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| Uchida, Morris, CO=1-0

Central Molecular Zone
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The Central Cluster of the Milky Way (and Quintuplet)

..I'R:.7\=_.2'u|-‘.|'1.‘fvji‘e\w'. IR brlght stars for hlgh
s Vi R e resolutlon spectroscopy ‘
The Qumtuplet Cluster R The Central CIuster

We know they are at
the Galactic Nucleus
->

all obsevations done by
CRIRES/VLT except
otherwise mentioned




H3* Summary:

(1) Warm and Diffuse Cloud
n < 100 cm3, T=250 K

/cloud pathlength x ionization rate

(2) LT > 2 x10° cm s -_
- GCIRS 3
Cosmic ray ionization rate is high, 2% 101> ! Ll e L

—200 -100
Cloud is large >> 30 pc [f(H2)=1]

Central Molecular Zone Warm and Diffuse Clouds by H,*




How this Diffuse Cloud Fits in Central MOLECULAR Zone?

Cisin C+ His in H>
not in CO

Warm

T=250 K

Diffuse
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Large

L >> 30 pc
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PP — Where is CO?
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" First we have to remove
Where is CO? absorptions in the foreground

Quintuplet  Central Cluster (non-Galactic Center) clouds.
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IRS IW CO v=1-0 P(4)-R(6) Excitation Temprature
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" First we have to remove
Where is CO? absorptions in the foreground

Quintuplet  Central Cluster (non-Galactic Center) clouds.
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Dense Clouds local to the Central Cluster

" GCIRS 3
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R(2,2)' detection:
n(H2) > 500 cm™3

Calculation: I
Oka & Epp 2004 - I TH<ptt
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Isotope Ratio

pottentially a good index of the distance
from the Galctic center

{) Prensent Observation
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Isotope Ratio + Temperature Subaru/IRCS
(x1/5 velocity resolution)
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Expanding Molecular Ring
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Large part of CO in foreground
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Molecules (CO) are in Core and Skin

Central Molecular Zone Warm and Diffuse Clouds by H,*

0 E

> \ Central Cluster

Expanding Molecular Ring

04 [ N(CO) =4 x10'8 cm™2 5x10'7 em-?
X
N(H2) = 4 x10%2 cm™ 5 x10%!' cm™

submm spectroscopy (by Tomoharu Oka)
n(H2) = 300 cm*? v
f(H2) = 0.1,L = 20 pc N(H2) = 2 x1022 ¢m3

corresponds to the lowest estimate of M(H2) in CMZ : 4 x10” Mo




Conclusion

Central Molecular Zone Warm and Diffuse Clouds by H,*

4

k—‘ 200 pc > \ Central Cluster

2 Warm and Diffuse ¢

¢ Long pathlength of t

Expanding Molecular Ring

oud found by H3" is a new population in the GC

he cloud does not conflict with CO in the

Central Molecular Zone

¢ Because CO is mostly near the Galactic Nucleus, or the surface of
the CMZ, likely in the Expanding Molecular Ring.

@ CO and Hs" present one consitent picture in the medium in the GC







