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« Galactic cosmic rays
« Stellar X-ray & FUV photons
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Galactic cosmic rays are suppressed by DIAS

Institidid Ard-Léinn Dhl I tttf

magnetised stellar winds s 12

4 Present day value,S Local interstellar spectrum
4 Astrosphere —
Galactic —_ 1o’ ] T
cosmic rays 4, U AN _':'_,, 100 F 12
| : 12
\ Habitable DR 19
Nad : i (2 T 102 | ("E
= T 1®
£ 1077 3 —+
Stellar wind \/\ﬂ E F 12
gt N
é - @ F 7 et T - 0=0870,---0=210. 1 3
= 2 107 F -7 " e 10
i i —_ E " -~ -——0=0¢ —=0=30¢ E
Credit: A. Mesquita = i o O L~ Ig
ST = joeb o2t g ---0=1260, * 0=35Q |
g ,ff ~-- 0=16400 =~ =400
— See Cleeves et al (2013); 107 / TS E—— S TS R—
Padovani et al (2015) T [GeV]

Young Sun scenarios (600 Myr)

Stellar cosmic rays and chemistry Rodgers-Lee - dlee@cp.dias.ie 3



Can stellar cosmic rays explain low CO DIAS

abundances observed by ALMA? o
(probably not)

near-IR hot small dust
mid-IR warm dust at the surface
far-IR colder dust closer to the midplane

submm: cold large dust grains in the midplane
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« Low CO abundances at large radii in
protoplanetary disks (Miotello et al 2017)

e Schwarz et al (2018):
Chemical processing not enough
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Faster diffusion leads to higher DIAS
lonisation rate at larger distances
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— Considering GeV energy cosmic rays and diffusive transport
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Stellar cosmic rays deplete CO in the inner DIAS
terrestrial planet-forming region

no stellar CR

Supressed Galactic CR
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Stellar cosmic rays deplete CO In the inner DIAS
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Stellar cosmic rays deplete CO In the inner DIAS
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CO is significantly depleted within 1 Myr . DIAS
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CO is significantly depleted within 1 Myr . DIAS
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Stellar cosmic ray effect on most DIAS
abundant species
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Stellar cosmic ray effect on most PIA

abundant SpeciES e Ath Gliath | Advanced Studies
Low GCRs ISM GCRs
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Stellar cosmic ray ionisation rates agree DIAS
better with Spitzer observations
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Next steps




Conclusions
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