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Manly Astrophysics

Always interested in what others are doing
Rich professional perspectives

Astrophysics. Technology. People.
Encouraging. Helpful.
Great at navigating in discovery space

Delays judgement
Cautious of expert opinion
…
Likes crazy ideas

“I’d put my hand in the fire, for Ron.”
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A  feast  of  crazy  ideas
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Vibrational transitions of  H6+ 

(HD)3+ 

H6+
Lin, Gilbert & MW  2011

Ab initio quantum theory.
Five modes characterised
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FIR - Radio correlation(s) of galaxies

Yun+ 2001
Tight global correlation  

Linear 
No evolution with redshift 
Dwarfs. Giants. ULIRGs. 

Spatially resolved correlation 
Scales  above ∼ 100 pc 

Both synchrotron & free-free 
Correlation with CO, HCN … 
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Plausible?Plausible?

Hot 

stars

Stars

 form

SN

SNR

ISM

Shocks

Part.

Accl.

Heating

Warm

Dust

FIR

Radio

Synchro-

tron

Trans-

port

High

Correlation!

Molecular

clouds UV

UV

CR

CR

Magnetic

Field

11 steps

final correlation 50%

scatter

 →  50/√(11)=15%

scatter per step !

Diffusion, Escape, Energy lossesSmall scale structure

Details

Type

Covering factor

Temperature,

Grain

Composition



Manly Astrophysics

Young  Stars

Supernovae

Cosmic Rays

Radio 
Synchrotron

Dust Heating

FIR 
Continuum

ISM Heating

Molecular lines 
(CO, HCN, etc)

Old Stars

FIR & Radio: conventional picture



Manly Astrophysics

Optical constants of solid Hⁿ

Kettwich et al 2015

Re{n-1}

Im{n-1}
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p+ e-

Surface state electrons heated by 
(Warm) Ionised Medium
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p+ e-

WIM heated by cosmic-rays

Observations of  H3+  in diffuse H2  clouds suggest                    
high cosmic-ray ionisation rates (McCall+ 2003) 
WIM is too hot to be (just) photo-ionised  
Mean-free-path  ∼ 100 pc,  vs  1 pc for UV photons
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Radio source scintillation yields new perspectives:
Dark matter  ↔  snow clouds

Snow clouds responsible for many phenomena
Interstellar dust  ↔  H2 snowflakes
Interstellar mid-IR bands from  H6+

What?!  Are you crazy?
Yes,  thanks to Ron’s guidance.

Summary


