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Extinction curve and features
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UV Bump: Carrier unknown, but likely carbonaceous
* Silicate 9.7 um: Caused by Si-O stretch

e Carbon 6.2/3.4 pm: Caused by C-C stretch (Aromatic/Olefinic), C-H stretch (Aliphatic)
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Extinction curve and features
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UV Bump: Carrier unknown, but likely carbonaceous

* Silicate 9.7 um: Caused by Si-O stretch

e Carbon 6.2/3.4 pm: Caused by C-C stretch (Aromatic/Olefinic), C-H stretch (Aliphatic)
* Diffuse Interstellar Bands



e Introduction

Diffuse Interstellar Bands (DIBs)

* Much broader than typical stellar lines

* Over 500 DIBs 1n optical and near-infrared

* Carriers remain a mystery for over 100 years

* Candidates: Fullerenes (e.g. C¢" ), Polycyclic Aromatic Hydrocarbons
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Diffuse Interstellar Bands (DIBs)

* Much broader than typical stellar lines

* Over 500 DIBs 1n optical and near-infrared

* Carriers remain a mystery for over 100 years

* Candidates: Fullerenegf(e.g. C¢" ), Polycyclic Aromatic Hydrocarbons

* Lab experiment 095
— Challenging (Isomers)

 Correlation with other features
— Weak IR carbon features

— Only observed in highly reddened sightlines e
— Severe extinction in the UV and optical

Mormalized Intensity
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Webb Investigation of Silicates, Carbons and Ices (Zeegers et al. 2025)
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Single Cloud sightlines

HST / STIS, VLT / Xshooter, JWST / NIRCam, MIRI
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First time to measure these features in the same sightlines!
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Norm. Flux + C

Spectral classification
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Norm. flux

DIB selection & measurement

DIB families: response to changing environment / relation to certain molecule
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Measuring different features

1. Diffuse interstellar bands 2. UV Bump (orude profile)
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4. Silicate (Skewed Gaussian)

3. Carbon (Multiple Gaussians)

f ] )
0.03 1 0.05 stellar line
m— total
0.02 4 0044 . aliphatic C-H
= = aromatic C-H
£ 0.011 0.03 g
. 0.02 v
~ 0.00 ©
_S 0.01 g
| —0.01 o
) 0.00 Q.
stellar line =
—0.02 1 —— total C=C —0.01
== = 6.19 carbon olefinic C=C
=0.03 1 6.25 carbon aromatic C=C —0.02
5 o i
“ —0.03 0.05
T 25 w3
3 0 L 3 " [
§ 0.0 HedmeeRt .. f b 3 0 »
5 -25 z
¥ T T T T T -
60 61 62 63 64 65 g . T T !

Wavelength (um) 28 30 32 34 36 7 8 9 10 11 12 1

3
Wavelength [um] Wavelength [um] Zeegers et al. 2025
Zeegers et al. 2025 &



* Introduction » Observation e Analysis e Results Future
Strength vs E(B — V)
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» Strengths scale with E(B — V) (Dust column)

— Normalize by E(B — V)
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DIBs vs Silicate
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No correlation — DIB carriers are not related to silicate dust
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DIBs vs Carbon (UV Bump + Infrared vibrational modes)

Pearson r = 0.709
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DIBs vs Carbon (UV Bump + Infrared vibrational modes)
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Correlation analysis

* No correlation between DIBs and Silicate
. Carbonaceous nature of DIBs
 Correlation between DIBs and Carbon
e (Constrain the structure of DIB carriers
* Negative correlation with C-H — Removal of H in UV radiation

* Indenpent of DIB family properties
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Slope: Carbon variation <= DIB variation
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Conclusion & Implications

* Major step in solving the century-old mystery of DIBs

* Help understance how DIB carriers play a role in dust evolution
* Guide lab experiments

* New window for studying carbon chemistry

 Understand Origin of life Thanks for liStening !
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DIB vs UV Bump

Xiang et al. (2017): No obvious correlation

Lallement et al. (2024): Single-cloud sight lines have stronger correlation

Our study: Confirm results of Lallement et al. (2024)
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