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17488 - Unraveling the mystery of therare 2175 A extinction bump in the SMC
Cycle: 31, Proposal Category: GO
(Availability Mode: SUPPORTED)

INVESTIGATORS

Name | nstitution

Petia YanchulovaMerica-Jones (Pl) (Contact) Space T elescope Science | nstitute

Dr. Karl D. Gordon (Col) (CoPl) Space Telescope Science | nstitute

Dr. Marjorie Decleir (Col) (ESA Member) (CoPl) Space Telescope Science I nstitute - ESA

Dr. Karin Marie Sandstrom (Col) (CoPl) University of California- San Diego

Dr. Dries Van De Putte (Col) (CSA Member) (CoPl) The University of Western Ontario

VISITS

Visit |Targetsused in Visit Configurationsused in Visit Orbits Used|Last Orbit Planner Run OP Current
with Visit?

01 (1) SMIDGE-S1 STIS/ICCD 1 10-Sep-2024 11:00:36.0 yes

STISFUV-MAMA
STISNUV-MAMA

02 |(2) SMIDGE-S2 STIS/CCD 1 10-Sep-2024 11:00:37.0 yes
STISFUV-MAMA
STISNUV-MAMA

03 |(3) SMIDGE-S3 STIS/CCD 1 10-Sep-2024 11:00:38.0 yes

STISFUV-MAMA
STISNUV-MAMA

04 |(4) SMIDGE-S4 STISICCD 2 10-Sep-2024 11:00:38.0 yes
(7) 2MASS-J00462720-7321013 STISFUV-MAMA

STISNUV-MAMA
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Visit |Targetsused in Visit Configurationsused in Visit Orbits Used|Last Orbit Planner Run OP Current
with Visit?
05 |(5) SMIDGE-S5 STIS/ICCD 2 10-Sep-2024 11:00:39.0 yes

STISIFUV-MAMA
STISNUV-MAMA
06 |(6) SMIDGE-S6 STISCCD 2 10-Sep-2024 11:00:39.0 yes

STISFUV-MAMA
STISNUV-MAMA

9 Tota Orbits Used

ABSTRACT

Understanding the properties of dust extinction is fundamental to answer questions ranging from how dust grains form to what drives galaxy
evolution. The dust extinction curve at ultraviolet (UV) wavelengths is known to vary widely in the Local Group and beyond, but the reason is till
not fully understood. It is an open question how, and physical conditions of the interstellar medium (ISM) may affect extinction curve features such
asthefar-UV rise and the properties of the 2175A bump. The Small Magellanic Cloud (SMC) is key to studying such variations since it is our best
nearby analog to low-metallicity and high-redshift observations, there are plenty of observations of its ISM, and spatially-resolved individual stars
and dust/gas complexes enable analyzing correl ations between environment and dust extinction properties. The limited number of high-quality SMC
UV extinction curve measurements needs to be supplemented with new targeted measurements of sightlinesin avariety of ISM physical conditions.
We propose to measure UV extinction curves and the HI column densities of a carefully selected sample of 6 reddened, hot stars to evaluate the
dependence on environment of the 2175A bump and the FUV rise. These stars have a high probability of a strong bump in their extinction curves
based on modeling their spectral energy distributions from an existing large photometric survey in the SMC Southwest Bar. Our proposed sample
will triple the UV extinction curve database of SMC sightlines with a strong bump from 3 to 9 improving the statistical significance of correlations of
bump properties with environment.

OBSERVING DESCRIPTION

HST STIS s the most suitable instrument for our proposed observations. We propose to obtain STIS low-resolution spectra with the 52x2 dlit and the
G140L grating (to measure the FUV extinction curve rise and obtain Ly-alphato measure the HI column density) and the G230L grating (to measure
the properties of the 2175 A feature). STIS will be able to perform the observations significantly faster than COS. Our targets have 17.62 <= F475W
<=19.47 mag and extinction in the V band of 0.91 <= AV <= 1.6. These correspond to V-band magnitudes from 17.54 to 19.43 mag. We require a
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S/N of ~ 10 at R = 10 since from previous STIS UV spectrawork we know these criteriawill allow us to measure the detailed properties of the bump
and the strength of the FUV rise.

Using the STIS exposure time calculator, we find that the faintest object will require a 2452s/2407s exposure in G230L/G140L respectively. Thisand
two other objects will require 2 orbits each when taking into consideration the instrument overheads. Our brightest object will require 2715/424sin
G230L/G140L respectively, which along with two other bright objecrs will require one orbit each.

In total, for the 6 targetsin our sample we request 9 HST orbits.



Proposal 17488 - s1 (01) - Unraveling the mystery of the rare 2175 A extinction bump in the SMC

Proposal 17488, s1 (01), completed Tue Sep 10 15:00:40 GMT 2024
5 Diagnostic Status: No Diagnostics
S | scientific Instruments: STISNUV-MAMA, STIS/ICCD, STISFUV-MAMA
Special Requirements: (none)
n |# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
g @ SMIDGE-S1 RA: 00 45 17.5392 (11.3230800d) V=17.62+/-0.02 Reference Frame: ICRS
R Dec: -73 23 44.05 (-73.39557d)
_'; Equinox: J2000
& |Comments:
iL Category=EXT-STAR
Description=[B0-B2 111-1]
# I(.s?%R ) Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
o |1 Acg (1) SMIDGE-S1 STIS/CCD, ACQ, F28X50LP MIRROR 27.8 Secs (27.8 Secs)
&) (STIS.ta.189 ——
5 4285) [==>] [1]
§ 2 Sél'_}ISS-NUYS (1) SMIDGE-S1 g)l(SZINUV-MAMA,ACCUM, G230L 221.9 Secs (807.9 Secs)
= g4211-)5|°- 2376 A [==>807.9 Secs] [1]
3 STISFUV (1) SMIDGE-S1 STISIFUV-MAMA, ACCUM, G140L 322.6 Secs (908.6 Secs)
gi;ll%qo.ls 52X2D1 1425 A [==>908.5999999999999 Secs | [1]
Orbit 1 Server Yersion: 20240604
Foirting Maneuwver
Exp. 2 [Acto-wavECAL)
o Foirting b aneuwver Unused Orbital visibilty = 0
g Exp. 2 [Auto-wavECAL) Decultation
g G5 AcqgExp. 1 E Exp. 2 E Exp. 2 Horme
5
© b 4 b 4
IR RRRHE | R RRE R | | |
N - -
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII
Q S00 1000 1500 2000 2500 2000 23500 4000 4500 S000 5300 E000 se¢




Proposal 17488 - s2 (02) - Unraveling the mystery of the rare 2175 A extinction bump in the SMC

Proposal 17488, s2 (02), completed Tue Sep 10 15:00:40 GMT 2024
5 Diagnostic Status: No Diagnostics
S | scientific Instruments: STISNUV-MAMA, STIS/ICCD, STISFUV-MAMA
Special Requirements: (none)
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
g, (%) SMIDGE-S2 RA: 00 45 10.1400 (11.2922500d) V=18.06+/-0.02 Reference Frame: ICRS
R Dec: -73 21 0.29 (-73.35008d)
_'; Equinox: J2000
& |Comments:
iL Category=EXT-STAR
Description=[B3-B5 V-1V]
# I(_abel )Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
ETC Run
ol Acg (2) SMIDGE-S2 STISICCD, ACQ, F28X50LP MIRROR 57 Secs (57 Secs)
o (STIS.ta.189 ==>
5 4286) [==>] [1]
§2 (STIS—NUV (2) SMIDGE-S2 STISINUV-MAMA, ACCUM, G230L 488 Secs (720 Secs)
STIS.sp.18 52X2 __
Lﬁ 94287) 2376 A [==>720.0 Secs] [1]
3 STISFUV  (2) SMIDGE-S2 STISFUV-MAMA, ACCUM, G140L 646 Secs (878 Secs)
. 52x2D1 1425 A [==>878.0 Secs] [1]
Orbit 1 Server Version: 20240604
Foirting M aneuwver
Ep. 2 [Agto-WarvECAL)
o Fointing Maneuwver Unused Orbital visibilty = 1
2 Exp. 2 [Auto-waECAL)Occultation
o
§ G5 AcqgExp. 1 E Exp. 2 E Exp. 2 Horme
(%))
2
@]
I HEEHEHRRHH FHHERRHRHRRRHH [ |
| |
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 S00 1000 1500 2000 2500 2000 as00 4000 4500 SO00 5500 E000 5e¢




Proposal 17488 - s3 (03) - Unraveling the mystery of the rare 2175 A extinction bump in the SMC

Proposal 17488, s3 (03), completed Tue Sep 10 15:00:40 GMT 2024
5 Diagnostic Status: No Diagnostics
S | scientific Instruments: STISNUV-MAMA, STIS/ICCD, STISFUV-MAMA
Special Requirements: (none)
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
2103 SMIDGE-S3 RA: 00 46 23.9256 (11.5996900d) V=17.96+/-0.02 Reference Frame: ICRS
R Dec: -73 16 38.24 (-73.27729d)
_'; Equinox: J2000
& |Comments:
iL Category=EXT-STAR
Description=[B3-B5 V-1V]
# Labe Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
o |1 Acg (3) SMIDGE-S3 STIS/CCD, ACQ, F28X50LP MIRROR 35 Secs (35 Secs)
o (STISta189 [==>]
5 4289) -= [1]
8 2 STISNUV (3) SMIDGE-S3 STISNUV-MAMA, ACCUM, G230L 660 Secs (736 Secs)
L% g%g%)sp.ls 52X2 2376 A [==>736.0 Secs] [1]
3 STISFUV  (3) SMIDGE-S3 STISIFUV-MAMA, ACCUM, G140L 874 Secs (950 Secs)
A 52x2D1 1425 A [==>950.0 Secs] [1]
Orbit 1 Server Yersion: 20240604
Foirting Maneuwer
Exp. 2 [Auto-wWasECAL)
o Foirting M aneuwver Unused Orbital visibilty = 1
2 Exp. 2 [Auto-wasECAL) Decultation
o
§ G5 AcqgExp. 1 E Exp. 2 E Exp. 2 Horme
(%))
E
(@]

a 00 1000 1500 2000 2500 2000

2500 <000

4500 000

5500 E000 sec




Proposal 17488 - s4 (04) - Unraveling the mystery of the rare 2175 A extinction bump in the SMC

Equinox: J2000
Comments: 2MASS J00462720-73210131 0046 27.203 -732101.40 RGB*_Candidate MIR|NIR|[RB?  B= 18.390 V=17.090 J=14.966 H=14.247 K=14.269
Category=EXT-STAR
Description=[K I11-1]

Proposal 17488, 4 (04), implementation Tue Sep 10 15:00:40 GMT 2024
5 Diagnostic Status: No Diagnostics
S | Scientific Instruments: STISNUV-MAMA, STIS/CCD, STISFFUV-MAMA

Special Requirements: (none)

# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous

4 SMIDGE-$4 RA: 00 46 26.7980 (11.6116583d) V=17.99+/-0.001 Reference Frame: ICRS

Dec: -73 20 20.45 (-73.33901d)

% Equinox: J2000
g, Comments: replaced original $4 which was located in the N13 nebula due to bright UV sources and extended emission nearby. The new target is brighter and is does not appear to have other bright nearby objects of
E Cc‘éﬁégp?'}; EXT-STAR
- Description=[ B0-B2 V-1V]
§<-’ @ 2MASS-J00462720- RA: 00 46 27.2030 (11.6133458d) V=17.090 Reference Frame: ICRS
iT 7321013 Dec: -73 21 1.40 (-73.35039d)

# Labe Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
n |1l Ac (7) 2MASS-J004627 STIS/CCD, ACQ, F28X50LP MIRROR 12 Secs (12 Secs)
o (STIS.ta193 20-7321013 [==>]
S 5718) - (1
8 2 STISNUV  (4) SMIDGE-$4 STISNUV-MAMA, ACCUM, G230L 244 Secs (2199 Secs)
Q (STIS.sp.19 52X 2 __
Lﬁ 35716) 2376 A [==>2199.0 Secs] [1]
3 STISFUV  (4) SMIDGE-$4 STISIFUV-MAMA, ACCUM, G140L 371 Secs (2736 Secs)
Erip19 52X2D1 1425 A [==>2736.0 Secs] 2]




Proposal 17488 - s4 (04) - Unraveling the mystery of the rare 2175 A extinction bump in the SMC

Orbit 1 Server version: 20240604
Exp. 1
Exp. 2 [Auto-wWasECAL] F airting M aneuwver
oirting Maneuwver Unused Orbital visibilty = 0
GS Acq [€3 Exp. 2 coulttation
b J h 4
I—E%J_“':':':':':':':':':':':':':':':':':':':':':':':':':':':' |
|
o I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1
5 0 S00 1000 1500 2000 2500 2000 2500 4000 4500 SO00 5500 E000 5e;
>
n
5 Orbit 2 Server Version: 20240604
o Occultation
GS Reacq |Inused Orbital wisibilty = 0
Exp. 3 [Auto-warvECAL) Exp. 2 [Auto-WarsvECAL]
E Exp. 2 Horne
h 4 ; l
b i iiririiisicecacacacacacacititocsracacacacacacatatatatacacans 1 | |
|
I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1
] S00 1000 1500 2000 2500 2000 3500 4000 4500 S000 S300 E000 se¢




Proposal 17488 - s5 (05) - Unraveling the mystery of the rare 2175 A extinction bump in the SMC

Proposal 17488, s5 (05), scheduling

Tue Sep 10 15:00:40 GMT 2024

35423)

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: STISNUV-MAMA, STIS/ICCD, STISFUV-MAMA
Special Requirements: (none)
# Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
% (5) SMIDGE-S5 RA: 00 46 6.4704 (11.5269600d) V=18.275+/-0.002 Reference Frame: ICRS
3 Dec: -73 17 28.98 (-73.29138d)
R Equinox: J2000
_'; Comments: Replaced SMIDGE-Sb with a star with similar parameters for the science proposed, and better observation parameters:
@ |J004606.4704-731728.978
X |Targetis9.4" away from a brighter object with \VV=17.7 mag. Iswithin or closeto 5" away from objects with V=19.7 mag and 19.1 mag, resepctively.
LL |log(T) = 4.14 dex; log(g) = 3.52 dex; Av= 1.15; Rv = 2.74; => E(B-V) =~ 0.38
Category=EXT-STAR
Description=[B3-B5 V-1V]
# Labe Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
(ETC Run)
o |l Acg (5) SMIDGE-S5 STIS/ICCD, ACQ, F28X50LP MIRROR 9 Secs (9 Secs)
o (STISta193 [==>]
5 5424) - (1
8 2 STISNUV (5) SMIDGE-S5 STISNUV-MAMA, ACCUM, G230L 1678 Secs (2239 Secs)
o (STIS.sp.19 52X2 __
o 35421) 2376 A [==>2239.0 Secs] [1]
3  STISFUV (5) SMIDGE-S5 STISIFUV-MAMA, ACCUM, G140L 2179 Secs (2708 Secs)
(STIS.5p.19 52X2D1 1495 A —=>2708.0 Secs | 2




Proposal 17488 - s5 (05) - Unraveling the mystery of the rare 2175 A extinction bump in the SMC
Server Version: 20240604

Orbit 1
Exp. 1
Foirting M aneuwver
xp. 2 [Auto-WarvECAL) Unused Orbital visibilty = 0

GS Acq €3 Exp. 2 coulttation

l’ h 4 h 4

I—ﬁ'ﬁ'ﬂ_ﬂ.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.w‘ |

N -

o I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1
5 0 S00 1000 1500 2000 2500 2000 2500 4000 4500 SO00 5500 E000 5e;
>
n
5 Orbit 2 Server Version: 20240604
o GS Reacq Occultation

|Inused Orbital wisibilty = 0
Exp. 2 [Auto-WarsvECAL]

Exp. 2 [Auto-wWAVECAL)

F oirting M aneuwer

E Exp. 2 Horne
f --------------------------------- ¥ I_Ill | |
N .
I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1
1] s00 1000 1500 2000 2500 2000 500 000 4500 S000 5500 E000 s
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Proposal 17488 - s6 (06) - Unraveling the mystery of the rare 2175 A extinction bump in the SMC

Proposal 17488, s6 (06), scheduling Tue Sep 10 15:00:40 GMT 2024

5 Diagnostic Status: No Diagnostics
S | scientific Instruments: STISNUV-MAMA, STIS/ICCD, STISFUV-MAMA
Special Requirements: (none)
% # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
g, (6) SMIDGE-S6 RA: 00 45 19.8960 (11.3329000d) V=18.35+/-0.002 Reference Frame: ICRS
R Dec: -73 22 13.80 (-73.37050d)
_'; Equinox: J2000
& |Comments:
iL Category=EXT-STAR
Description=[B0-B2 V-1V]
# I(_Ea$8 Run) Target Config,ModeAperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
o |1 Acg (6) SMIDGE-S6 STIS/CCD, ACQ, F28X50LP MIRROR 59 Secs (59 Secs)
&) (STIS.ta.189 ——
5 4398) [==>] [1]
8 2 STISNUV (6) SMIDGE-S6 STIS/NUV-MAMA, ACCUM, G230L 1069 Secs (2039 Secs)
L% gi'g:)%sp.w 52X2 2376 A [==>2039.0 Secs] [1]
3 STISFUV  (6) SMIDGE-S6 STISIFUV-MAMA, ACCUM, G140L 1190 Secs (2708 Secs)
%%‘fp-ls 52x2p1 1425 A ==>2708.0 Secs | 2
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Proposal 17488 - s6 (06) - Unraveling the mystery of the rare 2175 A extinction bump in the SMC
Server Version: 20240604

Orbit 1
Exp. 2 [Auto-waANECAL)
airting Maneuwver Urused Orbital visibilty = 0
GS AcqExp. 1 €3 Exp. 2 coultation
\lf-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-: |
N -
I 11 1 1 I L1 1 1 I 11 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I 1 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I | |
o ] S00 1000 1500 2000 2500 2000 3500 4000 4500 S000 S300 E000 se¢
>
3]
=
2 Orbit 2 Server Version: 20240604
g G5 Reacq Unused Orbital wisibilty = 0
Exp. 3 [Auto-wWarvECAL) 0 coulbation
Foirting Maneuwver Exp. 3 [Auto-WarsvECAL]
E Exp. 2 Hoaorme
f IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ¥ I_Iil | |
N |
I 11 1 1 I L1 1 1 I 11 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I 1 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I L1 1 1 I | |
] S00 1000 1500 2000 2500 2000 23500 4000 4500 S000 S300 E000 se
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