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“ no spectral deviations across the HI, DNM, and H, gas phases, down to pc scale
“ =~ uniform CR penetration at the current precision

Remy et al., in prep Planck+Fermi "15, A&A 582, 31
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“ no spectral deviations across the HI, DNM, and H, gas phases, down to pc scale

“ =~ uniform CR penetration at the current precision
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~ © DNM traced by CR & dust correlatlon ‘ DNI\/I spat|a| extent between the diffuse HI
DNM mass if same CR flux in the HI & DNM and compact CO
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~ © DNM traced by CR & dust correlatlon ‘ DNI\/I spat|a| extent between the diffuse HI
DNM mass if same CR flux in the HI & DNM and compact CO
phases
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Mbnm only assumption: OHI = 9DNM

DNI\/I spatial extent between the diffuse HI
and compact CO
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' significant increase in grain emission cross section

()

N~

N

Planck+Fermi ‘15, A&A 582, 31

T353 / NHm}\ [1 0'26 sz]

15 Tdust [K]

Remy et al., in prep

T353 / NHm}\ [1 0'26 sz]

= grain evolution across all phases, more pronounced in CO
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= significant increase in grain emission cross section

= grain evolution across all phases, more pronounced in CO
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© average T3s53/Np = (2-3) times the all-sky average, twice the Hl cirrus value
“ 2 to 4.6-fold rise in T353/Np and 1.5 to 2.9-fold rise in Aya/Ny over a single decade in Ny

+ albeit 2-fold decline in radiated power
+ opacity rise related to increase in density and H; fraction
+ peaks in CO because of opt. thick ?CO
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© average T3s3/Np = (2-3) times the all-sky average, twice the HI cirrus value

“ 2 to 4.6-fold rise in T353/Np and 1.5 to 2.9-fold rise in Aya/Ny over a single decade in Ny

+ albeit 2-fold decline in radiated power

+ opacity rise related to increase in density and H; fraction
NHmA — NH| + Z*XCOY * W

+ peaks in CO because of opt. thick ?CO

20+

AVQ/NHm)\

10 1

15 1

|
|
asty
bl
l AR N
|
Con b :{' :,'
[ | L | | P
oL M e NN R
|| im0 II,II 0 . I |I|r‘| | . I ' T Tl'll' 4
i
T
|I -Il
~ |
| ARSI
|
ot U R
TPETSL AN S __$
__L’—?—?—?—f—?‘f_l_" e
I 7 | |l
TP R T A A L AR
H*'fﬁiliii";i IT"'ll-::l#' T
4 P II-PII L Ly | | 4 ||’|I
IHII::#’H: lT]’l Lo
I L bl
I|I |
| |
0.5 20.8 21.2 216 14 16 18 20 22
NHz/NHm \ log( NHm)\) [cm'z] Temperature [K]

gas tracing by dust if NH < 2 10%! cm™

ratio

p—
(@)

/NH’Y

T353

o
n

ratio

47TR/NH7

5 ".h.,*_- . |

300

290

Longitude [deg]

280 320 310

co + NHpnmy

300 290 280
Longitude [deg]




=20

3op] opmne|

s
o
o

=]
o

A

o
» 1’-
F rJ
S

g

4

o1

¥

FN

.-‘?

"
y
'

§
SO ¥

>

"
X

;-
A
A

“

.

A

20 N LY. o
Nui + 2*Xeoy * Weo + NHonmy

‘ -

“ NHmy

HN/

£5¢

ne) 9ANe[aI

160
Longitude [deg]

180

A
HN/OAY 2Ane[aI

f——o—— 1
o 18 1e
e F—e—
e 15 ° 13
e F——e—
e F—e—i
e 18 e |8
e e
e+ 18 e 18
e e
e e
o] ] oo
T®|A — ya —
e e
F—eo— {e He— {e
F—e— F—e—H
F———e—— F——o—
| | | . . <t . . L L I . <
S o n A n —~ T 0 A g =T
o [q\] — (=] o N — (e

21.5

21

20.5

21.5

21

20.5

0.5

35

0.5

0.8

0.6

0.4

0.2

0.8

0.6

0.4

0.2

3.5

N

,«Emz\mmmp QATIR[I

WIS AT o

251

oy

T (K)

_2]

log(NH m}h) [cm

fi




N

I L E o e b Ak L N

_ o \:;° ko ‘&.i:.\: "".\ ‘_Q}‘,

&

L
.

“ NHmy = Nui + 2%Xeoy * Weo + NHonwy

gas tracing by dust if NH < 5 10%! cm™
- 3.5 T T T . 4
-5 3l T 3.5¢
. Z 25 . 1 il
< 25¢
i 2|
=

—_

1%%%%%%%%% . Lsﬁ%%%%%%%%%%

0.5 : : : : 0.5 — :
0 0.2 0.4 0.6 0.8 1 20.5 21 b 22
3 , , : : 3.5 : : ]
25 3
25¢
E 2r
T
% 2
< 1.5t
1.5¢ T
|
SEESRREE) REERRY
IR I |
0.5 : : : : 0.5 ‘ : : :
0 0.2 0.4 0.6 0.8 1 20.5 21 21.5 22

T log(N,, ) [em™]

Y

relative tau3 5 3/N H

Y

relative AvQ/NH

[u—

2.5}

1.51

0.5
1

%§§§§§§§§§§§%:

4 16 18 20 22 24 26

4 16 18 20 22 24 26

Latitude [deg]

180 160

Longitude [deg]

relative T353/N Hm)\

relative AvQ/N Hmk



“ HI decline around 8 10%° cm™ 1 ' ' ' ' ' ' ' '
“ CO onset around 1.5 10%' cm™ 0.8 |
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“ DNM dominates H, densities

up to Ay = 0.9 mag in Cham

= DNM mass fractions:
+ wide range in local clouds
+ often exceeds the 30%
theoretical expectation

NH2 dark/NHZ tot

+ unexplained rise with <Avco>
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= DNM dominates H» densities
up to Ay = 0.9 mag in Cham
= DNM mass fractions:
+ wide range in local clouds
+ often exceeds the 30%
theoretical expectation

+ unexplained rise with <Avco>
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2 Xcoylkpe-scale) = 2 Xcoy(pc-scale) value
Xcolkpe) = 1.9 1029 cm2 (K km/s)’
phase confusions ? pile-up along sightline?

+ Xco(pc) = 0.9 10%° cm2 (K km/s)!
+ possible causes:
+ Xcoy increase with radius: TBC !

X12c0-13co increase due to assumed [Z]/[Z0] gradient !
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