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The UV background

QSO absorption lines
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The UV background

Spectral energy distribution

radiation of quasars and galaxies Itered while propagatitnrough
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The UV background
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Investigating metal line systems

Metal line systems and the shape of the UV backgroun
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Investigating metal line systems

Metal line systems and the shape of the UV backgroun
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Deviations from HMO1 are detected in several metal line eyss!
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Investigating metal line systems

Photoionization modeling of metal line systems
...with CLOUDY (Ferland et al. 1998)

I adopt spectral energy distributiof the UV background

I nd ionization paramete(i.e. density) to match an observed
column density ratio

I scalemetallicity (and relative abundances) to match the
observed column densities
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Investigating metal line systems

Photoionization modeling of metal line systems
...with CLOUDY (Ferland et al. 1998)

I adopt spectral energy distributiof the UV background

I nd ionization paramete(i.e. density) to match an observed
column density ratio

I scalemetallicity (and relative abundances) to match the
observed column densities

If two or more ratios are available, it is possible to . ..

I ...estimate which spectral energy distribution is conerst
with the data.

I ...investigate the uncertainty of the model parameters hwvit
respect to the shape of the ionizing radiation.
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Investigating metal line systems

Variation of the UV background spectrum
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Test study at z ' 2:38

A system atz' 2:38
System atz = 2:3799 towards HS1700+6416 (Keck data)
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unblended features

Ciii /C iv and Siiii /Si iv present
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Test study at z ' 2:38

z' 2:38: The ionizing spectrum at 3 Ryd
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Test study at z ' 2:38

z' 2:38: The ionizing spectrum at 3 Ryd
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Siiii /Si iv is sensitive to the spectrum near 3 Ryd.

(see also Agafonova et al. 2007)
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Test study at z ' 2:38

z' 2:38: Best-t ionizing spectral energy distributions

example log J(4Ryd) = 0:4:
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Test study at z ' 2:38

z' 2:38: Best-t ionizing spectral energy distributions

example log J(4Ryd) = 0:4:
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Results degenerated!
(3Ryd) =log( J(3:0Ryd)=J(3:1 Ryd))
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Test study at z ' 2:38

z' 2:38: Physical quantities and the ionizing spectrum

estimates for 1 con dence-/all tested spectra:
ionization parameter:
logu = 1:52 §39
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Test study at z *

2:38

2:38: Physical quantities and the ionizing spectrum
estimates for 1 con dence-/all tested spectra:
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Test study at z *

z' 2:38: Physical quantities and the ionizing spectrum
estimates for 1 con dence-/all tested spectra:
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Test study at z ' 2:38

2:38: Physical quantities and the ionizing spectrum
estimates for 1 con dence-/all tested spectra:
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Test study at z' 1:75

A systematz' 1.75
System atz = 1.:7529 towards HE1347-2457 (UVES data)

L e e

IAUTERTET S0 (FTUETRETES i (NS EUTE L (PR R f S e

05 .
O P
1 oy -
05 .
0 T
1 R R ara
0.8 4
06 [Sill 1526 3 F Bl
T Y T Y S s | L L TR B A |
=50 0 50 100 150 100 150

v (km s 1)

Potsdam University




Test study at z' 1:75

A systematz' 1.75
System atz = 1.:7529 towards HE1347-2457 (UVES data)
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Test study at z' 1:75

z' 1.75: The ionizing spectrum at 3 Ryd
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Test study at z' 1:75

z' 1.75: Constraints on physical quantities

estimates for 1 con dence-/all tested spectra:

-0 PTG o5 7T TT T —0s ETTTITIIITIY ionization parameter:
10 J-10F J-10F E — . 0:04
= E = E 3 E 3 |Og U - 2.09 003
L E E E|
_20 5%22%5 -20 —20 E|
2B d-2sE 1 d-28Biiiiiid
00 05 10 -10 -05 00 -10 -05 00
AlogJ(3Ryd) Alogl(3-4Ryd) Alogl(4Ryd)
EEamEREEEEES e B B e meta”lc|ty
0.0 2 00 0.0 W . 0:05
T o_1o0f J-10E 3 -10F E [SI/H] =0:00 0:12
@ E 3 E E E E
= —20F Ei 4 -20F El
’3'0:‘““““““:’3'0:‘ I ‘: ’3'0:““AHHAHTA
00 05 10 -10 -05 00 -10 -05 00
AlogJ(3Ryd) Alogl(3-4Ryd) AlogJ(4Ryd)
SEALEAARRARRSC IRAR RARRE RRARAARRARRSE relatlve abundances
10 F 3 10 4 10f E : — . 0:08
g E 1 ] [SiIC]= 084 ;75
S O00F 3 00 4 00F El .
n E = | E |
10 E875rm 10 A 1.0 B 27
20 d 20 3 20 d
00 05 10 -10 -05 00 -10 -05 00
AlogJ(3Ryd) Alogl(3-4Ryd) AlogJ(4Ryd)

Cora Fechner Potsdam University

Probing the intergalacti background with QSO absorption lines



Conclusions

Summary and Outlook

promising approach to constrain the UV background spectnaith
metal absorption systems

I select appropriate metal line systems
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Conclusions

Summary and Outlook

promising approach to constrain the UV background spectnaith
metal absorption systems

I select appropriate metal line systems
| parameterize ionizing spectrum and derive photoionizatio
models:
I the Siiii /Si iv ratio depends on the spectrum at 3 Ryd
(" Heii Ly re-emission)
I UV background appears to be rather hard at redshifc 2

(consistent with Agafonova et al. 2007 and Fechner at al. 20®)
1 derived physical parameters depend on the details of the
ionizing spectrum
( 3Ryd! ionization parameter, hardneds metallicity)
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Conclusions

Summary and Outlook

promising approach to constrain the UV background spectnaith
metal absorption systems

I select appropriate metal line systems
| parameterize ionizing spectrum and derive photoionizatio
models:
I the Siiii /Si iv ratio depends on the spectrum at 3 Ryd
(" Heii Ly re-emission)
I UV background appears to be rather hard at redshifc 2

(consistent with Agafonova et al. 2007 and Fechner at al. 20®)

1 derived physical parameters depend on the details of the
ionizing spectrum
( 3Ryd! ionization parameter, hardneds metallicity)

I future work:

I study more systems at various redshifts

I include physics into the parameterization of the backgrdun
spectrum
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