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ABSTRACT

Over the past decade, Southern California has isé@mal optics education and outreach programsvggobstantially,
mainly due to efforts from members of the OpticatiBty of Southern California (OSSC) and more régahe Optical
Society of America, UC Irvine, Student Chapter.dAlthe Optics Institute of Southern California (Q)Shas served as a
focal point for many of these programs, as an ieddpnt organization working closely with societymbers and other
partners. This paper provides an update of thesgrams, including a new OSSC website that provadesw platform
for significantly expanding the member participatifforts.
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1. INTRODUCTION

The Optical Society of Southern California (OSS&),0SALocal Section, was founded in 1951 and has sewatnsd
and purposes. These are: 1) to increase and disstenthe knowledge of optics and closely allie@ksces, 2) to
promote the mutual interest of investigators, teeghand students in these fields, and of desigmeasufacturers,
hobbyists, and users of optical instruments ariddaficientific apparatus, and 3) to encourage aatipe and establish
acquaintanceship among these persons.

The Optics Institute of Southern California (OIS€)an Orange County-based nonprofit organizatiaticdgéed to the
promotion of math, science, and engineering edoicathrough the use of optics and related technetogind
phenomena. Their educational approach is handstadent-centered, and engaging. They seek to ftistecurious
scientist, the artful mathematician, and the cveatingineer in every student, regardless of age.

The OSA Student Chapter at the University of Catifa at Irvine (UC Irvine) is a student organizatiavhich promotes
optics and related technologies to various growpdGIrvine as well as different communities in warn California.
They collaborate with organizations such as the ©Q®&wport Corporation, and the UC Irvine Beckmaasér
Institute and Medical Clinic. Their activities inve meetings with OSSC members and industrial lesadé Southern
California, seminars and lecture series by renows@entists in related fields. Science outreaclotal elementary,
junior high, and high school students is also agelgart of their activities.

In this paper, we will briefly describe the appreanembers of these organizations have developednaplémented
and then focus on presenting examples of the sethdty have achieved using various tools and methd@ posit that
these can be effectively used as models for grénpsther geographic locations to improve upon éxistoptics
education and outreach programs.



2. STRONG LINKAGE AMONG GROUPS

For many years, since the OSSC was founded, itth@sole organization in Southern California pranmgtoptics
education outreach. In 1988, a position was cdeafthin the society to generate scholarships fsedving people in
the field that participate in optics educationatreach in local schools and communities. In 2008,0ISC was founded

as a project of Community Partners. It is a 50B(c)
non-profit organization, focusing mainly on
expanding the optics educational outreach programs
and providing a vehicle from which OSSC members
and other interested volunteers could seek grant
funding.
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In 2005, the UC Irvine OSA Student Chapter was
founded in order to merge ideas from different
optics-related fields and disseminate those ideas t
the larger public. In addition to having many of it
own student run seminars and events, they also
collaborate closely with the OISC and OSSC.

Seminars
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The members of these three organizations have
worked together to build a strong linkage that has
optics educational outreach at its core. In addljtio
these three groups have often assisted other groups
that have had varying degrees of success in their
optics education and outreach efforts. Such groups
include, but have not been limited to: The Optical
Society of San Diego, The Optical Society of
Northern California, The IEEE Laser Electro-Optics
Society, Los Angeles Chapter (now the IEEE PhotSiaciety) and OSA and SPIE Student Chapters aRiverside,

UC San Diego, Cal Tech, and UCLA. In addition, retwdent chapters at Cal Poly Pomona and USC wifblainded
during the next academic year. The OSSC has rgcaepfointed a volunteer to coordinate student @rdiormation
and maintenance in Southern California to helpdosifong bonds between OSA student chapters aatidections.

Fig. 1 Venn diagram showing relationships between
optics outreach groups in Southern California

3. THE OSSC OUTREACH COMMITTEE AND THE OISC

The establishment and operations of the OISC hhareed the OSSC outreach efforts over the pashsemas. Those
operations are now being folded back into the O85gart due to the new OSSC website, which willadelressed in
more detail in the next section. As with any gragvizrganization, the OSSC outreach efforts are bpioked up by
individual volunteers in a more formal means sa thare can be accomplished towards meeting the anmdgjoals.
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Fig. 2.0rganizational chart showing the OSSC Outreach iGitiee structure.

The above organizational chart shows how the OS8Ee@ch Committee is structured, allowing each comept to be
addressed by an individual or small group of vadens. At this early phase of the transition, indiinls have stepped up
to take on the following sub-committees: Optriéksitcase and Demonstrations, Education (at leagait) and OSA
Student Chapter Outreach. The other sub-committidesontinue to be fulfilled by the OISC while nevolunteers are
recruited to take on these responsibilities.



4. NEW OSSC WEBSITE FACILITATES OUTREACH

The synergistic outreach efforts of the OSSC aedQISC have been enhanced by modern web technsldgi4€999,
Darcy DiNucci coined the term “Web 2.0” [1]. Therrte describes the evolution of the internet wherpliagtions
facilitate rapid content development, sharing aetivorking by liberating the user from technical dias and providing
an extremely flat learning curve. For the casuerusites such a@saceBookand Twitter are representative of Web 2.0.
The professional networking siténkedlnis another example. An OSSC grouplLamkedinhas been particularly helpful
in fostering networking among our members and comaoaling outreach projects.

In the summer of 2009, the OSSC moved its websithe third party platform provider ClubExpressisTtlecision was
not trivial since it increased in website expenfsem $140 per year to about $1000 (based on 200bwesh It was
made after several years of experimenting with [s#es developed with the help of consultants apdnosource
applications that were unable to meet our requireamerhe Web 2.0 level support provided by ClubEsprhas built
into the platform numerous applications useful éarb management. Online features include: memberahd non-
membership databases; member signup and renewatepa processing; an event calendar and sophisticanline
event registration; discussion forums; surveysaslét to handle elections; an e-commerce store ;freiniplified

document, photo and video sharing; a news platfaomation processing; committee management; daifguband
reporting; email management; tracking of finantiahsactions; and an online membership directo850 officers can
decide which features to activate and which to .hilleo, OSSC members can update their contactrimdtion and
control visibility of their online directory inforation. As ClubExpress improves its platform, thedmeds of clubs it
supports are all impacted. The OSSC was able foogo a trial to a live website with ClubExpressdis days including
the uploading of our membership records and implgimg many features desired for years.

The new OSSC website has fostered outreach in aeways. First, by outsourcing technical developmand
facilitating organizational management the offickase more time to spend fostering outreach effdtte membership
chair now spends more time bringing new memberthé¢oorganization rather than processing paper egpins and
managing a spreadsheet of membership records. &etbenwiki-style page editing provided by ClubEBegs facilitates
rapid content development and document sharing sisckducational presentations. One of the firstoousgpages
developed on the OSSC website was an outreachhmmély linked to the OISC website. The ClubExprpksform
allows educational materials and documents to Isdyeshared, outreach activities rapidly commuredaand errors
quickly corrected. Third, fewer people are missegnt notices because of out-of-date contact irdtion. Fourth,
simplified online application and renewal procedsage allowed our membership to grow with fewer hera being
lost through attrition. Fifth, an online non-memlgatabase, provided for free by ClubExpress, tatéls the growth of
the organization by allowing anyone visiting the StSwebsite to add their name to our non-membeibdatausing a
link near the top of the page. Non-members whostegior events online are also added to the da¢al&ixth, the non-
member database has grown with support from intiemeal professional societies. The Optical Socatg ClubExpress
recently facilitated uploading about 800 local O®ambers into our non-member database. A final Wwayntebsite can
facilitate outreach is the ability to manage suppamizations through the website. We have not yglémented this
available feature but are considering the optioma amy to support recently formed student orgaitiratand inactive
local sections.

The new OSSC website has also streamlined outreffoits of the OSSC. An initial hurdle to websitégnation was
the annual expense, which is currently coveredtby website sponsors. Using an under menu feauiteifito the
platform, these corporate sponsors, who already gpayannual fee for corporate membership, are ablpaly an
additional annual fee to have their company logoewary page of the OSSC website. Given the likalyrdase in
website sponsors and the planned implementati@m @inline store, the website is expected to beaofeasible source
of revenue for the Society’s outreach activitiefieTplanned online store will also serve as a metoodistribute
educational and other outreach materials along iéths such as clothing and coffee cups that hedmpte the OSSC
and partner organizations.



5. VARIOUS EDUCATIONAL OUTREACH PROGRAMS IN SOUTHERN
CALIFORNIA

Over the last seven years, the optics outreachtefio Southern California have resulted in manygpams and events
of different size, duration, reach and compositle have recently completed odt Znnual Optricks Day Event at the
Discovery Science Center, expanding this year ¢ttuite a new Optricks and Laser Extravaganza in hohthe 50"
Anniversary of the invention of the laser. The LaExtravaganza included an on-going Hands-On L&effiti
demonstration run by student volunteers from the Mhe OSA Student Chapter and a custom LasernSeie
Spectacular Show put on by Prismatic Magic (spatsdry OSSC Corporate Members acknowledged at tthefthis
paper). Also included in this year's event wereesv Hogwart's School of Optricks & Astronomy Telepe Challenge
to compliment our traditional Optricks Suitcasegamtations and Educational Stations. Also, our fammous Dr. Murty
Mantravadi, the Wizard of Light and a long-time niEmof the OSSC, attended to his education statimmng with our
many volunteers.
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Fig. 3. Logos being use by optics educational outreachys in Southern California. The left hand phsfiows
Dr. Murty and guests at the recent Optricks & LdSeiravaganza. See more photo-line at the OSSC websi

The above logos have been developed and usedtasf plae promotional “get the word out” effort tttract volunteers
and sponsors as well as attendees for the varioeisteand programs. One example of an annual ¢kese which
groups participate is Astounding Inventions at litwine Valley College where the groups have bednguthe OSA /
Girl Scouts of America.ighten Up “Spinning Your Color Wheeldiands-on activities and the Hogwarts School of
Optricks & Astronomy Telescope Challenge.

Fig. 4. Students and volunteers have fun W@pinning Your Color Wheelsand the Telescope Challenge during
Astounding Inventions at Irvine Valley College. liiik” the Math Monkey was a special gus

Other outreach events have been held in conjunetiinthe Family Day Events at the UC Irvine Beadéinter for Art +

Technology. These events take place two to threestiannually. This was reported at this confergesiously in

2007. Schools of all levels, from primary to higthool have hosted our group’s optics educationibach events in
their classrooms and other larger facilities. Sarhehese schools include Lambert, Roosevelt, atder\ Primary
Elementary Schools, Barcelona , MacArthur, and £bsesa Middle Schools, Santa Ana High School, €u8thool

Foundation, as well as Braddock Gifted and Davigyiwd Schools. Photographs taken at these evenmand are
posted on the OISC, OSSC, and UC Irvine OSA Outreabsites.



Some typical outreach tools

Many different optics educational outreach toolgehbeen borrowed from other programs and modifeeduge in our
programs, like the Optricks Suitcase, Laser Giafdihd Lighten Up “Spinning Your Color WheelsOther activities
have been developed on an ad hoc basis; such &othearts School of Optricks & Astronomy Telescdpigallenge,
the Fish Bowl Optics, the Teen Optricks Bench, @aor Integrating Sphere, and many of Dr. Murty'sgmal

Optricks. This section will briefly discuss sométbese activities and show selected photos of .eakbain, more
information about these events can be obtainedigivour websites.

The Optricks Suitcase

The Optricks Suitcase continues to be a foundatami that is used by many outreach volunteers imti8zn

California. Originally developed by the OSA RoclesSection, it has been modified and used extelysimeour

programs It continues to be used as it was originally destgm classroom settings of up to about thirty stud aged
10-14. Additionally, it has been modified and u$edcience center theaters, for art gallery Fabidy Events and
home school programs. Approximately 15 of thestcases have been donated to outreach volunteerthamsbands of
take home theme packets have been given to stygements, teachers and other interested peopie tddl was also
reported on previously in 2007.

Fig. 5. The Optricks Suitcase including
the four “take-home” theme packets are
(clockwise from top): Rainbow Peephole,
3D Polarization Glasses, Magic Patch, and
Magic Dots.

The Hogwarts School of Optricks & Astronomy Telescpe Challenge

Several versions of this project have been develepel used at various events beginning with it fise at a summer
2007 Orange County Girl Scouts of America Harryt@o€Carnival. A commercially available “Optics HaPotter
Spells and Potions Kit” was found and purchasethfomline and used along with other components ¢aterthe first
Telescope Challenge.

Another version the Hogwarts Telescope Challengs bheaen used
frequently at science centers and family day evestspart of optics
educational outreach stations. Here volunteerdtasiguests to discover
the differences between various ‘telescope likeiogh instruments, such
as inverted and non-inverted telescopes, kaleigms;gperiscopes and a
monocular. These instruments allow the guestsopportunity to
consider the optical differences.

A third version of the Hogwarts Telescope Challenges used with

telescope kits from the Hands-On Optics (HOO) mbj@onated by ) )

SPIE) in conjunction with an education station SRIE posters being  Fig. 6. First use of the Harry Potter
distributed. As seen in the photos, many of ouumeers dress up in Ontics kitin Southern Californi
wizard (and Harry Potter) costumes much to thegtielbf the young students and their parents.



Fig. 7. a) A typical use of the Telescope Challeag@an education station in Southern California.
b) Morethan 100 HOO telescopes kits were distributed dugihos Angeles Tech Awareness [

The final version the Hogwarts Telescope Challemag used PASCO Introductory Optics Bench Kits teehstudents
experience the optics of focusing a telescope aeatiog an image they can see. This has beenwiieadther more

traditional telescopes, including the famous “@aldcopes”.

Fig. 8. a) Telescope Challenge using the PASCOc®ench at the MacArthur Middle School Sciencehiiyent.
b) Telescone Challenae showina students the Gatitame and a Newtonian telesce

Fish Bowl Optics

Another fun and successful outreach tool that weexduat a Barcelona Hills Science Family Night wash Bowl

Optics. This has been used to teach students abauthe optics of the human eye function. A bléefture with big
picture diagrams is used to introduce the topic et the students have lots of time to learn bingigor playing).
An LED obiject (or laptop computer screen) is usedh& object and the fish bowl is placed near theen to imitate

the eyeball.

Fig. 9. a) Fish Bowl Optics helps explain how tmics of the human eye works.
b) Students experience results of Fish Bowl Ontic



Laser Graffiti

The OSA Student Chapter at UC Irvine took up theAGPonsored Laser Graffiti challenge and createchaard
winning YouTube Video Http://www.youtube.com/watch?v=1M19voOEYfor Laser Fest, the yearlong celebration of
the 50" anniversary of the Laser. Using software developg the Graffiti Research Lab Vienna [2], they alge to
reversibly draw onto buildings with light. They mgeable to utilize that same technology inside hef Discovery
Science Center as part of our Optricks & Laser &sdganza allowing guests to create their own L&seffiti images.
This event is incredibly fun and offers opportusétito teach people about lasers.

Fig. 10. a) UC Irvine OSA Students making theirdraSest YouTube Video entry,
b) One of the images created using Laser Gratjiti,aser Graffiti at the Discovery Science Center.

Chemistry at the Space Time Limit (CaSTL) outreachat the Discovery Science Center

A group of UC Irvine faculty, staff and students@sated with the National Science Foundation (NflBRjled
CaSTL project coordinated with the staff and vobams at the DSC to provide on-going outreach eéhrcatations
for the promotion of the sciences used in theseagech efforts. The OSA Student Chapter voluntesosdinated the
optics outreach education stations, which werelaind those used during the Optricks & Laser Bsdganza event,
with some assistance and materials from OSSC a8€ ®@blunteers. This was the first time such amyoimg effort
was implemented over the course of many weeks anldok forward to continuing this program in thé.fa

Fig. 11 a) CaSTL Outreach logo showing the principakstigator in one of his labs,along with some ofdberent
research in that lab. b) Student volunteers atobiee CaSTL Optics Education Outreach Stationh@DSC.



6. CONCLUSIONS

Three separate but similar organizations in Soutt@alifornia (the OISC, OSSC, and OSA UCI Studehafier),
have worked together closely to disseminate optidscation and outreach across their respectives.araese
organizations have successfully combined both iexisind newly developed methods of optics educatiaorder to
effectively teach optics fundamentals to childréralb ages. A newly designed website has alsa lmstructed
which greatly assists the OSSC with the aggregatibmew members and the spread of information ahbert
organization. These programs have been extresuelgessful in the past, and will be continued efthure.
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