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BACKGROUND




Measuring Metallicity in Optical

Hy 1011174363
forbidden transition

. [0 111] 4563, 4959, 5007

, dominant in
optical spectra
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The Abundance Oxygen Abundance

Discrepancy o offset = 028

 Potential systematic uncertainty of O/H ~

12+logﬁO/H) — RL
Recombination Lines

Credit: R. Sanders




offset = —0.23
scatter = 0.08

Temperature Fluctuation

* Optical CELs are to Te
12+log(O/H) — RL
 Line intensity skewed toward high Te Optical CEL
phase. Emissivity
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O/H from RL lines -> Unbiased
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— t? = variance / mean/2 ~ 0.01 -- 0.1
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Temperature Fluctuation

Optical CEL
FIR CEL

+ FIR CELs (52 um, 88 um) 1o Te _ sy f

* The O/H measured from FIR lines should be
close to R1L.

—— [OIIl] 5007
[OllI] 4959
—— [OlIl] 4363
= [OIlll] 52um
—— [Olll] 88um RL.
..-- OIl 4650
it [

A
£
o
by
%]
o
1
T
>
H—
>
[%2]
.
<
Wi

6000 8000 10000 12000 14000 16000 18000 20000
Te (K)




OBSERVATION




Target Selection

HII regions VS44 NGC5461 NGC2365
« Relatively (FIFI-LS, KCWI FoV)

* Wide range of O/H metallicity

NGC 3125 NGC 5408 NGC 595 NGC 604 NGC 6822
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SOFIA FIFI-LS Cycles 8+9

« Well detected [OI11] 52 um

NGC 2363 NGC 5461 NGC 5461 - [O llI]] 52 um

[O 1] 52um Flux = 2.01x10-12
z = 0.00087 !
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NGC2565

(@) KCWI[O 111] A4363

(d) [0 111] AA4363 /i Flux =
i (1.537 = 0.003)
x10713

Keck KCWI 1FU

« Spectra coverage: 5500A — 5500A
« R~2000, FoV ~16” x 20”

« Short snapshots (<15s) NGC3125 NGC6822
[Ol11] 4563, 4959, 5007 for CEL (a) KCWI [O 111] A4959 (a) KCWI [O 111] 4363
metallicity

Balmer series: HE, Hy, Hé... for
extinction correction

—-400 -200 0 200 400
\/alaritv (lemic)

« Long exposures (=2 hours, pending)
OII RLs




Roadmap

as a function of ne from FIR




An example: NGC 2305

Keck KCWI SOFIA FIFI-L.S Herschel PACS
(@) KCWI [O 1111 AA4363 (c) FIFI-LS [O 1ll] 52 um (c) PACS [O 1ll] 88 um




PSEF Matching

KCWI -= FIFI-L.S KCWI -= Herschel PACS

(b) KCWI [O 11I] Convolved (c) FIFI-LS [O IIl] 52 um
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NGC 2363

R@SU]tS KCWI + 52 um

KCWI + 52 um + 88 um

* NGC 2565 807 [CIN]
with temperature =
Sluctuation )
(@)
O
T
~
 Cavealts:

« Herschel PACS flux for unchopped
data, significant correction required.

 Dust extinction




Extinction

NGC 2363 - No extinction

KCWI + 52 um
KCWI + 52 um + 88 um

NGC 2363

KCWI + 52 um
KCWI + 52 um + 88 um

[CI 1]

No extinction

From CEL




NGC 3125
KCWI + 52 um

Results

 Not all objects have O/H consistent with
CEL.

102
ne (cm=3)

NGC 6822

 But

KCWI + 52 um
KCWI + 52 um + 88 um

[CI ]

From CEL




. 2 o
If not t=, then what? +ne or O/H distribution

Other pure Te modifications

e.g., k distribution

----- k=2
—— Maxwell core F 1(‘1d1ng+2020
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15 min KCWI

Future

NGC604 " O 11A4650 RL multiplet

Hy count map

* Pending SOFIA cycle 10 proposals:
[OI11]88um — double ,
Jlux
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* Pending KCOWI observations:

Deep map of recombination lines
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rest wavelength (A)




Summary

 Preliminary [OI11] 52 um flux from FIFI-LS provide evidence with
temperature fluctuation paradigm, suggesting

* Future FIFI-LS [OIIT| 88 um and KCWI observations will improve the sample




Backup

[O1ll] 4363 / Hgamma H gamma / H beta
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All extinction systematics

Fiducial

Fiducial w/o Wabs
Fiducial w/o dust
3 Line Ratios

3 LR & Wabs =0
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