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* stellar radiation pressure on dust = galactic chemical evolution

: y-g;z)dy+£%/%?ﬁi§4£H‘Jﬁﬁiiﬂjﬂ%ﬁ@%%E’E%EBH%%E&\ [EE . ARt
H o



Cosmic Star Formation History (SFH)
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MATISSE/VLT interferometric imaging of
dust hiding the black hole in NGC 1068 3.7 um (blue), 4.6 um
Rosas+2022, Nature, 602, 403 (green), 12 um (red)
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Space Ripples Reveal Big Bang's
Smoking Gun

BICEP detected the first direct
evidence “B-Modes” for cosmic inflation
(primordial gravitational waves, quant
fluctuations in the space-time metric
that were generated when the universe

The Bicep2 telescope, in the foreground, was used to detect the faint spiraling gravity Wa S 1 O -30 S O I d ) ?
patterns — the signature of a universe being wrenched violently apart at its
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BICEP (Background Imaging of Cosmic Extragalactic Polarization)
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A dusty compact object bridging galaxies and quasars
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e Are all interstellar clouds
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3D Parameter Maps of Red Clump Stars in the Milky Way — Absolute
Magnitudes and Intrinsic Colors
Wang & Chen (2021
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KANZ = HITHIC A (Chen+2022)

* KhEFRZE (MCs) W MBI EATSEMCsh RAKIES LI E & T A, B AT
JEMCs H & 2270 An T B A5t BTk 7 2 DB mMesiyDEEE, ©i5Gaia, SMASH,
SkyMApper, 2MASS, VMC®y, 535 S Mces KIX HdT400 /7B E1WIRC{E, 4Rl 1
MCs KX IfSC /oA, H/rprkime s R I126 /K, BATRE & MRM AN s If 54, Al
T McesH H LR i, FRIICSST 7R, E**E@EI’J&{B'ZEX/U'U%;JHEHTE&{I]WU%#T@EUE [
Mcs KX i KA Bk i i JEAE, MR DL IR SIMCs h S IR S 1 T il 45,

Chen et al. submitted

A TARSRAFHIMes R X e 70 3 AR e e A ]



40
30F

Wang, 6ao & Ren. 2021, submitted to ApJS

| | 1 | | v
The average extinction curve, Ry =~ 3.51

- = MW (CCM, Ry = 3.1)
SMC bar, Ry ~ 2.74
SMC wing, Ry =~ 2.05
= = LMC average, Ry = 3.41
Bianchi et al. (1996)
W Dongetal (2014) Ry =24 —25
= Clayton et al. (2015) Ry ~ 2.5
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®New extinction curves towards more sightlines in M31
®Extinction curves of M31 cover a wide range of shape
(Ry ~ 2-7), the median one looks like that of the
diffuse region in the MW, but rises less steeply in far-
UV band.

® <A,»> ~ 1.05 mag: 18 in 140 selected tracers (12.9 %)

are with Ay > 1.8 mag, 2 tracers ( 1.3 %) are with A, >
2.8 mag, and Ay wax < 3 mag.

29



Dust extinction in M33 (Wang+2022)
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Compact pebbles and the evolution of volatiles in
the interstellar comet 2I/Borisov
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Red coloration of Solar system objects:
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Measured spectral reflectance of several solar system small bodies (Pholus:

Centaur object; Iapetus: Saturn satellite; Hektor, Odysseus, Euphrosyne: Trojan
asteroids; Himalia: Jupiter satellite; Borrelly: Jupiter-family comet). Taken from
Dalle Ore et al. (2011).
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