Fachgrup'p-eDARK SKY der
Vereinigung der Sternfreunde

Andreas Hanel
Planetarium, Museum am Scholerberg, Osnabruck




LED lighting
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no light pollution

LEDs are highly directional

] 8 w0 120

Bild 11: Abstrahlcharakteristik der OSTAR®-
Lighting ohne Linse (LE W ExA)
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Bild 12: Abstrahlcharakteristik der OSTAR®-
Lighting mit Linse (LE W ExB)
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no light pollution

LEDs are highly directional

no reflectors needed ->
end of luminairies?

LED street light sodium street light

STANLEY ELECTRIC




spectral sensitivity
white light -> good colour rendition

mixture of red - green - blue

Cree



spectral sensitivity
white light

GaN + converter

Osram
warm

cold

Cree



maximum at circadian curve

minimum at scotopic curve



extremely glaring ->
very high light pollution!



very high blue emission



Dusseldorf
Fleher Deich

e 25 x Seoul P4

¢ 91...120...240 Im
e 125°FWHB

o /7 Im/W

 white 6500 K

e ~8 €



Dusseldorf
Fleher Deich

very high uniformity (13-15 lux)
e but trees!
 no light in gardens
uncomfortable (blue) light

glaring



high blue contribution




spectral sensitivity
Innolumis (Lemnis/Imtech) solution?

mixture of red (630 nm) - green (500nm)

Lemnis



Measuring sky brightness with the SQM
* handy tool

e quick measurements

 but know and respect the limits!

e test by Pierantonio Cinzano



SQM gives no V mag, gives no cd/m?!
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NAV Is brighter




corrections would be necessary



Angular response SQM and SOM-L (FWHM)
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Angular response
SOM and SQM-L

Mohar



Angular response SOQOM and SOM-L (5m = 1%)

140° 80°

Cinzano






Angular response SOM
SOQM and SQM-L

SOQOM measures
0.3 mag/arcsec? brighter

than a point source SQOM-L

SQM-L measures
0.1 mag/arcsec? brighter

Difference SQM and SQM-L 0.2 mag/arcsec?. measured 0.3



Continous measurements since 2/2006
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Town inhabitants | distance | zenith brightness
. mcd/m?

Stes. Maries 2500 10.4 0.008
Aigues Mortes 6000 21 0.003
Arles 52600 235 0.022
Nimes 138000 33 0,025 |
Port St. Louis 8200 40 0.001
Montpellier 229000 43 L0271
Marseille/Aix 1350000 84 0.024
sum mag "0.105 |

natural sky 21.6 0.25

total 21.2 0.355

estimating the contribution
from different cities
using the Walker-law



distance [km]
10 15

Saintes Maries 2500 inh. Stes Maries
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example Austrian Alps
* Villach Alpine Road



example Austrian Alps



Helligkeit [mag/arcsec?]
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TERRA.vita, Osnabrick




TERRA.vita, Osnabruck



magnitude [mag/arcsec?]
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Many measurements in Germany
4 SQMs bought by Vereinigung der Sternfreunde
SQM-L in polluted regions better than SQM






comparison with DMSP

(not calibrated,
higher spatial resolution)
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Distance from Osnabrick [km]
8 10 12

15.1.07<21:30

B 15.1.07>22:00
Linear (15.1.07<21:30)
— — Linear (15.1.07>22:00)
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Hongarie
Kaposvar 68 000 inh.

distance [km]
10 15

Distance from Osnabriick [km]
10 15

15.1.07<21:30

e 0 H 15.1.07>22:00 # Port Camargye
Osnabruck 160 000 InH. «:x - Fevaae,
Linear (15.1.07<21:30)
H — — Linear (15.1.07>22:00)

sky background [mag/arcsec?]
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réduction pendant la nuit:
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spectral sensitivity

Innolumis (Lemnis/Imtech) solution

mixture of red (630 nm) - green
(500nm)

Lemnis



