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1. Background

The resolution of the International Year
of Light and Light-based Technology 2015
(IYL2015) was formally adopted at the
General Assembly of the United Nation
held on 20 December 2013, recommended
by UNESCO. This pathway for UN
proclamation is exactly following the route
of the International Year of Astronomy
2009 (IYA2009)

The idea of the IYL2015 was proposed
by physicists, with a leadership from the
European Physical Society, SPIE. The
IYL2015 were

received by the optics, photonics, and many

participation of well
other science enteritis, in particular, the
International Astronomical Union (IAU) is
one of the endorsing organization. For
IYL2015, there than 100

partners participated from more than 94

were more

counties.
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2. 1AU and 1YL2015
2.1 Position of IAU
Astronomers are excited by the
potential of new lighting technology to
energy-efficient well-controlled
More,

beings want to continue to understand the

provide

outdoor illumination. if human
universe, we have to keep the night sky
dark in order to observe it.

Traditionally, the IAU had set up the
commission to protect the astronomical
observatories to safeguard from the threats
of light pollution. In 2009, IAU had also
passed a solution [1] affirming that access
to a dark night sky is a universal human
right, making quality outdoor lighting a
worldwide imperative.

In the IAU 2009 Resolution B5, it stated
“the intelligent use of unobtrusive artificial
lighting that minimizes sky glow involves a
more efficient use of energy, thus meeting
the wider commitments make on climate
change, and for the protection of the
environment.”, “control of obtrusive and
sky glow-enhancing lighting should be a
basic element of nature conservation
policies since it has adverse impacts on
human and wildlife, habitats, ecosystems

and landscapes.”

2.2 The Cosmic Light Program
The IAU Executive

assigned its commission 50 on Protection of

committee has

Existing and potential observatory sites to
take the leading efforts to implement a
strategy for IYL2015, and hence an IAU
Executive Committee working group was
formed.

On March 2014, the IAU secretariat
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had arranged a meeting among the new
International Outreach Coordinator, the
IAU commission 50 and Professor John
Dudley, the chairman of the IYL2015
Steering Committee to discuss the IAU’s
role for IYL2015.

At the meeting, although originally we
propose the name “Cosmic Light, Quality
Light” to highlight the importance of light
pollution protection, at the end we had
agreed to use the term “Cosmic Light” as
the astronomy theme for IYL2015, and also
agreed that all the astronomy related
activities during IYL2015 would be led by
the TAU (Fig.1).
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Fig.1 Cosmic Light logos in different
languages

3. Cosmic Light Overview

The IYL2015 program is worldwide, at
the time of the conference, we still do not
of all the
astronomy programs held at IYL2015. Here

have a complete picture
are some examples of the activities held —
National Week of Science and Technology,
Brazil; White House Astronomy Night,

USA; Solar Eclipse Observation, Hungary;
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UK;

Solstice

Broadcast,
Winter

Eclipse Live
GalileoMobile,
Mayan Ceremony, Mexico; Sky Light Opera,
Scotland;

Cosmic Light stamp, Sierra Leone; Loss of

Lunar

Bolivia,
UK; Symphonies of Galaxies,

the Night app and many talks about
astronomy. There are much more activities

than we could catch.

4. Cosmic Light cornerstone projects

The TAU Executive Committee Working
Group on the International Year of Light
has formed and had opened for a call for
proposals. The following projects were

selected as the cornerstone projects.

4.1 Galileoscope

Galileoscope is a high-quality, low-cost
telescope kit, optimized for both optics
education and celestial observation (Fig.2).
As part of the 2015 Cosmic Light special
programme, the International Year of Light
edition of the Galileoscope began shipping
in May 2015 and by 31 December had
shipped 16000. Ten thousand of these kits
went to US K-12 teachers via the special
promotion funded by Ric and Jean
than 1600

received one case of six kits each). The

Edelman (more teachers
remaining 6000 kits went to individuals
who ordered online or to educators or
bulk

purchases of anywhere from 72 to 600 kits.

outreach professionals who made

Galileoscope continues as a worldwide

education  project, with a  dealer

distribution network in the United States
and FEurope, and direct supply to
educational institutions in other countries.

There are opportunities to enter new
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education markets, particularly in south
Asia, and to expand the distribution of
Galileoscope kits through science centres,
science camps, and astronomy research

facilities.
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Fig. 2 The outlook of Galilescope

4.2 Light Beyond the Bulb
Light Beyond the Bulb finished in 2015
exhibit

around the world — in over 30 countries,

with approximately 675 sites

with more than a dozen language
translations (Fig.3). Examples of exhibit
locations include the O’Hare Airport in
Chicago, U.S.; the Village Baykal in Dolna
Bulgaria; the St.

Siggiewi

Mitropolia, Ignatius

College Primary School in
Siggiewi, Malta; the K11 Art Mall in
Shanghai, China; and the

Astronomy Festival in Ireland. Exhibits

Galway

will continue into 2016 and well beyond.
The project has greatly rejuvenated and
expanded the volunteer base of organisers
created in 2009 for the International Year
of Astronomy, and we look forward to
continuing to work with so many excellent
partners. Additional topics for future
similar public science projects are actively

being considered.
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Fig.3 A Light Beyond the Bulb exhibition

4.3 The Cosmic Light EDU Kit

The Cosmic Light EDU kit reached over
40 countries in more than 140 events
(Fig.4). The kit was distributed to all
organisers, and reports are coming in from
the different sites that hosted cosmic light
Galileo
Training Program and the Cosmic Light

training events. The Teacher
EDU partners plan to have this kit as a live
legacy of IYL2015, by continuing the
enrichment of the repository and fostering
the promotion of further training and

collaboration efforts.

COSMIC
LIGHT »
hangouts
. resources
activities @ fme
‘> &

CALL TO ACTION: Cosmic Light EDU kit Workshops

topis.

Fig.4 The interface of the Cosmic Light
EDU kit website
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4.4 The Dark Sky Meter app

The Dark Sky Meter IYL2015 Edition is
a free app on smart phone to measure the
night sky brightness with the press of a
button (Fig.5). 3442 downloads for this app
in 2015. 7290 (raw, uncleaned) measurements
were contributed into the citizen science
project “Globe at Night” database.

Fig.5 The interface of the Dark Sky Meter app

4.5 The Quality Lighting Teaching Kit

The Quality Lighting Teaching Kit was
produced by the Education and Public
Outreach (EPO) group at the U.S. National
Optical Astronomy Observatory (NOAO)
received support from the International
Astronomical Union (IAU) and the Optical
Society (OSA) (Fig.6). The kit included six
activities on light pollution and glare
(aging eyes), light trespass, wildlife, safety,
energy and sky glow.

The goal is to increase student and
public awareness of light pollution issues
and quality lighting solutions. Reaching
the end of 2015, the 100 Cosmic Light
Quality Lighting Teaching Kits are being
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Fig.6 The content of the Quality Lighting
Teaching Kit

shipped around the world, to SPIE student
chapters, OSA, CIE, IDA and the regional
nodes for the IAU Office of Astronomy for

Development.

5. The OAO Project — Globe at Night Sky
Brightness Monitoring Network

The OAO was actively participated in
one of the projects “Globe at Night — Sky
brightness Monitoring Network” partnered
with The University of Hong Kong. The
network was established to collect night
sky brightness around the world and
provided an interface to see the real-time
data online (Fig.7) [2].

The first GaN-MN User Workshop was
organized on Jan 7-9, 2015 at the National
Astronomical Observatory dJapan, 25

participants from 7 countries/regions

attended the meeting.

5.1 Standardized and data collection
scheme

Sky Quality Meter (SQM-LE) was
adopted for its modest cost (USD250 for
SQM-LE and housing) and robustness.
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sky brightness of the past 15 minutes; the past data are the median values of last night.

Fig.7 The website of the Globe at Night
Monitoring Network, showing the real time
sky brightness data

We also used the weather-proof housing
provided by manufacturer for ease of
standardized data reduction (Fig.8). A
short (30 sec) sampling interval adopted to
record short-term variations of night sky

brightness.

5.2 Early Result

By studying and comparing the data
among different stations, we can pick up a
lot of interesting effects reflected by the
light curves, such as the effects of sunlight,
halo, haze, difference between urban and
rural cities, and the human factors such as
holidays.

We can also see the clear difference of
the effects of the Moon between a city and a

rural area (Fig.9).
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Fig.8 The setup of the SQM-LE at

NAOJ

Mitaka campus

raw NSB (mag arcsec?)
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6. Challenges and Lessons

There are quite a number of challenges
for organizing the cosmic light programs.
First of all, astronomy is only part of
“light” the entire IYL2015

communities are multi-disciplinary, ranging

community,

from optics, photonics etc., it was

challenging to work with the board physics
of

coordination and resources allocation.

community, 1in terms planning,

There are too many messages about the
IYL2015. Therefore the most important
message “protecting the dark sky” from the
TIAU was in defocus among the other

aspects of the general science of light.
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Fig.9 The same date data with the presence of the Moon
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7. Educating the future

Although the year 2015 is over, the
work is not coming to the end, All the work
developed has just set the stage for next
steps forward.

We can see the trends of interest in
light pollution from the Google Trends in
Fig.10. It shows a slight increase of the
interest from the year 2015. So it is
important to continue the education of

light pollution to the people.

7.1 Beyond Cosmic Light

The IAU Executive Committee would
like to continue the efforts to protect the
dark sky, We are already discussing the
possibilities of forming a working group
among the IAU structure. This would be
helpful to develop further collaboration
with professional bodies on lighting such as
the International Illumination Association
(CIE) and the International Dark Sky
Association (IDA).

Interest over time
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7.2 Saving the dark skies
The continue education on how to protect
the dark skies is important. First of all, we
recommend the use of full cut-off fixtures.
Second, we should be fully aware of the
threat of blue LEDs. The blue peak of
blue-rich white light sources is not just a
problem for astronomers. A large portion of
light emitted by bluish-white LED source
falls outside of the human photopic vision
but falls within the

sensitivity curve, where it does not aid

range, circadian
photopic vision but may disrupt normal
day/night cycles (Fig.11). Artificial light
sources have been shown to affect all living
organisms through disruption of their
natural cycles that rely upon rhythms of
daylight and night darkness. Therefore
yellow color lighting is recommended.

These should be
important and need further education to
the public.

messages utmost

|

Fig.10 Google Trends for the word “light pollution” among different years
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Wavelength (nm)

Violet Blue Green Yellow Orange  Red

Fig.11  The visible spectrum, the human
photopic sensitivity, the human circadian
sensitivity and the typical output of a
blue-rich white-light LED light source.
Bluish-white LEDs emit a large percentage

of their energy in the blue frequencies
centered within the human circadian Sze-leung Cheung
sensitivity.

KXXHE 2016 F 3 AS (Vol. 28 No. 2)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [515.906 728.504]
>> setpagedevice


