The JWST view of the ISM in | Zw 18 : Warm H, and Warm Dust (2025, ApJ, 993, 84)
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Search for PAHs: No Detection

=4 4
. . . -4 JWST-SE-1 ~ ] JWST-SE-2
I S H ) p r 65 ent ’n the S ta r - fOr m'ng r eg IOn S ? 1000 2000 3000 4000 5000 6000 7000 1000 2000 3000 4000 5000 6000 7000
Eu/k (K) Eu/k (K) . .
I P e = Unusual Emission Feature at 14:/m
. —— Best fit: Tiower=122.6, N=4.49, OPR=2.49 —— Best fit: Tywer=151.4, n=4.55, OPR=2.60
MIRI Imaging and Spectroscopy iy log(Meafcm™?) = 1911 | 0(Neacm2) = 18.79
E OPR = 3 =7 OPR = 3
2 10 —— Best fit: Tipwer=170.5, n=4.67 | 2 —— Best fit: Tiower=176.7, n=4.67 1 o
g . log(Nyoe/cm=2) = 18.70 g:' log(Nygr/cm=2) = 18.60
JWST spectroscopy revealed four 14.m continuum sources: VLA-NW-A associated 5 =7 08
. . . . . . . . o o - -
with an H Il region identified in the radio continuum, and three in the SE: JWST-SE-1, z = wo
= -2.0 — =3} o -
27 3- g EE' IE 0.6 B
- - o
-2.5 —al £
L 0.4 -
~30/ JWST-SE-3 SE 2 |
MIRI F1130W MIRI F1130W 1000 1500 2000 2500 3000 3500 4000 4500 1000 2000 3000 4000 5000 6000 7000 8000 9000 o T
MIRI F560W MIRI F560W Eulk (K) Eufk (K} 02 |
HST F606W  HSTF606W | ol | — . ~ T
>>°14'30" >>°14'30" —— Best fit: Tiower=197.6, n=4.91, OPR=3.20 | e ;::_: p——— | i -
log(Nior/cm=2) = 18.42 BE log(Neor/cm=2) = 18.29 0 v - ——-“‘;ws Capq
'—g_lr OPR = 3 - oPR=3 |l i | L ||T||||||
2 —— Best fit: Tiouer=186.0, n=4.83 | &7 _ —— Best fit: Tiower=160.4, n=4.68 . 8 9 10 20
a0 @ s DM = 3648 g7 oalNedem™ = 1857 0.8 e Mum) ———rr
a) 25" &) 25" = ol S oz i
: S 0.8 |- .
- = =2 ~0.6 |- -~
8 =3} 2 " - 0
) ) E E -2.5 o o B
20 20 E i E 0.6 _— E
-4 -3.0} “04 |- v 2
VLA-SE VLA-NW-A el ol 7
1000 2000 3000 4000 5000 6000 7000 1000 1500 2000 2500 3000 3500 4000 4500 : f 0.4 I
9h34m03.0° 02.5° 02.0° 01.5° 9"34mM03.0% 02.5° 02.0° 01.5° Eu/k (K) Eu/k (K) Tr:':: TG i ’f,ﬂf“_ T
RA RA . — 0.2 - et "
— fixed OPR=3 — adjustable OPR = 02 T,=110K/
= 5 T,=50K—
: : 0 ]
- JWST‘SE 3 1. Assume rOtatlonaI IeveIS are In Iocal LTE (except for OPR) IIIIIIIII | IIIIIIIII | 1 | | | 1 l l J]-WISTTSIEI:_I? I_ 0 i |l|| ||||JI| | | 1 1 | 1 1 1IilﬂrLI'JEI_|I~I|1l|l‘r|_1.£:§; I-
ool 2. Assume dN/dT < T7", T, < T < T,; freeparameters: Ty, Ty, n 6 910 Aum) O 8 910 Aum) O
: = = 3 3 c " | 3. OPR = ortho/para ratio: free parameter.
—— VLA-NW-A
— (CO2-1 . . e, 0 ° m m n .
) i } Nmfirs 6 regions with >5 transitions with S/N >3 Tentative Identification of 14/ m Feature: Al,O;
) 2 8 2 e : = tvpney| Result: 4/6 regions have OPR > 3
i OPR increases with decreasing N (H») —— T T
= 2 3 o d s ' ' iat 1 N o e e e —
: : : : : : (as expected for propagating photodissociation front) : I X am-AL,0, (CDEZ2) :
- - - = £ £ 0.8 \ B
' ' ' ' | ' ' ' —~ - (aerosil)_:
4.25¢ O Tupper =2000K %0'6 - ’ }
'_T'\ il . Tupper = 3500K 0.4 :— _ALO _:
3 400} Y¢ Mean : % N\ _(ISAS) -
(T' FRPUP RN FRPEPIFOE ‘h.'-‘-'r“r-“-“-“*’f# . 0,2 Z/;'/ N . J ]
E — /— = ‘-:“:':‘:_—;5- —_— T
© RURREONANL AL L L kot i - s N Sy
DN 1L T e L Y T e i S T | YR i by o 8 MMM
é offset + 2.25 ﬁ % 15 B ]
1 e e IR T AU | SO ot b 3.50¢ ! b - i
L m . - .
P T S o8 T TTEr T T T ol B 7]
A A A e} 4 1 e My S s :;#;T:;;;{J':,".;‘pi#%‘éfﬁr"'l*" T:}fsetm:;-irzv“g'.iaz.‘v‘:‘ﬁ.‘,‘#.-w v&';l‘:.e;':."«--rj‘.‘-:.‘.‘.."'-;-‘.‘r'-ﬁ‘--n-v‘ ERNR R RS O 3 2 5 ?—Ij 1 [ ]
}M I i MWMMWW’“ uwlu,wﬁt:*ﬂw i i J ] D o i :
; »}WW‘}'%% e L R oL NURPUR Y S J:\ - .
..................................................................................................... 300 o o e e 0.5 |- -
offset + 1.25 B :
KT APy n : =
1 v e i N :
offset + 1.00 2'75 i . | 0 i | l ; l | | l | | | | | | 1 | l | 1
...... rrereeHansorspobremmistyees p < diP 10 12 14 16 18 20 25
offset + 0.75 ~ .
. f oy A(um)
AL 2.507 ‘ . :
T T offet +0.50 T Fobs(A) = empirical opacity profile
I e | i . . . . . . . . Also shown: opacities for different Al,O3 specimens
!Hl 1 i | 18.0 18.2 18.4 18.6 18.8 19.0 19.2 19.4
A LM[I | ' YT A L T e ‘ 2
T — i Cieet + 000 | L0g10(Ntor/CM ™)
5 §) 7 8 9 10 12 14 16

Rest wavelength (um)



