iH + + -
N ++ H o+ A+ A
- + +4+ ++ ++ H#14 + -
- +H+ F F4+ e+ .
- H ++ + + ++ o4 -
- H++ + S+ b -
- R+ 4 -
- + H+tt 14+ + o+ A
’ + W4+ o+ HH 4+ :
- +  HH o+ +  H+ + o+ -
- + 4+ W+ + + +-
R -+ + 4+ + -
- H +H H+ b4 .
- HHE + Ho A+ -
| | 1 | 1 P B | 1 | | | | |

0 —
g 8 B S
- o (] (=]

EE ]

40

30

20

10



