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s=SNOWATY an extended
—diffuse extraplanar

~ gas (Rossa & Dettmar 2003)
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BASIC N SICAL PROPERTIES (Reyoltls 1991, 2005) __—
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Diffuse grgelivig) (e O I cm™)
> 8 u_.e =NIONOD0MK (0 direct estimate)
o HF ezl meignt ~ 1 kpc (WHAM observations)
- ACCOLIES er'90% of ionised gas In the solar vicinity
L _wer IAPUL reguirements < disc massive stars

In external edge-on spiral galaxies, the H* layer
extends up to several kpc over the midplane
(NGC 891 } NGC 5775) Dettmar 1990, Rand, Kulkarni & Hester 1990
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SINSBIEGTIVES ARE TI0

Paproduca trig izl sl goseryed Vallties oF
arnissior) lina istapsiny reitlos
REUUCENHEIFObseVed trends with Increasing
relgrit, »
BiGEISiand therrelationship between these
N ILENRSIA@LIeS, o emission and electron
= —kEnsity O
= s lUnderstand what is going on with the gas
= €électron temperature

® Gjve, for the first time, a physical meaning to
these, properties and determine the hidden
nature of the DIG
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Why?

N ENIIPLEIGISE LGN TIOEEISH i terExplali thEfonSeErved
igesaGonStant [SIL/INIT] and [[OIIT]/He) Notice on
rmodejsi

> Coj p05|te PiIGteIGNISation-shocks cannot explain

IS/ INIT

"_-' ==
—— r ':P £o) pOSEd solution (Haffner, Reynolds & Tufte 1999; Otte, Gallagher & Reynolds

2002)" s < The electron temperature seems to increase with increasing distance from

the midplane of the galaxies. This is not necessarily caused by an additional source of
ionIsation, but by an additional heating mechanism that does not ionise the diffuse

gas >

How? =
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Behaviour of the emission line intensity ratios
Vith Ho surface brightness (NGC 891%Rand1995)
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Vertical heightZ T

late slit posit
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Galaxy major axis

Galaxy plane
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Radiation from emitting gas; physical properties

ion have radial simmetry

xtent) p—

Local emission

OBSERVER

—— Normal CLOUDY output

Intercept zones 4,5,6
/
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Galaxy minor axis

I() = fnng(T)dl = [jdl

With d/the differential of path along our line of sight

Problem with the chord longitude at each
zone resolved with volume-averaged
line emissivities in CLOUDY.

(I/1)z = (2M=J 1+t dV)) [ (20 (S 144y dV))
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Inout oaraetedfsifofploaals™ "

SIePNGluster models (M aer = 10°M _) with a S;alpeter
l\/Jr 0y6te 1201M.) and PauIdrach/Hllller stellar
2| sphere models.

r YBicall hardness for the jonising radiation:

= U Q(HE)/Q(H) = 0.10; 0.14; 0.18; 0.21: 0.24

E'?*=f {ocal ionisation parameter: log U = -2.0 and -4.0 in 0.25
: “dex interval constant density and exponential
nydrogen; density models

® (Gas oxygen abundances parametrised by Z (metal
content). Z = 0.10 to 1.20 in 0.10 dex intervals
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Dicjging in e el

Statistical fit to cnoose bast fittnc modsls.

NAIEWed computed for each intensity line ratio

o Method computed gloebally for alll ratios (sum; of
EIvidual).

: __.Cfe' fidence levels for adjacent models (ongoing)
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:" Phy5|cal constraints: Stromgren sphere concept

- 8- Seek maximum value in observations and adjust the
maximum; value of model (allow tolerance in vertical DIG
extent) —PROBLEMS: sudden fall in ionization, is that
the case in observations? Real DIG extension?
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SENsaNt density’ models canmieproduce both thermaximum values
anartherobserved trends in emission linelintensity, ratios. \/ =

L > ihe goallis to reproduce the observed trends with
2 pory walfdensity: modelsiwhere scale heights are available (NGC

BOININGLE 5775, UGC 10288) (0rg0ing) w

o= ..JF mcrease in electron temperature is expected from the alteration
G theiradiation field with increasing optical depth. \/F

‘Thls together with the adopted geometry and the exponential
dependence for the hydrogen density, explains the boost-up in the
emission line ratios with increasing distance from the source and the

decrease in the Ha intensity.
j(f) o nin e DT>/ j(r) o npn T
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. therefore

IME Diffitise’ lonised Gas coulc-l; Be
IGETSIeEH asial ltge single/(collection of)
| ‘trc‘jmgren sphere/s, maintained by the

I [OnIsing power of disc massive stars.
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. This is a first approximation to reality because we know that Stromgren spheres are
theoretical artifacts!!
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