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Judy is a 17 year veteran in PepsiCo R 

& D and 35+ year veteran in the food 

industry. She has led R&D for the 

development and launch of many new 

beverage products around the world for 

Gatorade, Tropicana, and other PepsiCo 

beverage brands.  She has expertise in 

Non Carbonated Beverages, as well as 

Engineering and Manufacturing, 

particularly, in juice based beverages.  

 

While at PepsiCo, Judy spent close to 4 

years in Europe. While there, she 

created and led a Beverages R&D 

satellite lab, and was part of the 

acquisition team for two large eastern 

European beverage companies. Judy 

joined PepsiCo in 2002, following 

almost 19 years with Procter and 

Gamble in Food and Beverage 

Manufacturing and PD. She holds two 

patents in the area of chelating agent 

technology.  She graduated magna cum 

laude from Brown University in 1983, 

with a Bachelor of Science degree in 

Electrical Engineering and is a member 

of Tau Beta Pi. Judy is a certified 

Project Management Professional 

through PMI and is currently working 

on her Masters Degree in Food Science 

at Rutgers University.   

 

Judy and her husband, Jim, have one 18 

year old son, James.  They enjoy 

boating, swimming, camping and 

travelling.   
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Mark Connelly, is the current Director, 

Safety and Quality at Samsung Electronics 

America, where he manages the overall 

process of quality assurance and safety for 

Samsungôs products sold in North 

America, including product development, 

sales, and customer service.  

Prior to Samsung, Mark had oversight of 

all the Yonkers, NY laboratories of 

Consumer Reports as its Sr. Director, 

Product Testing. Mark managed the 

evaluations of major and small appliances, 

electronics, home & garden, home 

environment, baby & child, chemistry, 

textile and food products ï about 100 

different product categories and almost 

3000 individual products each year.   

He is a licensed NYS Professional 

Engineer and has a green belt certification 

in lean six sigma. Mark earned his Masterôs 

from MIT and Bachelorôs from Manhattan 

College, both in Mechanical Engineering, 

and he has an MBA from Fordham 

University. 

As a member of a DOE (U.S. Dept. of 

Energy) advisory group, Mark provided 

testimony to a US Senate Committee 

related to the Energy and Natural 

Resources on Appliance Standards 

Improvement Act of 2009, ultimately 

leading to improvements in DOE test 

procedures and the EPA (Environmental 

Protection Agency) Energy Star Program.   

Mark is a judge at this yearôs fair as well as 

the very first Tri-County Science & 

Technology Fair back in 1994! 



A FEW WORDS ABOUT THE ORGANIZERS 

The Tri County Science Technology Fair was founded in 1990 by The Putnam Childrenôs  

Discovery Center, a volunteer organization. The original Fair was a countywide competition for 

Putnam County.  In 1993 the Fair expanded to a regional Fair to include Westchester and  

Rockland Counties.  The Fairôs primary purpose is to reward children who have an interest in 

science, math and technology.  Public, private and home schooled students from the three  

counties are welcome to participate in the Fair, A STEM Activity. 

Elementary and middle school students gain entry to our Fair by placing in a Science &  

Technology Fair organized by their school. Home schooled students are entered based on their 

parent or the person in charge of their home schooling.  The local organizers in the public or 

private schools determine who will continue on to our Fair.  It is recommended that they  

encourage their first or second place winners.  They can send up to twelve exhibits in the 

elementary and middle school divisions. There are nine categories for K-8  Biology, Chemistry, 

Environment, Earth/Space, Engineering/Technology, Health & Medicine, Math/Computers,  

Physics. & Psychology  On the High School level two categories have been dissected into two: 

Health & Medicine is now: Health &  Nutrition; Medicine and Medical Science & Technology. 

Psychology is now: Clinical/Social Psychology; Physiological/Experimental Psychology. 

To view the rules visit www. DiscoveryCtr.org. For the purposes of our Fair the  

Divisions are: Division ñEò grades K-4 / Division ñMò grades 5-8 Division ñHñ grades 9-12.  Schools 

that cross into two divisions can send 12 exhibits grades K-4 and 12 within grades 5-8 and 18 

within grades 9-12.  High School students are ñdirectò entered by either their principal or science 

department chairperson, or District STEM coordinator.  The majority of high school students  

presenting at our Fair have opted for individual empirical or theoretical research projects as these 

projects meet the eligibility requirements for the NYS level.  Three students and six alternates on 

the high school level will be selected to continue on to the NYS Science Congress.  In the Middle 

School Division several students may be selected for further competition at the Broadcom Masters 

a National competition organized by Society for Science & the Public (SSP). 

The Center wishes to thank our sponsors, the volunteers, committee leaders, and the endless 

hours of dedication by the presenting students and their families, without whose support there 

would be no Fair.  

Beware of the words ñsettled scienceò  there is no such thing as ñsettled scienceò. Science 

is always evolving.  So if you believe something is ñdifferentò explore it, try to defy it and 

see where that road takes you.  Maybe it takes you back to ñaccepted science.ò  But we will 

only learn when scientists aim to prove or disprove theories. Please continue to explore, 

our future depends on it.  

Winners from the 2019 Tri County Fair available www.DiscoveryCtr.org after May 1. 

Your school can have a fun Hands on Science Program complete with an educational magic 

show offered on Saturdays or Sundays for Jewish Day Schools.  For complete details visit online 

at www.DiscoveryCtr.org or call 845 621-1260 

http://www.DiscoveryCtr.org/
http://www.DiscoveryCtr.org/


  

    

TODAYôS PROGRAM 

 

 8:00-9:30 Student Registration & Set Up 

 8:30ï 9:30 Complimentary Continental Hospitality Breakfast  

   for Students, Teachers & Parents 

 8:30  Gift Shop Opens 

   Tï Shirts, Science Items , Tupperware & More 

 8:30-9:00 Judgesô Hospitality Breakfast 

 9:00  Judgesô Meeting  

 9:30  Snacks and Coffee for Sale 

 9:45  All exhibits must be set up for cross check. No one 

   will be allowed to set up after 9:45 

 10:00-12:00 Exhibit Judging 
   (Exhibiting Students, Judges & Authorized Fair personnel only) 
   ** Parents of Division E & M must stay on the premises** 

 12:00-2:15 Lunch / Concession Stand Items Available for Sale 
 

 1:00-2:00 Public Viewing 

 2:00-2:15 Grades 5-12 dismantle exhibits/put them in vehicles 

 2:15  Award Ceremony in the Cafeteria for grades K-4 

 2:30  Award Ceremony in the Auditorium for grades 5-12  

 2:30  Tupperware Fundraiser Table closes To purchase  

   post fair www.janicepcdc.my.tupperware.com 

 2:45  Gift Shop Closes / Doors open in the Auditorium 

 3:30  Grades K-4 dismantle exhibits/put them in vehicles 

   at conclusion of K-4 Awards ceremony 
 

    

Awards Ceremony 

   Mark Connelly, Samsung 
   Keynote Speaker 

   Judy Vigar PepsiCo Global R&D 
   Keynote Speaker  
   Joseph Sciame  Science Teachers Association NYS  
   Featured Speaker , presenting Marilyn Reiner Award 

   Mark Newman www.marknewmanhomes.com 

   Diane Sewell, Putnam Childrenôs Discovery Center, 

   Mark Newman 
   Presenters  Judge Edith Miller Excellence in Education Award 

   Susan Scaell Handelman, retired 

   Presenting:  Susan Schaell Handelman Award for Scholastic 

   Excellence in Science & Technology 

   Frank Iacopelli  
   Master of Ceremonies 
   Mark Kramer, Shawon Khan, Marc Karell, 

   Frank Iacopelli & Janice Newman  

 4:00  50/50 Raffle is drawn 



The Tri County Science  & Technology Fair 
Organizer 

The Putnam Childrenôs Discovery Center, Inc. (PCDC) 

A not for profit organization 501 (c) (3) 

SCIENCE FAIR COMMITTEE 
Janice Newman  

Chairperson, Executive Director, PCDC 
 

Gail Deuso 

Special Events Chairperson 
 

Sheri Rosensweig 

Fundraising 
 

Doug Mann 

Sci Tech Fair Volunteer Coordinator PCDC 
 

Mark William Newman 

Administrative Secretary, PCDC 
 

Peggy Lynch 

Special Events Committee Leader PCDC 
 

 

Special thanks to 
 

Ellen Doherty, Principal WPHS 
 

Dr Margaret Hawthorne Doty 

Coordinator, Science & Engineering 
 

Kimberly Fleming 

and White Plains HS Custodial Staff 
 

Michael Blueglass 

and the WESEF team 
 

Stephanie Lemnious 

Broadcom Masters 
 

Gail Deuso, Ruth  Theaman 

Judges Room Coordinators 

Diane Sewell 

K-8 Room Lead Floor Manager 



SPONSORSHIP 

PepsiCo Global R&D 
Grand Sponsor 

Special Thanks to 

Judy Vigar 
Vice President, CSD and Food Service Platforms for Global Beverages R&D   

Judge Edith Miller Excellence in Education  

The Newman Family 
Gem Level Sponsors: Bronze Level 

KOHLS 
Brewster location Lightning Rod: Aluminum Level 

Lawrence Brown, CPA 

914-285-4101 

Friends Of Science: Thumbs Up 

Dr Bobbi Pinnow , Vallhalla  HS 

Special Fund Donations to 

Marilyn Reiner Science in Education 

Science Teachers Association of New York State  

Westchester Section 

Special Fund Donations to 

Judge Edith Miller Excellence in Education 
Donors: 

MARK NEWMAN  TAMPA, FL REALTOR 

www.marknewmanhomes.com 

MATTHEW NEWMAN 

Flamb¯ Comedy  / follow on twitter @MattsNewmans 

AIR TIGHT SALES / TUPPERWARE FUNDRAISER 

www.Janicepcdc.my.Tupperware.com 

Pablo & Cecila Caldas Theresa Henry 

Doug Mann Michael & Larisa Mulroney  

Lane & Wendy Newman Roberta Rosensweig 



** Grand Sponsors should 

include a logo for 

reproduction** 

PayPal donations can be 

made to 

JNewman@DiscoveryCtr.org 

Or visit www.DiscoveryCtr.org 

for links for online giving. 

These  companies match 

donations, please let us know if 

you are an employee.  

GOLDMAN SACHS 

ING 

IBM 

MERRIL LYNCH       

MICROSOFT     

ALTRIA 

Please  see if your company 

does matching grants we would 

love to welcome them. 

tǊŜƳƛŜǊ /ƛǊŎƭŜ  Ϸ  нлΣлллΦлл  

   

DǊŀƴŘ {ǇƻƴǎƻǊ  Ϸ  млΣлллΦлл  

   

DŜƳ [ŜǾŜƭ  

 5ƛŀƳƻƴŘ  Ϸ     уΣрллΦлл  

 tƭŀǝƴǳƳ  Ϸ     тΣлллΦлл  

 DƻƭŘ  Ϸ     рΣлллΦлл  

 {ƛƭǾŜǊ  Ϸ     нΣрллΦлл  

 .ǊƻƴȊŜ  Ϸ     мΣлллΦлл  

   

[ƛƎƘǘŜƴƛƴƎ wƻŘ  

 /ƻǇǇŜǊ  Ϸ        трлΦлл  

 !ƭǳƳƛƴǳƳ  Ϸ        рллΦлл  

 9ƭŜŎǘǊƛŎ  Ϸ        орлΦлл  

   

CǊƛŜƴŘǎ hŦ {ŎƛŜƴŎŜ  

 IŜŀǊǘ  Ϸ        нрлΦлл  

 IŜƭǇƛƴƎ IŀƴŘ  Ϸ        мллΦлл  

 ¢ƘǳƳōǎ ¦Ǉ  Ϸ           трΦлл  

 [ŜƎ ¦Ǉ  Ϸ           рлΦлл  

Name_________________________________ Phone ___________________    

Company_________________________  Email 

________________________   

Address ________________________________________Donation  $______ 

All donations to PCDC  are tax deductible per IRS 501(c)  (put STF or Science Fair in the memo)  

Mail to: PUTNAM CHILDRENôS DISCOVERY CENTER, INC.  

PO BOX 222 Carmel, NY 10512  

LOOKING FORWARD TO NEXT YEARé. 

People often ask us what can I do to help. The two biggest areas of need are financial and 

volunteering. If you can discuss with your employer the wonderful experience your child had and 

suggest a corporate donation that would be fantastic.  All donations are tax deductible. Our 

organization is a qualified 501(c) (3). The Fair is 100% volunteer, so you can assure your donor 

that all the proceeds go towards prizes and the production of the fair. 

Please remember no amount is too small 



Judge Edith Miller  

Excellence in Education 

Award for top overall MS score 

Edith Lorraine Meyer was born into poverty on December 3, 1929.  Her 

parents Earl &Florence Meyer were considered the working poor. She 

lived with her sister Yvonne in a one bedroom apartment with a bath 

tub in the kitchen. It was one of the few flats to have a toilet inside the 

apartment.  She brought herself from a place of poverty to a place of 

prominence by committing to school and education.   Realizing the 

only way out of the cycle of poverty was college; she walked to school 

with cardboard in her shoes. This saved her the nickel bus fare so that 

she could attend Hunter College.  She went on to St Johnôs Law School and graduated 

as the only woman in her class.  After passing the bar exam, she decided to focus on 

having a family.  With a law degree under her belt she knew she would never be poor 

again.  Five years later she started a job at The New York City Legal Aid Society 

where she could assist people who were less fortunate.  She quickly rose to the head 

of the office.  She went on and was appointed by Mayor Lindsay to the Family Court of 

NY, where she  became the administrative judge. During her time in family court, she 

was the presiding Judge on the famous Willie Bosket case which became  instrumental 

in helping to change NYS law. The ramifications of this case resulted in children under 

age 16 committing heinous crimes could be tried as adults. The moment that made her 

proudest was becoming the FIRST woman to be appointed to the Appellate Term of 

the NYS Supreme Court.  Judge Edith Miller passed on to her children, Brian and 

Janice the importance of education and because of this, Janice, her daughter, founder 

of The Putnam Childrenôs Discovery Center and the founder of the Tri County Science 

& Technology Fair created a fund in her honor. The Discovery Center  annually hosts 

the Tri County Science & Technology Fair. The first recipient of this award was in 

2005. The  middle school exhibit with the highest score receives The Judge Edith  

Miller Excellence in Education Award.   Judge Miller is survived by her two children  

Janice & Brian and three grandchildren,  Michael, Mark & Matthew and great  

grandchild, Jasmine and Jace. 

 

To contribute use PayPal JNewman@DiscoveryCtr.org 

or checks payable to PCDC memo: JEM 

PO Box 222 Carmel, NY 10512 



MARILYN REINER   

 

SCIENCE IN  

EDUCATION FUND 
Award for top overall HS score 

In the fall of 2004 we lost a strong supporter within our science community.  Marilyn 

Reiner, a retired high school science teacher from Pearl River HS, passed away  

unexpectedly.  She elevated the standards for high school students by creating an  

additional competition for the top nine students at the Tri County Science & 

Technology Fair.  She was the president of the Westchester Section of The Science 

Teachers Association of New York State and worked tirelessly on the Tri County 

Science & Technology Fair. 

In January 2005, The Putnam Childrenôs Discovery Center started a fund in her 

honor, and the monies raised are utilized solely for science activities for children.  The  

Discovery Center reaches children in Putnam, Rockland, Westchester, Dutchess and 

Orange counties in New York State.  The programs that currently will benefit are: 

Family Science, a program that helps to take the mystery out of science; encourages 

parents not to be afraid of participating in their local science fairs.  The program also 

offers  

science fair project suggestions and support when ñyou get stuckò during the project 

process. Hands On Science, a program (grades K-8) that takes place in school for  

students interested in science.  The program offers several hands on activities where  

questioning is encouraged and the children work with a teacher in small, informal 

groups. Tri County Science & Technology Fair, an annual event for grades K-12.  The 

best and the brightest students exhibit their projects, competing on a regional level.  

Three of the best researchers on the high school level go on to the NYS competitions. 

 

To make a donation, please make checks payable to PCDC and memo MRSE or  

Marilyn Reiner Science in Education.  Mail to PCDC PO Box 222 Carmel, NY 10512.   

 

Or use PayPal: JNewman@DiscoveryCtr.org  



 Susan Schaell Handelman Award for  

Scholastic Excellence in Science & Technology  
The best Middle School with the highest overall average among all other Middle Schools.  

Susan Schaell Handelman has been an 

educator in private and public schools in CT 

and NY, and a volunteer for many 

organizations including the PCDC. Being an 

R.N. and teacher, Family Science Nights 

included Susan with the 3D human body 

puzzles and eye & ear models, sharing 

anatomy and physiology facts with curious 

children and their chaperones. She arranged 

the initiation of the Hands On Science 

classes at the Kent Schools in Carmel, NY to 

provide day and evening enrichment 

workshops, which attracted participants from other districts as well. 

Originating from a small, rural community in Illinois, Susan graduated from 

Northwestern University, having received a full academic scholarship to study 

childhood development and education. A Master of Science degree from NY Medical 

College and Pace led to Nursing Board Certifications as a Family Nurse Practitioner 

and also Womenôs Health Care Nurse Practitioner (ñpioneerò positions). She was also 

a Certified Electrologist. 

Though now retired these ongoing educational, science, and health interests inspired a 

special appreciation and support for the quality programs PCDC brings to communities. 

She has recruited funding, teachers, judges, shared PCDC judging protocols, and  

 obbied for science fair publicity resulting in increased participation. 

Her late husband James, and sons Zach and Jed participated in PCDC endeavors 

also. Grandson Asher is expected to continue the tradition. 

 

To make a donation, please make checks payable to PCDC and memo SSH or  

Susan Schaell Handelman Award for Scholastic Excellence in Science & Technology.   

Mail to PCDC PO Box 222 Carmel, NY 10512.  

 

Or use PayPal: JNewman@DiscoveryCtr.org  
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Kimberly Fleming is a Science Research Teacher at White Plains 

High School.  She has been volunteering at the Tri-County Fair since she 

began working at the high school in the fall of 2012.  Prior to her arrival in 

Westchester, Kimberly taught Living Environment, Chemistry and Science 

Research in the NYC public school system.  Kimberly has earned her NYS 

certification in Gifted and Talented Education as well as in Biology and 

General Science.  In 2015, she was awarded the Hudson Valley STEM 

Teaching Fellowship which included the amazing opportunity to spend 2 

weeks working alongside researchers at Regeneron Pharmaceuticals.  She is 

currently taking a class on Climate Change and learning methods to bring this 

research to students in a meaningful way.  Kimberly recognizes that students 

do best when they are given opportunities to explore their interests and 

participate in interactive hands-on activities that apply science to real-world 

problems.  Science Research courses and the numerous science fair 

opportunities that Westchester offers is an ideal outlet for exploring STEM 

topics.  

When Kimberly is not working or taking classes, she enjoys spending time 

with her husband and two young children.  Her favorite activities are 

traveling, cooking, reading, and painting.   

It is very safe to say that the Fair could not be run without the wisdom of 

Kimberly Fleming.  She works tirelessly on the Fair behind the scenes as well 

as running the entire HS wing of the Fair the day of.  



THE MANY FACES OF THE VOLUNTEERS 
These people were ñSpotlighted ñ in past Fairs, watch each year as we add more 

Frank Iacopelli, 

Judges Committee 

Peggy Lynch  

Concession Manager 

Tony Meschino 

Magician 

Elementary Floor 

Manager  

Matthew Newman 

Flamb® Comedy 

General Volunteer 

Joseph Sciame  
Science Teachers Assn 

of NYS Westchester 

Christina Iacopelli, 

Data Tabulation 

Robert Maver 

General Volunteer 

Mark Karell 

Judges Committee 

Mark Kramer 

 Judges Committee 



Mark William Newman 

www.marknewmanhomes.com 

General Volunteer 

Amanda Iacopelli 

Data Tabulation 
Betty Malone 

Elementary Room 

Theresa Henry 

Elementary Room 

Gail Deuso 

25 year volunteer 

SPECIAL PEOPLE  
Each Division was asked to name people who have been involved with the Fair for years 

Michael Blueglass 

Donna Cardillo 

Arthur Cooper 

Dr. Maria DeCandia 

Gail Deuso 

Kimberly Fleming 

Dean Gallea 

Theresa Henry 

Frank Iacopelli 

THE MANY FACES OF THE VOLUNTEERS 
These people were ñSpotlighted ñ in past Fairs, watch each year as we add more 



SPECIAL PEOPLE  

Amanda Iacopelli 

Christina Iacopelli 

Chris Kalish 

Marc Karell 

Shawon Khan 

Reid Klarsfeld 

Mark Kramer 

Bettye F. Malone 

Gerald Mannarino 

Caryn Margolis 

Lawrence McIntyre 

Kathleen McManus 

Gail Meeker 

Tony Meschino 

Bruce Meyer 

Michael Mulroney 

Janice Newman 

Mark Newman 

Matthew Newman 

Todd Newman 

Joanne Quinn 

Marilyn Reiner 

Michael Saccucci 

Michael Saccucci, Jr 

Beth  Schoenbrun 

Steve Sylvia 

Dawn Sylvia 

Judy Vigar 

Lb YLb5 5hb!¢Lhb{ 

Maverick Publishing 

www.maverickpublishing.net 
 

Featuring: small business web design 

GINOõS TRATTORIA 

www.ginostrattoria.com 

VITOõS FINEST  MARINARA 

www.Vitosfinest.com 

Special Thanks Pepsico Global R & D 

Judy Vigar 
Vice President, CSD and Food Service Platforms for Global Beverages R&D   

Jan Weststrate 
Senior Vice President, R&D Global Functions, Governance and Compliance 



Judges come from the following companies 

Adelphi University 

Albert Einstein College of Medicine 

BF Innovation Inc 

Clever Devices 

Collado Engineering 

Columbia University 

Consumer Reports 

Deskew Technologies, LLC 

DLB Associates 

Fordham University 

Glenville Capital Management LLC 

IBM 

Indigo Education Company 

Jacobi Medical Center 

Lehman College(CUNY) 

Manhattanville College 

Mercy College 

Montefiore New Rochelle 

New York Medical College 

New York Power Authority 

New York University 

Northern Westchester Hospital 

Nyack College 

NYS Mental Hygiene Legal Service 

PepsiCo 

Purdue Pharma LP 

Red Hat 

Retina & Laser Consultants 

Saint Barnabas Hospital 

Samsung Electronics America 

semi retired  Beacon HS Manhattan 

St. Thomas Aquinas College 

State University of New York (SUNY) at New 

Paltz 

SUNY Rockland Community College 

The College of Westchester 

ThousandEyes 

United States Military Academy 

Universal Taxes 

University of Cincinnati 

Westchester Center for the Study of Psychoa-

nalysis and Psychotherapy 

Westchester Community College 

Western Connecticut State University 

(WCSU) 

Willis Towers Watson 

Yeshiva University 

2019 JUDGES 
WŀŎƪ /Ƙƻȅ 5ŀǘŀ ¢ŀōǳƭŀǝƻƴ 

CǊŀƴƪ 5ϥhƴƻŦǊƛƻ WǳŘƎŜǎϥ wŜƎƛǎǘǊŀǝƻƴ 

LǊŜƴŜ 5ϥhƴƻŦǊƛƻ WǳŘƎŜǎϥ wŜƎƛǎǘǊŀǝƻƴ 

5Ŝŀƴ DŀƭƭŜŀ WǳŘƎƛƴƎ /ƻƻǊŘƛƴŀǘƻǊ Y-у 9ȄƘƛōƛǘ Iŀƭƭ 

/ƘǊƛǎǝƴŀ LŀŎƻǇŜƭƭƛ 5ŀǘŀ ¢ŀōǳƭŀǝƻƴ aŀƴŀƎŜǊ 

CǊŀƴƪ LŀŎƻǇŜƭƭƛ aŀǎǘŜǊ ƻŦ /ŜǊŜƳƻƴƛŜǎ 

WƻƘƴ WǳƴƪŜǊ .ŀƭƭƻǘ ¢ǊŀƴǎŦŜǊ /ƻƻǊŘƛƴŀǘƻǊ 

aŀǊŎ YŀǊŜƭƭ WǳŘƎƛƴƎ /ƻƻǊŘƛƴŀǘƻǊ I{ 9ȄƘƛōƛǘ Iŀƭƭ 

{Ƙŀǿƻƴ YƘŀƴ WǳŘƎƛƴƎ /ƻƻǊŘƛƴŀǘƻǊ Y-у 9ȄƘƛōƛǘ Iŀƭƭ 

aŀǊƪ YǊŀƳŜǊ WǳŘƎƛƴƎ /ƻƻǊŘƛƴŀǘƻǊ Y-у 9ȄƘƛōƛǘ Iŀƭƭ 

wƻōŜǊǘ [Ŝǿ 5ŀǘŀ ¢ŀōǳƭŀǝƻƴ 

±ƛŎǘƻǊƛŀ [Ŝǿ 5ŀǘŀ ¢ŀōǳƭŀǝƻƴ 

5ǊΦ aƛŎƘŀŜƭ {ŀŎŎǳŎŎƛ WǳŘƎƛƴƎ /ƻƻǊŘƛƴŀǘƻǊ - 5ŀǘŀ ¢ŀōǳƭŀǝƻƴ 
aŀǊƛǎƘŀ ¢ŀƳŀƪǳǿŀƭŀ 5ŀǘŀ ¢ŀōǳƭŀǝƻƴ 



Mr. Paul Ahn 

Dr. Barbara Allen-Lyall 

Ms. Norah Alruwaili 

Mr. Ali Ansari 

Ms. Francine Antonucci 

Dr. Narasim Banavara 

Dr. Indranil Basu 

Dr. Jessica Berrios 

Dr. Advait  Bhat 

Dr. Grace Bonanno 

Mr. Giuseppe Bongiorno 

Dr. Carolyne Brikis 

Mrs. Maria Browne 

Ms. Paula Cancro 

Mr. Sam Chang 

Dr. Ali Chettih 

Dr. Mushfique Choudhury 

Dr. Stavros Christofi 

Mr. George Chung 

Dr. Virginia Chung 

Mr. Mark Connelly 

Mr. Mitchell Cooke 

Prof. Arthur J. Cooper 

Dr. Kathleen Crowley 

Ms. Cathy Culver 

Dr. Meghan De Witt 

Dr. Kristie deRuiter 

Ms. Leann Du Higashi 

Mr. Evans Eboigbodin 

Ms. Barbara Edelheit 

Mr. Adam Egelberg 

Mr. Raymond  Estrella 

Dr. Jay Fleischman 

Mr. Wilson Frank 

Mr. Scott Friedbauer 

Mr. Steven Fulakeza 

Chi Giang 

Dr. Constance Haslett 

Dr. Daniel Hawthorne 

Mr. Steve Herman 

Dr. Daishia Howard 

Dr. David Jameson 

Dr. Leslie Jameson 

Mr. Tommy John 

Mr. Chris Kalish 

Dr. Daniel Kaluka 

Dr. Mary Kelly 

Dr. Hong Duck Kim 

Mr. Michael Kimble 

Mr. Alan Koller 

Mr. Patrick Ladd 

Dr. Marie Lamsen 

Dr. Michael Lanham 

Mr. Jim Laredo 

Ms. Deugwoo (Monica) Lee 

Dr. John Lucassen 

Prof. Radhashree Maitra 

Mr. Gino Malpartida 

2019 JUDGES 



Thank you for taking the time to judge today.   

The students deserve to get the best judges in their field. We understand there were 

many things you could have done instead and are grateful  that you chose to volunteer 

in this great STEM program. 

Please volunteer next year to inspire and foster  

the young scientists of tomorrow 

Please consider inviting co-workers, colleagues, your personal doctors, people who you have a professional 

affiliation with to join the team of qualified judges for next year.   

Mr. Gerald Mannarino 

Mr. Nicholas Mannarino 

Mrs. Bertie Martin_Saboori 

Mr. Don Mays 

Maxwell McCauley 

Ms. Lauren McMahan 

Ms. Jessica Min 

Mr. Alberd Misku 

Dr. Mary Mitchell 

Dr. Stephen Moshman 

Mr. Steven Moskowitz 

Dr. Laura Nattress 

Dr. Chi Nguyen 

Ms. Brielisa Norman 

Dr. Chris Nwosisi 

Dr. Kevin O'Donovan 

Mrs. Megan Padovani 

Dr. Christopher Pappas 

Dr. Chin Park 

Ms. Pam Peacock 

Mr. Daniel Pellegrin 

Dr. Aaron Perey 

Mr. Peter Piechocniski 

Ms. S. Raquel  Ramos 

Dr. Warren Rosenberg 

Mr. Brandon Rosenthal 

Mr. Frank Ruta 

Dr. Rolf Ryham 

Prof. Lalitha Samuel 

Mr. Isiah Schwartz 

Dr. Olga Sellmann 

Mr. Ron Shapiro 

Ms. Tara Shapiro 

Mr. Sean Simpson 

Mr. Waynett (Wayne) Sobers 

Dr. Carolyn Springer 

Ms. Karen Tschinkel 

Mrs. Judy Vigar 

Mr. James Wasvary 

Ms. Madeline Whaley 

Mr. Rachmadian Wulandana 

Ms. Kourtney Zeiler 

Ms. Felita Zhang 

2019 JUDGES 



A LABOR OF LOVEé. A LOVE OF SCIENCE 

The Tri County Science & Technology Fair is 100% Volun-

teer 

JUDGES 

Every year we need good, reliable, qualified judges .   

¶  Scientists 

¶  Engineers 

Å Retired Computer, Math  & Science teachers 

Å Doctors, Nurses, Other Health Care Professionals 

Å College students with science majors/ interns 

¶  Psychologists / Psychiatrists 

Visit www.DiscoveryCtr.org and fill out the judges form  

on the Tri County page 

ADMINISTRATIVE / OFFICE 

¶  PRï Press 

¶  Collators to prepare packets 

¶  Registration  at the Fair 

¶  Data Entry at the Fair 

Email JNewman@DiscoveryCtr.org 

DAY OF THE EVENT 

¶  Hospitality Table 
¶  Lunch Time Volunteers 
¶  Concession / Gift Shop 
¶  Floor Managers 
Visit www.DiscoveryCtr.org and fill out the Volunteers  form  

on the Tri County page 



SPECIAL THANKS 

REGISTRATION COORDINATORS 

Diana Evangelist , Ardsley HS 

Lawrence McIntyre , Westlake HS 

Mark Nowak, Edgemont  Jr/Sr HS 

Paul Rubeo , North Salem HS 

Jeremy Szerlip ,  Scarsdale HS 

Jeff Wuebber , New Rochelle HS 

Jerry Zupan , Putnam Valley HS 

Kimberly Flemming Theresa Henry 

Diane Sewell Lawrence McIntyre 

Mark Newman Todd Newman 

VIDEO & PHOTOGRAPHY 

Michael Blueglass, Yorktown High School 

Amanda Iacopelli 

Christina Iacopelli 

RUNNERS & GUIDES 

John Junker 

Robert Maver  

GIFT SHOP VOLUNTEERS 

Special thanks to all the high school students from White Plains HS that 

helped us with logistics and navigating the building.  

EXHIBIT FLOOR MANAGERS 



Tri County Science & Technology Fair welcomes  public, private and home schooled students 

from Westchester, Putnam & Rockland Counties. Elementary & Middle School participants have 

placed in their school Fairs or come with a recommendation if home schooled. High School 

students are direct entered by their Science teachers, Science Department Chairs or Principals. 

The Discovery Center started the Tri County Fair in 1993 to create a regional competition. We 

are the only Fair in NYS that spans K-12.  If your school would like to get involved in the 2019 

Fair email JNeman@DiscoveryCtr.org. If your school does not currently hold a school wide 

science Fair and would like to get one underway please email JNewman@DiscoveryCtr.org.  

Your Fair can be set up by your PTA, teachers, or a group of interested  parents.   

2019 Participating Schools 

Ardsley HS 

Bell Middle School 

Blind Brook HS 

Columbus Elementary 

Edgemont HS 

Edgemont Jr/Sr HS 

F.E. Bellows 

Family School 32 

Farragut MS 

Fox Lane HS 

Garrison School 

George Fischer MS 

Harrison HS 

Hendrick Hudson HS 

Irvington HS 

John Jay MS 

Kahlil Gibran School 

Lakeland Copper Beech MS 

Louis M Klein MS 

Mahopac HS 

Mahopac MS 

Mildred E Strang 

New Rochelle HS 

North Salem HS 

Ossining HS 

Patricia Dichiaro 

PEARLS 

Pelham Memorial HS 

Pelham MS 

Prospect Hill School 

Putnam Valley Elementary 

Putnam Valley HS 

Richard .J. Bailey 

Rye Neck HS 

Rye Neck MS 

Scarsdale HS 

School 30 

Seven Bridges 

Sleepy Hollow HS 

Somers HS 

St. Augustine 

Tappan Zee HS 

Valhalla HS 

Westlake HS 

White Plains HS 

Woodlands MS 

Yorktown HS 



2019 Teachers & Fair Coordinators 
The teachers and local Fair coordinators are the unsung heroes who have inspired 

and encouraged  students exhibiting today. They have volunteered  their time to 

create a  Science & Technology Fair in their schools and have mentored and / or 

arranged for mentors for their students. We deeply appreciate their commitment to 

science, math & technology 

Steven Beltecas Pelham Memorial HS 

Michael Blueglass Mildred E Strang MS 

Allison Blunt Harrison HS 

Kristen Bonnici Rye Neck HS 

Maria Buckley Pelham MS 

Sarah Buckley Columbus Elementary School 

Daniel  Carleton John Jay HS 

Karen Connell Tappan Zee HS 

Natalie DiPaolo Family School 32 

Jennifer Doran Rye Country Day School 

Leah Englander Rye Neck MS 

David  Erenberg Sleepy Hollow HS 

Diana Evangelist Ardsley HS 

Frances Farrell Kahlil Gibran School 

Kimberly Fleming White Plains HS 

Randy Gunnell Harrison HS 

Christopher Hasson PEARLS Hawthorne 

Kathy Hess School 30 Yonkers 

Valerie Holmes Ossining HS 

Kevin Keegan Garrison School 

Gail Kipper Farragut MS 

Rachel  Koenigstein Yorktown HS 

Ann Marie Lipinsky John Jay HS 

William Maelia Somers HS 

Denice Manzo 

Patricia Dichiaro Elementary 

School 

Lawrence McIntyre Westlake HS 

Todd Mensch Woodlands MS 

Lori Morton Seven Bridges MS 



2019 Teachers & Fair Coordinators 
The teachers and local Fair coordinators are the unsung heroes who have inspired 

and encouraged  students exhibiting today. They have volunteered  their time to 

create a  Science & Technology Fair in their schools and have mentored and / or 

arranged for mentors for their students. We deeply appreciate their commitment to 

science, math & technology 

Lori Morton Bell MS 

Dan  Moy RyeNeck HS 

Mark Nowak Edgemont Jr/Sr HS 

Joan O'Keeffe Louis M. Klein 

Nadia Parikka Irvington HS 

Stephanie  Peborde Fox Lane 

Angelo Piccirillo Ossining HS 

Bobbi Pinnow Valhalla HS 

Margaret Podesta 

Putnam Valley Elementary 

School 

Dennis  Quackenbush Mahopac HS 

Jodi Riordan John Jay HS 

Christine Rogers Hendrick Hudson HS 

Paul Rubeo North Salem HS 

Michael Scarantino FE Bellows 

Stephanie  Schilling Irvington HS 

Heather Schmidt George Fischer MS 

Elizabeth Stephens Mahopac HS 

Elizabeth Stephens Mahopac MS 

Michele Sugantino Blind Brook HS 

Jeremy Szerlip Scarsdale HS 

Alyssa Theiss St. Augustine's School 

Patricia Viggiano Lakeland Copper Beech MS 

Christine Watroba John Jay MS 

Geri  Winterroth Irvington HS 

Jeff Wuebber New Rochelle HS 

Lauren Zeoli RyeNeck HS 

Michele Zielinski Sleepy Hollow HS 

Jerry Zupan Putnam Valley HS 



FAQ about AWARDS 
 
Why didn't a student get first place when there were only 
two exhibits in his/her category?  
Not all schools fill an exhibit in each category. They may choose to enter more exhibits in  
another category. When a category at the Fair has less students there is a greater likelihood 
that not all three awards will be awarded. Each exhibit has to achieve a minimum score prior to 
being considered for an award. 
   

Why was first & third place awarded without a second place? 
Each award has a minimum score. To be eligible for first place you must score higher then 90, 
for second 85 and third 80. Please keep in mind that is a minimum, so if we have a 98,97,92 
then those are the First, Second & Third place winners. If we have a 92,84,80 then First & Third 
will be awarded with the 84 taking third. 

  

How did a student get an opportunity for Broadcom Masters when 
he/she didn't win 1,2,3 place?   
The Middle School Division at the fair is grades 5-8 and fifth graders are not eligible for  
Broadcom. It is possible for fifth graders to place in all three levels (1,2,3) and the 4th place or 
5th place person is eligible for Broadcom based on the scores. If one assumes that the scores 
are 99,98,97,96,95 and the first three are fifth graders but last two are 6th-8th grades then those 
two may have the highest scores eligible to go to Broadcom. Additionally not all exhibits are 
eligible for Broadcom so it is possible that the 1,2,3 are all in grades 6-8 but none of the exhibits 
qualified, or none of the exhibitors signed up to be considered. 

SPECIAL AWARDS 
 

Judge Edith Miller Excellence in Education 
Award for top overall MS score 
 

Marilyn Reiner Science in Education   
Award for top overall HS score 
 

Susan Schaell Handelman Award for  

Scholastic Excellence in Science & Technology  
The best Middle School with the highest overall average among all other Middle Schools.  



ELEMENTARY SCHOOL  

EXHIBITS 

Grades K-4 
Schools are permitted to enter up to three exhibits in any of the  

following categories but not to exceed more then 12 exhibits in the 

division (K-4) 

**no exhibit can have more then 3 contributors** 

Exhibits are by category and then alphabetically listed by contributor.  

Each exhibit is listed once with all contributors. 

Biology  

Chemistry  

Earth/Space 

Engineering/Technology  

Environment  

Health & Medicine 

Math/Computers  

Physics 

Please note homeschooled students welcome 



BIOLOGY 

CHEMISTRY 

½ŀǊŜŜƴŀ 5ƛƻƭŀ  Iƻǿ 5ƻ hǳǊ {ŜŜŘǎ DǊƻǿΚ 
t9!w[{   

9ƭƭŜǊȅ DƻǊŘƻƴΣ DǿŜƴ 
DƻǊŘƻƴ 

 ²ƛŘŜ hǇŜƴ 

DŀǊǊƛǎƻƴ {ŎƘƻƻƭ   

/ƘŀǊƭƛŜ IŜƛƳΣ !ƳŀǊŀ 
{ŀƳǎƻƴ 

 ¢ǊŀƛƴΣ ¢ǊƛŎƪ ƻǊ ¢ǊŜŀǘ 

DŀǊǊƛǎƻƴ {ŎƘƻƻƭ   

aŀǊŎǳǎ [ŀǳ  aŜƎŀƭƻŘƻƴ 
tǳǘƴŀƳ ±ŀƭƭŜȅ    

[ǳƪŜ wǳƴƎŜ  5b! 
tŀǘǊƛŎƛŀ 5ƛŎƘƛŀǊƻ     

¸ƻǳŀƴƴŀ ¢Ŝƴƛǎŀ  ²ƘƛŎƘ .ǊŜŀŘ aƻƭŘǎ ǘƘŜ CŀǎǘŜǎǘΚ 

tŀǘǊƛŎƛŀ 5ƛŎƘƛŀǊƻ     

WƻƴŀǘƘŀƴ ²ŀŎŀǎŜǊ  ²ƘƛŎƘ CƻƻŘ 5ƻŜǎ aȅ /ŀǘ [ƛƪŜ ǘƘŜ .ŜǎǘΚ 

tǳǘƴŀƳ ±ŀƭƭŜȅ    

{ŀǊŀ .ƻǿŘŜƴ  {ŀƭƛƴŜ {ƻƭǳǝƻƴΗΗ 
{ŎƘƻƻƭ ол   

aŀȄ /ŜŀΣ  
hǎōƻǊƴŜ wƛƴƎǎǘŀŘ 

 hȄƛŘŀǝƻƴ 

CΦ9Φ .Ŝƭƭƻǿǎ   

LǎŀōŜƭƭŜ /ƻƭŜǩΣ  
{ǳƳƳŜǊ {ŎǊƻŎŎŀ 

 5ƻǳōƭŜ ¢ǊƻǳōƭŜ ǿƛǘƘ .ǳōōƭŜǎ 

tǳǘƴŀƳ ±ŀƭƭŜȅ    

!ƛŘŜƴ 5ŀǾŜƴǇƻǊǘΣ  
{ƘŀƴŜ LƴŜǎƻƴ 

 Lƴǎǘŀƴǘ LŎŜ 

wƛŎƘŀǊŘ ΦWΦ .ŀƛƭŜȅ   



EARTH / SPACE 

ENGINEERING / TECHNOLOGY 

CHEMISTRY 

9ƭƛȊŀōŜǘƘ  
DŀǊōǊŀƘ-!ǊǘƘǳǊ 

 Dƻǘ aƛƭƪ κ Dƻǘ tƭŀǎǝŎ 

t9!w[{   

!ŘŜƭƛƴŜ [ŜƛǎŜƴƎŀƴƎΣ 
aŀǝƭŘŀ wŜƎƴƛŜǊ 

 .ƻŀǘƻǇƻƭƛǎ 

tǳǘƴŀƳ ±ŀƭƭŜȅ    

aŎƪŜƴƴŀ wƛŎƘȅ  wŀƛƴōƻǿ 5Ŝƴǎƛǘȅ 
wƛŎƘŀǊŘ ΦWΦ .ŀƛƭŜȅ   

bƻŜƭ ½ŀŎƘŀǊƛŀƘ 
t9!w[{ 

 Iƻǿ 5ƻŜǎ ¢ŜƳǇŜǊŀǘǳǊŜ !ũŜŎǘ wŜŀŎǝƻƴ 
¢ƛƳŜΚ 

{ȅŘƴŜȅ IŜŀƭŜȅ  9ũŜŎǘ ƻŦ ¢ŜƳǇŜǊŀǘǳǊŜ ƻƴ .ŀƭƭ .ƻǳƴŎƛƴƎ 
CΦ9Φ .Ŝƭƭƻǿǎ   

DŀōǊƛŜƭ DƘŜǊŀǊŘƛ  .ƻŀǘ 9ȄǇŜǊƛƳŜƴǘ 
tǳǘƴŀƳ ±ŀƭƭŜȅ    

!ƴƴƛŜ YŀǎŀƴƛƴΣ  
±ƛǊƎƛƴƛŀ [ŀǘƻǊǊŜ 

 ²Ƙƻ ƛǎ {ƳŀǊǘŜǊΚ !ƭŜȄŀΣ {ƛǊƛ ƻǊ DƻƻƎƭŜ 

CΦ9Φ .Ŝƭƭƻǿǎ   

.ƛŀƴŎŀ aŀƴŦǊŜŘΣ Wǳǎǝƴ 
wǳǎǎŜƭƭ 

 wƻōƻǘ 

DŀǊǊƛǎƻƴ {ŎƘƻƻƭ   

5ŀƭƛŀ aŀƴǎŜƭƭΣ  
{Ŝƭŀ wƻȊƻǾ 

 /ƘŀƴƎƛƴƎ tƘƻǘƻ /ƘŀƴƎŜǎ tŜƻǇƭŜϥǎ 
LƴǘŜǊŜǎǘ 

CΦ9Φ .Ŝƭƭƻǿǎ   

WŀŎƻō ±ŀŘŀƭƪƪŀƴΣ Iŀȅπ
ŘŜƴ {ǳōƘŀǎ 

 .ŀƭƭƻƻƴ tƻǿŜǊŜŘ /ŀǊ 

t9!w[{   



ENVIRONMENT 

HEALTH & MEDICINE 

/ƘǊƛǎǝŀƴ tŀƪƛŀƪƛǎ  IŀǊŘ ²ŀǘŜǊ 

tǳǘƴŀƳ ±ŀƭƭŜȅ    

{ŀƳ {Ǉƻǎŀǘƻ  IȅŘǊƻǇƻǿŜǊ 

tǳǘƴŀƳ ±ŀƭƭŜȅ    

{ŀƎŜ !ōōŜȅΣ .ƛŀƴŎŀ 
/ŀƴƻƴƛŎƻ 

 /ƻƭƻǊǎ !ũŜŎǘ aƛƴǘ LŎŜ /ǊŜŀƳ 

CΦ9Φ .Ŝƭƭƻǿǎ   

5ƛƴŀ !ōŘǳƭƭŀƘΣ  
WŜƴƴȅ !ƭŀǊŎƻƴ 

 {ƻƊ 5Ǌƛƴƪǎ ŀƴŘ .ƻƴŜǎ 

wƛŎƘŀǊŘ ΦWΦ .ŀƛƭŜȅ   

!ƭŜȄ 9ƛŎƘŜƴ  ²ƻǊƪ Lǘ hǳǘΗ 
{ŎƘƻƻƭ ол   

5Ŝƭƛƴŀ DǊƛǘȊ  aƻŘŜƭ ƻŦ ǘƘŜ IŜŀǊǘΣ 9ũŜŎǘ ƻŦ aǳǎƛŎ 
ƻƴ IŜŀǊǘ wŀǘŜ 

tǊƻǎǇŜŎǘ Iƛƭƭ {ŎƘƻƻƭ   

aŜƭŀƴƛŜ YǊŀƳŜǊΣ 
{ƘŜŜƴŀ IŀǾƛƭŀƴŘ 

 Iƻǿ {ƛȊŜ ŀƴŘ vǳŀƴǝǘȅ !ũŜŎǘ CƻƻŘ 
/ƘƻƛŎŜǎ 

CΦ9Φ .Ŝƭƭƻǿǎ   

bƛƴŀ [ƻƳƻǘΣ  
!Ǿŀ tŀǘǊƛƭƭƻ 

 aƻƻŘ aŜǘŜǊ 

tǳǘƴŀƳ ±ŀƭƭŜȅ    

YŀǊŀ bƻōƭŜ  LǊƻƴ ƛƴ aȅ /ŜǊŜŀƭ 
t9!w[{   

[ƻƎŀƴ wǳƴƎŜ 
tŀǘǊƛŎƛŀ 5ƛŎƘƛŀǊƻ  {ŎƘƻƻƭ 

 Iƻǿ 5ƻ /ŜǊǘŀƛƴ aŜŘƛŎƛƴŜǎ !ũŜŎǘ  
.ŀŎǘŜǊƛŀΚ 

!ƴŘǊŜǿ ±ŀǎǉǳŜȊ 
tŀǘǊƛŎƛŀ 5ƛŎƘƛŀǊƻ  {ŎƘƻƻƭ 

 Iƻǿ 5ƻŜǎ {ƳƻƪƛƴƎ !ũŜŎǘ ¸ƻǳǊ 
[ǳƴƎǎΚ 



PHYSICS 

¸ŀǊŀ .ŀƪŜǊ  IƻƳƻǇƻƭŀǊ aƻǘƻǊ 
tŀǘǊƛŎƛŀ 5ƛŎƘƛŀǊƻ  {ŎƘƻƻƭ   

YƻƴǊŀŘ .ǳǊƴŜǧΣ 
.ǊŜƴǘ 5ŀǾŜƴǇƻǊǘΣ 

 aŜŀǎǳǊƛƴƎ LƳǇŀŎǘ 9ƴŜǊƎȅ--5ƻƳƛƴƻ 
/Ƙŀƛƴǎ 

wƛŎƘŀǊŘ ΦWΦ .ŀƛƭŜȅ   

.ŀƛƭŜȅ /ŀǾŀƭƭǳȊȊƛ  ! .ŀǧŜǊȅ ǘƘŀǘ aŀƪŜǎ /Ŝƴǘǎ 
t9!w[{   

.ǊŀƴŘƻƴ [ŀƪŜǎ 
{ŎƘƻƻƭ ол 

 ²ƘƛŎƘ .ŀǎŜōŀƭƭ .ŀǘ Iƛǘǎ ǘƘŜ .ŀƭƭ  
CŀǊǘƘŜǎǘΚ 

DǊŜƎƻǊȅ [Ŝȅƪƛƴ  9ƭŜŎǘǊƻƳŀƎƴŜǘ 
tŀǘǊƛŎƛŀ 5ƛŎƘƛŀǊƻ  {ŎƘƻƻƭ   

.ǊŀŘȅ aŎƛƴŜǊƴŜȅΣ  
IŀǊǊƛǎƻƴ {ǘŜǊƴ 

 .ǳōōƭŜƻƭƻƎȅ 

t9!w[{   

±ƛŀƴŀ aƻƴŘŜƭƭƛ  {ƻǳƴŘ ²ŀǾŜǎ 
tǳǘƴŀƳ ±ŀƭƭŜȅ    

·ŀǾƛŜǊ bƛŎƻƭŀǎ  [ƛƎƘǘ ǘƻ .ǊƛƎƘǘΦΦΦbŜŜŘ ŀ tŜƴŎƛƭ 
t9!w[{   

hǿŜƴ ²ŀƎƴŜǊ  {ǘŜŀƳ {ƘƛǇ 
CΦ9Φ .Ŝƭƭƻǿǎ   

¢ŀƳƳȅ ½ƘŀƴƎ  Iƻǿ CŀǊ /ŀƴ ŀ tŀǇŜǊ tƭŀƴŜ CƭȅΚ 
CΦ9Φ .Ŝƭƭƻǿǎ   

bƛŎƘƻƭŀǎ ½ƻǧƻƭƛ  {ƻǳƴŘ ±ƛǎǳŀƭƛȊŀǝƻƴ 
tǳǘƴŀƳ ±ŀƭƭŜȅ    



MIDDLE SCHOOL  

EXHIBITS 

Grades 5-8 
Schools are permitted to enter up to two exhibits in any of the following  

categories but not to exceed more then 12 exhibits in the division(5-8) 

**no exhibit can have more then 3 contributors** 

Students who are in grades 6,7 and 8 may have an opportunity  

for further competition at the Broadcom Masters later this fall. 

Exhibits are by category and then alphabetically listed by contributor.  

Each exhibit is listed once with all contributors. 

Biology  

Chemistry  

Earth/Space 

Engineering/Technology  

Environment  

Health & Medicine 

Math/Computers 

Physics 

Psychology  

 

Please note homeschooled students welcome 



TRI COUNTY SCIENCE & TECHNOLOGY FAIR  

IS  AFFILIATED WITH BROADCOM MASTERS 

 

 

Broadcom MASTERS, a program of Society for Science & the Public stands for Math, 

Applied Science, Technology, and Engineering for Rising Stars.  The premier science 

and engineering national competition for 6th, 7th, and 8th graders, Broadcom MASTERS 

inspires middle school students to pursue their personal passion for science,  

engineering and math into high school. This program brings together young people 

who share a passion for innovation in STEM subjects and inspires them to stay with 

math and science throughout high school and into exciting careers.   

Learn more at www.societyforscience.org/masters. 
 
 
Broadcom MASTERS offers a unique opportunity for students interested in scientific 
endeavors to showcase their talent. Students motivated to explore  new  frontiers in 
science present their research in local science fairs, and if selected as a Broadcom 
MASTERS finalist, are invited to present their  
research in Washington D.C. 
  
 ñI am fortunate to be the Broadcom MASTERS finalist from New York. This enabled 
me to present my research in Washington D.C, meet and exchange ideas with like 
minded peers while participating in team challenges organized by Broadcom  
MASTERS. It was a memorable experience and I encourage middle school students 
interested in the STEM area to participate in the Broadcom MASTERS. ñ 
 
                                     Smita Mohindra,Broadcom MASTERS finalist, New York 

   

http://www.societyforscience.org/masters


BIOLOGY 

WƻŜƭ !ƭŜȄŀƴŘŜǊΣ 
¸ŀȊŜƴ !ƳŜǊ 

 ϦCǳƴƎǳǎ !ƳƻƴƎ ¦ǎϦ /ƘŜƳƻǘŀȄƛǎ ƛƴ 
tƘȅǎŀǊǳƳ tƻƭȅŎŜǇƘŀƭǳƳ 

t9!w[{   

/ŀǊŀƘŜǊ !ƴƴƛŜΣ 
9ƳƳŀ aƻǊǊŜǧŀ 

 !ŎƛŘǎ ŀƴŘ .ŀǎŜǎ 

aŀƘƻǇŀŎ a{   

5ȅƭŀƴ !ǊƻǳƘ  Iƻǿ 5ƻŜǎ {ŎŜƴǘ !ũŜŎǘ aŜƳƻǊȅΚ 
CΦ9Φ .Ŝƭƭƻǿǎ   

LǊŜƴŜ .ŀǎǳ  
tŜƭƘŀƳ a{ 

 ¢ƘŜ ²ŀǊ !Ǝŀƛƴǎǘ ǘƘŜ DǊŜŀǘŜǎǘ DŜǊƳ 
{ŀƴŎǘǳŀǊȅΤ ²ƘƛŎƘ .ǊŀƴŘ ²ƛƭƭ ²ƛƴΚ 

9ǘƘŀƴ CŜƭŜƴǎǘŜƛƴ 
wȅŜ bŜŎƪ a{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ .ŜǾŜǊŀƎŜǎ ƻƴ ǘƘŜ  
IǳƳŀƴ wŜƅŜȄ !ǊŎ 

WŀŎƻō DƻƭŘƳŀƴ-
²ŜǘȊƭŜǊΣ  
hǿŜƴ [ƛƴŘŜǊ 

 Iƻǿ [ƻƴƎ 5ƻŜǎ ŀ IǳƳŀƴ 9ŀǊ bŜŜŘ ǘƻ 
ōŜ 9ȄǇƻǎŜŘ ǘƻ ŀ {ƻǳƴŘ ƛƴ hǊŘŜǊ ǘƻ 
5ŜǘŜŎǘ ŀ /ƘŀƴƎŜΚ 

CŀǊǊŀƎǳǘ a{   

¢ŀȅƭƻǊ IŜƴǊȅΣ  
aŀŘŘŀƭŜƴŀ CŀǊŀŎƛ 

 ¢ƘŜ 9ȄŜŘǳƴǘ 5ƛǎŜŀǎŜǎ 

WƻƘƴ Wŀȅ a{   

{ŀǊŀƘƛ LǊŜƴŜΣ  
Wǳƭƛŀƴƴŀ ¢ǊŀǾŜǊ 

 [ƛǎǘŜƴ ǘƻ ǘƘŜ .Ŝŀǘ ƻŦ ¸ƻǳǊ IŜŀǊǘΥ 5ƻŜǎ 
aǳǎƛŎ !ũŜŎǘ ¸ƻǳǊ IŜŀǊǘ wŀǘŜ 

{ǘΦ !ǳƎǳǎǝƴŜ   

/ŀƳŜǊƻƴ WƻǊŘŀƴ  LŦ ¸ƻǳ /ŀƴϥǘ {ƳŜƭƭΣ /ŀƴ ¸ƻǳ ¢ŜƭƭΚ 
CŀƳƛƭȅ {ŎƘƻƻƭ он   

.ŀƛƭŜȅ YŀǊŀǘȊΣ 
/ŀƛǘƭƛƴ aŎŎŀǊŘƭŜ 

 ¢ƻ .Ŝŀƴ ƻǊ bƻǘ ǘƻ .Ŝŀƴ 

aƛƭŘǊŜŘ 9 {ǘǊŀƴƎ   

{ŀƴƛȅŀ YƘŀƭƛƭ  IȅŘǊƻǇƻƴƛŎǎ 
t9!w[{   



CHEMISTRY 

5ŜǊŜƪ wȅŀƴ 
wȅŜ bŜŎƪ a{ 

 ²Ƙŀǘ ƛǎ ǘƘŜ 9ũŜŎǘ ƻŦ 5ƛũŜǊŜƴǘ 
!Ƴƻǳƴǘǎ ŀƴŘ ¢ȅǇŜǎ ƻŦ ¦± LǊǊŀŘƛŀǝƻƴ 
ƻƴ ¸Ŝŀǎǘ {ǳǊǾƛǾŀƭ ŀƴŘ DǊƻǿǘƘΦ 

[ƛƴŀ {ƛƎǳǊƧƻƴǎǎƻƴ 
aŀƘƻǇŀŎ a{ 

 {ǳƎŀǊ wǳǎƘΥ ¢ƻ {ǘŀȅ IŜŀƭǘƘȅ ²ŀǘŎƘ 
²Ƙŀǘ ¸ƻǳ LƴƎŜǎǘ 

   

{ƘǊŜȅŀǎ {ƛƴƎƘ 
tŜƭƘŀƳ a{ 

 ¢ƘŜ 9ũŜŎǝǾŜƴŜǎǎ ƻŦ bŀǘǳǊŀƭ  
!ƴǝōƛƻǝŎǎ 

!ƛŘŜƴ {ǿŜŜƴŜȅ  CƛƴƎŜǊǇǊƛƴǘǎ 
{ŎƘƻƻƭ ол   

aŀƛŀ ¢ƘƻƳǇǎƻƴ  5ȅŜƛƴƎ bŀǘǳǊŀƭƭȅ 
DŜƻǊƎŜ CƛǎŎƘŜǊ a{   

/ƘŀǊƭƻǧŜ ²ƻƻŘǎ  
tŀǘǊƛŎƛŀ 5ƛŎƘƛŀǊƻ 

 ²ƘƛŎƘ hōƧŜŎǘ /ƻƴǘŀƛƴǎ ǘƘŜ aƻǎǘ  
.ŀŎǘŜǊƛŀΚ 

BIOLOGY 

!ƭŜŜǎƘŀ !ōǊŀƘŀƳΣ 
WƻǾŜŜǘŀ ! !ōǊŀƘŀƳΣ 
/Ƙŀǎƛǘȅ !ƭǾŀǊŜȊ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ {ŀƭǘ ϧ {ǳƎŀǊ ƻƴ CǊŜŜȊƛƴƎ 
¢ŜƳǇŜǊŀǘǳǊŜ 

YŀƘƭƛƭ DƛōǊŀƴ {ŎƘƻƻƭ   

WŀƳŜǎ !ǘƪƛƴǎƻƴ  CƭŜǎƘ 9ŀǝƴƎ [ƛǉǳƛŘǎ 
[ŀƪŜƭŀƴŘ /ƻǇǇŜǊ .ŜŜŎƘ a{   

DŀǾƛƴ /ƻƻǇŜǊ  !ǊŜ CƭǳǎƘŀōƭŜ ²ƛǇŜǎ .ƛƻŘŜƎǊŀŘŀōƭŜΚ 
tŀǘǊƛŎƛŀ 5ƛŎƘƛŀǊƻ   

YȅǊŀ /ƻƭƻƴΣ  
9ƭƛȊŀōŜǘƘ {ŀƳǳŜƭ 

 ¢ƘŜ 9ũŜŎǘǎ ƻŦ IȅŘǊƻƎŜƴ tŜǊƻȄƛŘŜ ƻƴ 
{ǘŀǊŎƘ 

CŀƳƛƭȅ {ŎƘƻƻƭ он   

YŀǘŜ 5ŀƭǘƻƴ  {ƪƛƴ 5ŜŜǇ 
DŜƻǊƎŜ CƛǎŎƘŜǊ a{   

wŀƧƴŀƴŘƛƴƛ 5ŜȅΣ  
{ƻŬŀ bŀǎǘŀǎƛΣ  
aǳƎŘƘŀ ²ŀŘŜƪŀǊ 

 Iƻǿ 5ƻ 5ƛũŜǊŜƴǘ ¢ŜƳǇŜǊŀǘǳǊŜǎ 
!ũŜŎǘ /Ǌȅǎǘŀƭ DǊƻǿǘƘΚ 

aƛƭŘǊŜŘ 9 {ǘǊŀƴƎ   



EARTH / SPACE 

CHEMISTRY 

!ƴǘƘƻƴȅ 5ƛǊŜƴȊƻ  tƻǇ wƻŎƪǎ ϧ tŜǇǎƛ 
{ŎƘƻƻƭ ол   

{ǇŜƴŎŜǊ 9ƭƭƛƻǘΣ  
IŀǊǊȅ IƻƭǘƳŀƴ 

 /ŀƴ tƻǘŀǘƻŜǎ /ƘŀǊƎŜ .ŀǧŜǊƛŜǎΚ 

CΦ9Φ .Ŝƭƭƻǿǎ   

9ƭƛǎǎŀ DŀǊŎƛŀ  ¢ƘŜ ²ŀǘŜǊ CƛƭǘǊŀǝƻƴ {ȅǎǘŜƳ 
tŀǘǊƛŎƛŀ 5ƛŎƘƛŀǊƻ   

bŀƻ hƴƛǎƘƛΣ wƛƻ Yŀǿŀƛ 
[ƻǳƛǎ a YƭŜƛƴ a{ 

 ²ƘƛŎƘ [ƛǉǳƛŘ /ƭŜŀƴǎ ǘƘŜ tŜƴƴȅ ǘƘŜ 
aƻǎǘΚ 

aƻƎŀƴ [ŜŜ-/ƛŀƴƻΣ !ƭŜȄ 
aŀǊƎŀƭƛǘŀŘȊŜ 

 ¢ƘŜ LƴǎƛŘŜ {ŎƻƻǇ ƻƴ LŎŜ /ǊŜŀƳ 

DŜƻǊƎŜ CƛǎŎƘŜǊ a{   

.Ŝƴ aŀǊǘǳŎŎƛ  hǳǊ DƻōǎǘƻǇǇŜǊǎ wŜŀƭƭȅ 9ǾŜǊƭŀǎǝƴƎΚ 
tŜƭƘŀƳ a{   

LǎŀōŜƭƭŀ aƻǊŜƭ 
tŀǘǊƛŎƛŀ 5ƛŎƘƛŀǊƻ 

 5ƻŜǎ ¢ŜƳǇŜǊŀǘǳǊŜ !ũŜŎǘ 9ƭŀǎǝŎƛǘȅ ƻŦ 
ŀ wǳōōŜǊ .ŀƴŘΚ 

Lǎǎŀ aƻǊǊƛǎƻƴ  wǳǎǘȅ aŜŀǎǳǊŜǎ 
t9!w[{   

5Ŝƴƴƛǎ aǳǊǊŀȅ  hǎƳƻǎƛǎ 9ƎƎǎǇŜǊƛƳŜƴǘ 
{ŎƘƻƻƭ ол   

{ƘŀƴŜ vǳŀŘǊŀǎ 
YŀƘƭƛƭ DƛōǊŀƴ {ŎƘƻƻƭ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ ǇI ƻƴ !ǇǇƭŜ  
5ƛǎŎƻƭƻǊŀǝƻƴΦ 

!ŘǊƛƴŀ ¢ƛƧǳ 
t9!w[{ 

 ²Ƙŀǘ ŀǊŜ ǘƘŜ 9ũŜŎǘǎ ƻŦ ǇI ƻƴ [ŜŀŘ 
¢ŜǎǝƴƎΚ 

9ƭŜƴŀ ±ƛƭƭŀƭƻōƻǎ  Iƻǿ ²ŀǘŜǊ ¢Ŝƴǎƛƻƴ ²ƻǊƪǎ 
{ŎƘƻƻƭ ол   

!ƭŜȄŀƴŘǊŀ ²ƻƴƎ  {ǝŎƪȅ ²ŀǘŜǊ 
[ƻǳƛǎ a YƭŜƛƴ a{   

wƛŀ /ƘƻǇǊŀ  tƭŀƴǘǎ ǘƻ /ǳǘ /hн 9Ƴƛǎǎƛƻƴǎ 
DŜƻǊƎŜ CƛǎŎƘŜǊ a{   

WƻǊŘŀƴ /ƻƭƭƛƴǎ  /Ǌȅǎǘŀƭ 9ƎƎ DŜƻŘŜǎ 
wƛŎƘŀǊŘ ΦWΦ .ŀƛƭŜȅ   



EARTH / SPACE 

ENGINEERING / TECHNOLOGY 

Dƛƭƭƛŀƴ /ƻǊƴŜƭƭΣ  
YǊƛǎǘŜƴ IŀƴǎŜƴΣ 
aŀǳǊŜŜƴ IŜƴǎƘŀǿΣ  

 5ƛŘ ¸ƻǳ CŜŜƭ ¢ƘŀǘΚ 

DŜƻǊƎŜ CƛǎŎƘŜǊ a{   

!ƭƛŎƛŀ 5ŜƎŀŜǘŀƴƻΣ  
¢ŀƭƛŀ [ŜǾƛƴǎƻƘƴ 

 5ŀǊƪ aŀǧŜǊ ŀƴŘ 5ŀǊƪ 9ƴŜǊƎȅ 

WƻƘƴ Wŀȅ a{   

[ƛƭƭȅ CŀǳŎƛ 
CΦ9Φ .Ŝƭƭƻǿǎ 

 hǇǝƳŀƭ bǳƳōŜǊ ƻŦ DƻƭŘŬǎƘ  
IȅŘǊƻǇƻƴƛŎǎ 

tǊƛƴŎŜǎǎ aŀƴǎƛƴƎƘ  !ǊŜ ¢ƘŜǊŜ 9ŀǊǘƘ [ƛƪŜ tƭŀƴŜǘǎΚΚ 
tŜƭƘŀƳ a{   

[ŀǊƪ aŀǊǝƴ  Iƻǿ ²Ŝ tŜǊŎŜƛǾŜ ǘƘŜ tƭŀƴŜǘǎΚ 
tŜƭƘŀƳ a{   

/ŜŎƛƭƛŀ aƻǊŜƴƻ 
{ǘΦ !ǳƎǳǎǝƴŜ 

 !ƴ IƻƳŀƎŜ ǘƻ tǊŜǎƛŘŜƴǘ ¢ƘƻƳŀǎ 
WŜũŜǊǎƻƴΥ aŜŀǎǳǊŜƳŜƴǘ ƻŦ ǘƘŜ  
!ŎŎǳǊŀŎȅ ƻŦ IƻƳŜƳŀŘŜ {ǇƘŜǊƛŎŀƭ 
{ǳƴŘƛŀƭǎ 

{ŀƳŀƴǘƘŀ wŀƳƛǊŜȊ  {ŜƛǎƳƛŎ {ƘŀƪŜ ¦ǇΗ 
[ƻǳƛǎ a YƭŜƛƴ a{   

YȅƭŜ wȅŀƴ 
wȅŜ bŜŎƪ a{ 

 Iƻǿ ƛǎ ǘƘŜ !ōƛƭƛǘȅ ƻŦ {ƻƛƭ ǘƻ .ǳũŜǊ 
!ŎƛŘ tǊŜŎƛǇƛǘŀǝƻƴ ŀƴŘ 9ƴŀōƭŜ tƭŀƴǘ 
DǊƻǿǘƘ !ũŜŎǘŜŘ ōȅ wŜǇŜŀǘŜŘ  
9ȄǇƻǎǳǊŜ ǘƻ !ŎƛŘ tǊŜŎƛǇƛǘŀǝƻƴΚ 

aǳǎŀ !ōŘǳƭƭŀƘ  ¢ƘŜ {ƻƭŀǊ wƻǾŜǊ 

wƛŎƘŀǊŘ ΦWΦ .ŀƛƭŜȅ   

DŀōǊƛŜƭ .ŜǘŀƴŎƻǳǊǘΣ 
WƘƻŀƴ vǳŜȊŀŘŀ 

 aŀƪƛƴƎ ²ŀǘŜǊ /ƭŜŀƴ 

²ƻƻŘƭŀƴŘǎ a{   

IŀȅŘŜƴ .ƛƻƭŎƘƛƴƛ  [ŜǾƛƴƎ ǘƘŜ CǳǘǳǊŜ 
aŀƘƻǇŀŎ a{   



ENGINEERING / TECHNOLOGY 

WŀƳŜǎ .ƛƻƭŎƘƛƴƛ  .ƭƻǿƛƴƎ ƛƴ ǘƘŜ ²ƛƴŘ 
aŀƘƻǇŀŎ a{   

²ƛƭƭƛŀƳ /ƘŀƴƎ  5ǊƻƴŜ !ŎǊƻōŀǘ ōȅ tȅǘƘƻƴ 
.Ŝƭƭ aƛŘŘƭŜ {ŎƘƻƻƭ   

/ŀǊƭƻ /ƛǇƻƭƭŀ 
tŜƭƘŀƳ a{ 

 /ŀƴ !ǊǝŬŎƛŀƭ [ƛƎƘǘ ōŜ ¦ǎŜŘ ŀǎ ŀ 
{ƻǳǊŎŜ ƻŦ 9ƴŜǊƎȅΚ 

.ŜƴƧŀƳƛƴ DƻƭŘ  {ƻƭŀǊ /ƻƻƪŜǊ 
[ƻǳƛǎ a YƭŜƛƴ a{   

YǊƛǎƘƴŀ YǳƳŀƴŀƴ 
aƛƭŘǊŜŘ 9 {ǘǊŀƴƎ 

 aŜǘƘƻŘǎ ŀƴŘ ¢ŜŎƘƴƛǉǳŜǎ ŦƻǊ {ǿƛƊ 
IƻƳŜ CƛǊŜ 5ŜǘŜŎǝƻƴ 

WŀƛƳŜ [ŀǘƻǊǊŜΣ 
aŀǧƘŜǿ {ǘŜŜǾŜǎ 

 ¢ƘŜ !ƳŀȊƛƴƎ {ƘŀǇŜ ƻŦ tŀǇŜǊ 

wȅŜ bŜŎƪ a{   

Lƭŀƴ [ǳŎƛŀƴƻ 
tŜƭƘŀƳ a{ 

 5ƻŜǎ t[! ƻǊ I5t aŀƪŜ ŀ .ŜǧŜǊ 
/ƻŀǎǘŜǊΚ 

bƛƴŀ aŀƭƻƴŜȅ 
{ŎƘƻƻƭ ол 

 CǊŜǉǳŜƴŎȅ 5ŜǇŜƴŘŜƴǘ {ƻǳƴŘ  
!ōǎƻǊǇǝƻƴ 

!ǘƘŜƴŀ bƻǝǎΣ  
!Ǿŀ ±ƻƎŜƭ 

 wƻōƻǘ /ƘƛƭŘ 

[ŀƪŜƭŀƴŘ /ƻǇǇŜǊ .ŜŜŎƘ a{   

YǿŀŘǿƻ hǇǇƻƴƎ WǊΦ  /ƭŜŀƴ 9ƴŜǊƎȅΣ /ƭŜŀƴ 9ŀǊǘƘ 
{ŎƘƻƻƭ ол   

9ƳƳŀƴǳŀƭ tŜǊŜȊ  wƻōƻǝŎ /ŀǊǎ 
DŜƻǊƎŜ CƛǎŎƘŜǊ a{   

DǊƛŶƴ tƻǊǇƘȅ  IȅŘǊƻƎŜƴ CǳŜƭ /Ŝƭƭ 
[ƻǳƛǎ a YƭŜƛƴ a{   

±ŜǊƻƴƛŎŀ wŀƳ 
tŀǘǊƛŎƛŀ 5ƛŎƘƛŀǊƻ 

 5ƻŜǎ ǘƘŜ {ƛȊŜ ƻŦ ŀ ²ƛƴŘƳƛƭƭ aŀǧŜǊ ǘƻ 
DŜƴŜǊŀǘŜ 9ƴŜǊƎȅΚ 

±ŜŜōƘǳ {ƘŀƘ 
aƛƭŘǊŜŘ 9 {ǘǊŀƴƎ 

 LƳǇǊƻǾƛƴƎ [ƛƎƘǘ ŀƴŘ 9ƴŜǊƎȅ !ŎŎŜǎǎ ōȅ 
IŀŎƪƛƴƎ ŀ {ƻƭŀǊ tƻǿŜǊŜŘ /ƛǊŎǳƛǘΦ 

Wŀǎƻƴ {ƘǇƛƘŀǝ 
/ƻƭǳƳōǳǎ 9ƭŜƳŜƴǘŀǊȅ 

 !ƭǘŜǊƴŀǝǾŜ 5ǊƛƴƪƛƴƎ ²ŀǘŜǊ {ƻǳǊŎŜǎ ŦƻǊ 
{ŎƘƻƻƭǎ 5ǳŜ ǘƻ [ŜŀŘ /ƻƴǘŀƳƛƴŀǝƻƴ 



ENVIRONMENT 

ENGINEERING / TECHNOLOGY 

bƻŀƘ {ƛŜƎŜƭ  ²ƛCƛ 
CΦ9Φ .Ŝƭƭƻǿǎ   

WŜǊŜƳƛŜ ¢Ƙƛƴŀǘ  IŀǊƴŜǎǎƛƴƎ 9ƭŜŎǘǊƛŎƛǘȅ ŦǊƻƳ ¢ƛŘŜǎ 
wȅŜ bŜŎƪ a{   

/ǊƛǎǘƻǇƘŜǊ !ƭǘƻƳŀǊŜ  ¢ŀǇǇƛƴƎ Lƴǘƻ bŀǘǳǊŜϥǎ wŜǎƻǳǊŎŜǎ 
CŀƳƛƭȅ {ŎƘƻƻƭ он   

{ŀƳŀƴǘƘŀ .ŜǊƴǎǘŜƛƴΣ 
!ƴƛǎƘŀ aǳǎǝ 
9ŘƎŜƳƻƴǘ WǊκ{Ǌ I{ 

 ¢ƘŜ CŀōǊƛŎŀǝƻƴ ƻŦ aƛŎǊƻōƛŀƭ CǳŜƭ /Ŝƭƭǎ 
ǘƘŀǘ ¦ǝƭƛȊŜ 5ŜŎŀȅƛƴƎ hǊƎŀƴƛŎ aŀǘŜǊƛŀƭ 
ǘƻ DŜƴŜǊŀǘŜ 9ƭŜŎǘǊƛŎƛǘȅ 

{ƻŬŀ .ƻŎŎƛŀΣ  
aŀƎƎƛŜ WƻȅŎŜΣ  
9ƭƭŀ {ƻƘƴƎ 
{ǘΦ !ǳƎǳǎǝƴŜ 

 hȅǎǘŜǊǎ ǾǎΦ aǳǎǎŜƭǎ - hƴƭȅ ǘƘŜ {ǘǊƻƴƎ 
²ƛƭƭ {ǳǊǾƛǾŜΥ 5ƻŜǎ hŎŜŀƴ !ŎƛŘƛŬŎŀǝƻƴ 
!ũŜŎǘ ǘƘŜ ²ŜƛƎƘǘ ƻŦ {ƘŜƭƭǎΚ 

!ƻƛŦŜ .ǊƻƴƴƛƳŀƴƴ 
CΦ9Φ .Ŝƭƭƻǿǎ 

 /ƘŀǊŎƻŀƭ 9ũŜŎǝǾŜ ŀǘ wŜƳƻǾƛƴƎ 
tƻƭƭǳǘŀƴǘǎ 

[ŜŀƘ DŀǇŀȅ  {ƻƭŀǊ tƻǿŜǊŜŘ hǾŜƴ 
CŀƳƛƭȅ {ŎƘƻƻƭ он   

9ƭƭŀ DǊŀƴƴ 
wȅŜ bŜŎƪ a{ 

 ²Ƙŀǘ ƛǎ ǘƘŜ 9ũŜŎǘ ƻŦ {ƛƭǾŜǊ 
bŀƴƻǇŀǊǝŎƭŜǎ ƻƴ 5ŀǇƘƴƛŀ aŀƎƴŀΚ 

aƻƭƭȅ Iŀƭƭ 
DŜƻǊƎŜ CƛǎŎƘŜǊ a{ 

 ±ŜƎŜǘŀǝƻƴ 9ũŜŎǘǎ hǳǊ ²ŀǘŜǊ 
CƛƭǘǊŀǝƻƴ 

CŜŀŘǊŀ IƻǎŜΣ  
/ƭŀǳŘƛŀ {ǘǊƻƭƭƻ 
{ǘΦ !ǳƎǳǎǝƴŜ 

 5ƻŜǎ CŜǊǝƭƛȊŜǊ wǳƴƻũ !ũŜŎǘ ǘƘŜ 
5Ǌƛƴƪŀōƛƭƛǘȅ ƻŦ {ŀǳƴŘŜǊϥǎ CŀǊƳϥǎ tƻƴŘ 
²ŀǘŜǊΚ 

!ƳǊŀǘȅŀ Wŀƛƴ 
9ŘƎŜƳƻƴǘ WǊκ{Ǌ I{ 

 /ŀƴ ŀ aƛǊǊƻǊ ōŜ ¦ǎŜŘ ǘƻ LƴŎǊŜŀǎŜ ǘƘŜ 
tƻǿŜǊ ƻŦ ŀ {ƻƭŀǊ tŀƴŜƭΚ 

!ǳŘǊŜȅ aŎŜƭƘŀǧƻƴ  ¢ƘŜ .ƛƎκ[ƛǧƭŜ tƭŀǎǝŎ tǊƻōƭŜƳ 
t9!w[{   

±ŀǊǎƘƛƴƛ aƻƘŀƴ  .ƛƻƎŀǎ ǘƻ .ƛƻƳŀǎǎ 
wƛŎƘŀǊŘ ΦWΦ .ŀƛƭŜȅ   



HEALTH & MEDICINE 

ENVIRONMENT 

!ȄŜƭ aƻǊŀƴ  CƻƎ ¢ƻǊƴŀŘƻ 
tŀǘǊƛŎƛŀ 5ƛŎƘƛŀǊƻ   

aŀȅŀ bƛǧŀ  /ŀǇǘǳǊƛƴƎ /ŀǊōƻƴ 
WƻƘƴ Wŀȅ a{   

{ŀōǊƛƴ hȊǘǳǊƪ  І[ƛŦŜǎǘǊŀǿ 
{ŎƘƻƻƭ ол   

WƻƴŀƘ {ƘŜǊōŀƴǎƪȅ  [ƻŎŀǝƻƴΣ [ƻŎŀǝƻƴΣ [ƻŎŀǝƻƴ 
tŜƭƘŀƳ a{   

¢Ǌƛǎǘŀƴ ¢ȅƭŜǊ  ²Ƙŀǘϥǎ ƛƴ ¸ƻǳǊ {ƻƛƭΚ 
aƛƭŘǊŜŘ 9 {ǘǊŀƴƎ   

Wǳƭƛŀ ²ƘŀƭŜƴ 
aƛƭŘǊŜŘ 9 {ǘǊŀƴƎ 

 /ŀƴ IƻǳǎŜƘƻƭŘ /ƭŜŀƴŜǊǎ ōŜ .ŀŘ ŦƻǊ 
.ŀŎǘŜǊƛŀΣ DƻƻŘ ŦƻǊ ¦ǎ ŀƴŘ DƻƻŘ ŦƻǊ 
ǘƘŜ 9ŀǊǘƘΚ 

bŀȅŀƴƴŀ ½ŀŎƘŀǊƛŀƘΣ 
/ƘŜƭǎŜŀ ½ƻǊƎƻ 

 5ƻ ¸ƻǳǊ {ǘƻǊƳ 5Ǌŀƛƴǎ YŜŜǇ hŎŜŀƴǎ 
¢ǊŀǎƘ CǊŜŜΚ 

t9!w[{   

¢ƛǘƭƛ .ŀƴŘȅƻǇŀŘƘȅŀȅ 
DŜƻǊƎŜ CƛǎŎƘŜǊ a{ 

 !ƴ LƴƴƻǾŀǝǾŜ aŜǘƘƻŘ ǘƻ {ŎǊŜŜƴ 
aŜǘŀƭ bŀƴƻ-tŀǊǝŎƭŜǎ ŦƻǊ ¢ŀǊƎŜǘŜŘ 
5ǊǳƎ 5ŜƭƛǾŜǊȅ 

{ŀƳŀƴǘƘŀ 5ƻƴƴŜƭƭȅΣ 
bŀǾŀ [ŀƴƎŜǊΣ  

 ¢ƻ /ƘŜŀǘ ƻǊ bƻǘ ǘƻ /ƘŜŀǘ 

WƻƘƴ Wŀȅ a{   

9ƭƛŀƴŀ CŀōǊƛȊƛΣ  
DǿŜƴȅǘƘ DŀƭƭŀƎƘŜǊ 
{ǘΦ !ǳƎǳǎǝƴŜ 

 DŜǘ ¸ƻǳǊ DǊƻƻǾŜ hƴΥ Iƻǿ 5ƻŜǎ aǳǎƛŎ 
!ũŜŎǘ ǘƘŜ .ŜƘŀǾƛƻǊ ƻŦ /ƘƛƭŘǊŜƴ !ƎŜǎ м
-мл aŜŘƛŎŀƭƭȅ 5ƛŀƎƴƻǎŜŘ ǿƛǘƘ 
!Φ5ΦIΦ5Κ 

LǎŀōŜƭƭŀ CƭƻǊŜȊ  aƛŎǊƻǎŎƻǇƛŎ !ǊƳȅ 
{ǘΦ !ǳƎǳǎǝƴŜ   

±ƛǾƛŀƴ DǳƻΣ 
YŀǘƘŜǊƛƴŜ YǳȊƴŜǘǎƻǾ 

 Iƻǿ 5ƻŜǎ 9Ƴƻǝƻƴ !ũŜŎǘ tǳƭǎŜΚ 

tŜƭƘŀƳ a{   



MATH / COMPUTERS 

HEALTH & MEDICINE 

aŀǊŎƻǎ IƻũƳŀƴ 
/ƻƭǳƳōǳǎ 9ƭŜƳŜƴǘŀǊȅ 

 /ƻƳƳƻƴ .ŀŎǘŜǊƛŀ CƻǳƴŘ ƛƴ {ŎƘƻƻƭ 
ŀƴŘ IŜŀƭǘƘȅ ²ŀȅǎ ǘƻ tǊŜǾŜƴǘ 
.ŀŎǘŜǊƛŀƭ DǊƻǿǘƘ 

!ŘǾŀƛǘ IǳƎƎŀƘŀƭƭƛ 
{ŜǾŜƴ .ǊƛŘƎŜǎ 

 wŜŎŜƴǘ !ŘǾŀƴŎŜǎ ƛƴ /ŀƴŎŜǊ 
LƳƳǳƴƻǘƘŜǊŀǇȅ 

{ƛƴŜŀŘ hϥ{ǳƭƭƛǾŀƴ  DŀƳŜǊϥǎ wŜǾƻƭǳǝƻƴ 
DŜƻǊƎŜ CƛǎŎƘŜǊ a{   

!ƪǎƘȅŀǎǊŜŜ wŀǾƛ 
aƛƭŘǊŜŘ 9 {ǘǊŀƴƎ 

 9ũŜŎǘ ƻŦ {ƭƻǿ .ǊŜŀǘƘƛƴƎ ƻƴ IŜŀǊǘ 
wŀǘŜ 

[ŜŀƘ {ƘŜǊōŀƴǎƪȅ  ¢ƘŜǊƳŀƭ LƳŀƎƛƴƎ ŀƴŘ IŜŀƭǘƘ 
tŜƭƘŀƳ a{   

aŜƘǊ !ƴŀƴŘ 
{ǘΦ !ǳƎǳǎǝƴŜ 

 /ƻƳǇǳǘŀǝƻƴŀƭ wŜǎƻǳǊŎŜǎ ŦƻǊ CƛƴŘƛƴƎ 
нΣрлл 5ƛƎƛǘǎ ƻŦ tƛ 

!Ǌŀ .ŜƛƎƛ  aŜŀǎǳǊŜƳŜƴǘ ƻŦ tƘȅǎƛŎŀƭ tǊƻǇŜǊǝŜǎ 

WƻƘƴ Wŀȅ a{   

/ƘǊƛǎǘƻǇƘŜǊ .ƻǊŀǎǎƛΣ 
[Ŝƻƴƛ aŜƭƻ 

 ²Ƙŀǘ ƛǎ ǘƘŜ CŀǎǘŜǎǘ ²Ŝō .ǊƻǿǎŜǊΚ 

{ǘΦ !ǳƎǳǎǝƴŜ   

{ƪŀƴŘŀƴ DǳǊǳƳǳǊǘƘȅ 
9ŘƎŜƳƻƴǘ WǊκ{Ǌ I{ 

 9ŶŎŀŎȅ ƻŦ {ǘŀǝǎǝŎŀƭ LƳŀƎŜ !ƴŀƭȅǎƛǎ ƛƴ 
5ƛũŜǊŜƴǝŀǝƴƎ DƭƛƻōƭŀǎǘƻƳŀ /Ŝƭƭǎ 

¢ƘƻƳŀǎ YŀǊƛƴǘƘƻƭƛƭ  .ǊƻǿǎŜǊ ²ŀǊǎ ς tŜǊŦƻǊƳŀƴŎŜ aŀǧŜǊǎ 

aƛƭŘǊŜŘ 9 {ǘǊŀƴƎ   

{ǇŜƴŎŜǊ YƛǧǎΣ 
5ŀƴƛŜƭ {ƘŜƛƴƛƴ 
aƛƭŘǊŜŘ 9 {ǘǊŀƴƎ 

 5ŜǘŜŎǝƴƎ !ǘŜƭŜŎǘŀǎƛǎ ŀƴŘ /ŀǘŎƘƛƴƎ 
[ǳƴƎ /ŀƴŎŜǊ 9ŀǊƭȅ ¦ǎƛƴƎ 5ŜŜǇ 
[ŜŀǊƴƛƴƎ ƻƴ /ƘŜǎǘ ·-wŀȅǎ 

Wƻȅŀƭ tŀǳƭ  5ƛŎŜ tǊƻōŀōƛƭƛǘȅ 
t9!w[{   

aŜƎŀƴ ²ƛŜƴŜǊ  wŜŀŘȅΣ !ƛƳΣ CƛǊŜ 
DŜƻǊƎŜ CƛǎŎƘŜǊ a{   



MATH / COMPUTERS 

PHYSICS 

!ƭŜȄ ¸ƻǳƴƎ  wŜŀŎǝƻƴ ¢ƛƳŜǎ ŀƴŘ ±ƛŘŜƻ tƭŀȅŜǊǎ 
CΦ9Φ .Ŝƭƭƻǿǎ   

DǊŀŎŜ ¸ǳ 
{ŎƘƻƻƭ ол 

 Iƻǿ [ƻƴƎ 5ƻŜǎ ŀ ¢ŜŜƴ {ǇŜƴŘ ƻƴ 
¢ƘŜƛǊ /Ŝƭƭ tƘƻƴŜ 5ŀƛƭȅΚ 

!ƪǊŀƳ 9ƭƪƻǳǊŀƛŎƘƛ 
t9!w[{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ {ǳǊŦŀŎŜ ¢Ŝƴǎƛƻƴ ƻƴ ǘƘŜ 
[ŜƛŘŜƴŦǊƻǎǘ tƻƛƴǘ 

LǎŀōŜƭƭŀ CŀǎƻƭƛƴƻΣ 
wŀŦŀŜƭŀ aŀǊǝƴŜȊ 
wȅŜ bŜŎƪ a{ 

 ²ƛƭƭ ŀ {ǘǊƻƴƎ aŀƎƴŜǝŎ 9ƴǾƛǊƻƴƳŜƴǘ 
!ũŜŎǘ ǘƘŜ DǊƻǿǘƘ ƻŦ tƭŀƴǘǎΚ 

/ƘǊƛǎǘƻǇƘŜǊ CǳƭƭŜǊ  /ŀƴ ¸ƻǳ YŜŜǇ ¸ƻǳǊ aŜƭƻƴ {ŀŦŜΚ 
tŀǘǊƛŎƛŀ 5ƛŎƘƛŀǊƻ   

.Ŝƴ DƻǊǎƪƛ  !ƴƎƭŜ wƻŎƪŜǘ [ŀǳƴŎƘ 
tŜƭƘŀƳ a{   

9Ƴƛƭȅ IŜǊƴŀƴŘŜȊΣ 
!ŘǊƛŀƴŀ ¢ŜƧŀŘŀ 

 [ƛƊ ¦ǎƛƴƎ IȅŘǊŀǳƭƛŎǎ 

CŀƳƛƭȅ {ŎƘƻƻƭ он   

aƻƴƛŎŀ [ŀǇƳŀƴΣ 
{ƛŜƴŀ aŀǊƛƴƻ 

 .ŀŎƪƎǊƻǳƴŘ bƻƛǎŜ 

[ŀƪŜƭŀƴŘ /ƻǇǇŜǊ .ŜŜŎƘ a{   

/ŀƛǘƭƛƴ [ƛǳ 
DŀǊǊƛǎƻƴ {ŎƘƻƻƭ 

 5ƻŜǎ ǘƘŜ bǳƳōŜǊ ƻŦ tŀƴŜƭǎ ŀ {ƻŎŎŜǊ 
.ŀƭƭ Iŀǎ !ũŜŎǘ Lǘǎ .ƻǳƴŎƛƴŜǎǎ ŀƴŘ  
5ƛǎǘŀƴŎŜ Lǘ ¢ǊŀǾŜƭǎΚ 

WŀŎƪǎƻƴ aŎƎǳƛǊŜΣ 
.ȅǊƻƴ ²ƛƭǎƻƴ 

 ±ŀǊƛŀōƭŜǎ [ŜŀŘƛƴƎ ǘƻ {ǳŎŎŜǎǎŦǳƭ !ǊǊƻǿ 
tŜƴŜǘǊŀǝƻƴ 

WƻƘƴ Wŀȅ a{   

/ƘǊƛǎ aƻǊǊƛǎ  ²ŀǾŜ 5ŜƳƻƴǎǘǊŀǝƻƴ 
aŀƘƻǇŀŎ a{   

WŀƪŜ aƻǊǘƻƴ  CŀŎǘƻǊǎ ǘƘŀǘ LƳǇŀŎǘ {ǇŜŜŘ 
wƛŎƘŀǊŘ ΦWΦ .ŀƛƭŜȅ   

/ƻǊƳŀŎ aǳǊǇƘȅ  wŜŎǊŜŀǝƴƎ /ƘŀǊƭŜϥǎ [ŀǿ 
t9!w[{   



PSYCHOLOGY 

PHYSICS 

aŜƎŀƴ hϥ{ǳƭƭƛǾŀƴ  L !ƛƴϥǘ !ŦǊŀƛŘ ƻŦ bƻ DƘƻǎǘ 
DŜƻǊƎŜ CƛǎŎƘŜǊ a{   

!ƭƛǎǎŀ wŜƳŜȊŀ 
[ƻǳƛǎ a YƭŜƛƴ a{ 

 ¢ƘŜ .ǳǧŜǊƅȅ 9ũŜŎǘ-tŜǊǘǳǊōƛƴƎ ŀ 
/ƘŀƻǝŎ {ȅǎǘŜƳ 

DŜƻǊƎŜ {ŀƴǘŀ  /ŀƴ L wŜŘǳŎŜ ƻǊ 9ƭƛƳƛƴŀǘŜ {ƻǳƴŘΚ 
CΦ9Φ .Ŝƭƭƻǿǎ   

!ǊƧŜƴ ²ŜǊŜƳŜȅŎƘƛƪ  !ŜǊƻŘȅƴŀƳƛŎǎ 
[ŀƪŜƭŀƴŘ /ƻǇǇŜǊ .ŜŜŎƘ a{   

[ƛƭƭȅ !ǇǇƭŜȅŀǊŘΣ 
/ŀǘƘŜǊƛƴŜ ¢ŀȅƭƻǊ 

 hǇŜǊŀƴǘ /ƻƴŘƛǝƻƴƛƴƎ- /ŀƴ ¸ƻǳ ¢ŜŀŎƘ 
ŀƴ hƭŘ 5ƻƎ bŜǿ ¢ǊƛŎƪǎΚ 

DŜƻǊƎŜ CƛǎŎƘŜǊ a{   

tŜƴŜƭƻǇŜ /ƭƻƻƴŀƴ  ²Ƙŀǘǎ ƛƴ ŀ CŀŎŜΚ 
t9!w[{   

wƻƴŀƪ 5ŀǎ 
[ŀƪŜƭŀƴŘ /ƻǇǇŜǊ .ŜŜŎƘ a{ 

 ¢ƘŜ /ƻǊǊŜƭŀǝƻƴ .ŜǘǿŜŜƴ ¢ƛƳŜ {ǇŜƴǘ 
ƻƴ {ƻŎƛŀƭ aŜŘƛŀ ŀƴŘ tǊƻŘǳŎǝǾƛǘȅ ƛƴ 
сǘƘ DǊŀŘŜǊǎΚ 

WŀǎƳƛƴŜ 5ǳũǳǎ  tǎȅŎƘƻƭƻƎȅ ƻŦ CƻƻŘ 
tŜƭƘŀƳ a{   

.ŜŀǘǊƛŎŜ IŜǊōǎǘƳŀƴΣ 
!ƳŀƴŘŀ {ŎƘƻƭȊ 

 Iƻǿ 5ƻŜǎ !ƎŜ !ũŜŎǘ ¸ƻǳǊ tŜǊŎŜǇǝƻƴ 
ƻŦ {ǘŜǊŜƻǘȅǇŜǎΚ 

CŀǊǊŀƎǳǘ a{   

DŀōǊƛŜƭ [ǳƴƛƴ-tŀŎƪ  ¢ƘŜ bƻ {ŜŜ CƻƻŘ ¢Ŝǎǘ ό!ƴŘ {ƳŜƭƭύ 
DŀǊǊƛǎƻƴ {ŎƘƻƻƭ   

LǎŀōŜƭ tŀƭŀŎƛƻǎ CŜǊǊŜǊ  aŀǘƘŜƳŀǝŎŀƭ aǳǎƛŎ 
wȅŜ bŜŎƪ a{   

[ƛǎŜ hōǳŘǳƭǳΣ  
!ŀŘƛǘŀ wƻȅΣ  

 aǳƭǝǘŀǎƪƛƴƎΥ 9ŶŎƛŜƴǘ ƻǊ ŀ ²ŀǎǘŜ ƻŦ 
¢ƛƳŜΚ 

tŜƭƘŀƳ a{   

/ƘƭƻŜ tŜǊǎŀǳŘ  {ŜŜƛƴƎ /ŀƴ .Ŝ 5ŜŎŜƛǾƛƴƎ 
t9!w[{   

9ƭƭŀ {ǘŀƴƭŜȅΣ 
!Řƛŀƴƴŀ ±ƻƴǿƛŜƎŀƴŘ 

 ²Ƙŀǘǎ ǘƘŜ IȅǇŜ ƻƴ ŀ {ǘŜǊŜƻǘȅǇŜΚ 

t9!w[{   



HIGH SCHOOL EXHIBITS 

Grades 9-12 
High School students are ñdirectò entered by either their principal or science department 
chairperson. High Schools may send up to 14 exhibits in (any combination of category). 
Each exhibit can have up to three contributors. The Fair allows for Demonstrative Exhibits 
as well as Research Exhibits.  The majority  of high school students presenting at our fair 
have opted for individual empirical or theoretical research projects. These projects meet 
the eligibility requirements for the New York State Science Congress  hosted by The  

Science Teachers Association of NYS ( STANYS) held in May.  

Exhibits are by category and then alphabetically listed by contributor.  

Each exhibit is listed once with all contributors. 

Biology 

Chemistry 

Clinical/Social Psychology 

Earth/Space 

Engineering/Technology  

Environment 

Health  and Nutrition 

Math/Computers 

Medicine and Medical Science & Technology 

Physics 

Physiological/Experimental Psychology 

Please note homeschooled students welcome 



BIOLOGY 

aŀǊƛǎǎŀ .ŀŎƪ 
tǳǘƴŀƳ ±ŀƭƭŜȅ I{ 

 CǊŜǉǳŜƴŎȅ ŀƴŘ 5ǳǊŀǝƻƴ ƻŦ {ŀƭǘ LƴǘŀƪŜ 
ōȅ IƻǊǎŜǎ 

{ŀƳŀƴǘƘŀ .ŜǊƴǎǘŜƛ 
IŀǊǊƛǎƻƴ I{ 

 aŜƳƻǊȅ ƛƴ tƭŀƴŀǊƛŀƴ ŀƴŘ ƛǘǎ  
tŜǊǎƛǎǘŜƴŎŜ ¢ƘǊƻǳƎƘ IŜŀŘ ŀƴŘ ¢ŀƛƭ 
wŜƎŜƴŜǊŀǝƻƴ 

{ŀǎƘŀ .ƻƎǳǊŀŜǾ 
CƻȄ [ŀƴŜ I{ 

 9Ǿŀƭǳŀǝƻƴ ƻŦ {ŜǉǳŜƴŎŜ-.ŀǎŜŘ wb! 
aŜǘƘȅƭŀǝƻƴ {ƛǘŜ tǊŜŘƛŎǘƻǊ ό{w!atύ 
ŦƻǊ bс-ƳŜǘƘȅƭŀŘŜƴƻǎƛƴŜ όƳс!ύ  
ƳŜǘƘȅƭŀǝƻƴ 

aŀƪŜƴȊƛŜ .ƻȅƭŀƴ 
CƻȄ [ŀƴŜ I{ 

 !ƴŀƭȅǎƛǎ ƻŦ 5ŀǘŀ ŦǊƻƳ ǘƘŜ hŀƪ .ƭǳũΩǎ 
aƻƴǎǘŜǊ {ƘŀǊƪ CƛǎƘƛƴƎ ¢ƻǳǊƴŀƳŜƴǘ 
ŦǊƻƳ мфут-нлмо 

YŀǊƛƴŀ 5ŀǾƛǎ 
tǳǘƴŀƳ ±ŀƭƭŜȅ I{ 

 Iƻǿ ǘƻ aŀƪŜ ŀ .ƭƻƻŘ-CŜŜŘŜǊΥ  
9ǾƻƭǳǝƻƴŀǊȅ tŀǧŜǊƴǎ ƛƴ !ǉǳŀǇƻǊƛƴ 
DŜƴŜǎ !ƳƻƴƎ IŜƳŀǘƻǇƘŀƎƻǳǎ  
!ǊǘƘǊƻǇƻŘǎ 

WŀƪŜ 9ƎŜƭōŜǊƎ 
bŜǿ wƻŎƘŜƭƭŜ I{ 

 ¢ŜǎǝƴƎ ǘƘŜ !ōƛƭƛǘȅ ƻŦ aȅŎƻōŀŎǘŜǊƛǳƳ 
{ƳŜƎƳŀǝǎ {мр wƛōƻǎƻƳŀƭ tǊƻǘŜƛƴ 
IƻƳƻƭƻƎǎ ǘƻ wŜƎǳƭŀǘŜ .ƻǘƘ bŀǝǾŜ 
ŀƴŘ aǳǘŀƴǘ Ƴwb! 

9ƭƭŀ 9ƛƴǎǘŜƛƴ 
²ƘƛǘŜ tƭŀƛƴǎ I{ 

 ¢ƘŜ wƻƭŜ ƻŦ CƛōǊƻƴŜŎǝƴ ƛƴ .ǊŜŀǎǘ  
/ŀƴŎŜǊ 5ƻǊƳŀƴŎȅ 

IŀƴƴŀƘ CŀǊƭŜȅ 
¸ƻǊƪǘƻǿƴ I{ 

 bwнCм ƛǎ ŀ YŜȅ wŜƎǳƭŀǘƻǊ ƻŦ  
vǳƛŜǎŎŜƴŎŜ ƛƴ ¦ǾŜŀƭ aŜƭŀƴƻƳŀ 

{ŀƳŀƴǘƘŀ CŜƛƴƎƻƭŘ 
CƻȄ [ŀƴŜ I{ 

 ¢ƘŜ /ƘŀǊŀŎǘŜǊƛȊŀǝƻƴ ƻŦ hǾŀǊƛŀƴ  
/ŀƴŎŜǊ /Ŝƭƭ aǳǘŀǝƻƴǎ 

bŜƘŀ DƻŜƭ 
!ǊŘǎƭŜȅ I{ 

 !ƴŀƭȅǎƛǎ ƻŦ tǊƻǇŜǊǝŜǎ ƻŦ tǊƻǘŜƛƴǎ ƛƴ 
aŀƧƻǊ CŀƳƛƭƛŜǎ ²ƛǘƘ wŜƭŀǝƻƴ ǘƻ  
!ƭƭŜǊƎŜƴƛŎƛǘȅ 

{ǳƴ DǊŀƘŀƳ 
{ƻƳŜǊǎ I{ 

 tǊƻǘŜŀǎƻƳŜ LƴƘƛōƛǘƻǊ ! ŀǎ ŀƴ  
!ƭǘŜǊƴŀǝǾŜ aŜŘƛŎƛƴŜ ǘƻ CǳƳŀƎƛƭƛƴ ƛƴ 
ǘƘŜ ¢ǊŜŀǘƳŜƴǘ ƻŦ bƻǎŜƳŀ ŎŜǊŀƴŀŜ ƛƴ 
IƻƴŜȅ ōŜŜ /ƻƭƻƴƛŜǎ 



BIOLOGY 

CŜŘŜǊƛŎƻ DǊǳƭƭƻƴΣ  
!Ǌƛǎ ¦ǊŜƴŀ 
hǎǎƛƴƛƴƎ I{ 

 5ȅǎǊŜƎǳƭŀǝƻƴ ƻŦ /ǘLt LƳǇŀŎǘǎ . ŎŜƭƭ 
ŘŜǾŜƭƻǇƳŜƴǘ !ǎǎƻŎƛŀǘŜŘ ǿƛǘƘ  
bƻƴ-IƻŘƎƪƛƴϥǎ [ȅƳǇƘƻƳŀ 

aŀȄ Iŀƪƭŀȅ 
aŀƘƻǇŀŎ I{ 

 ¦ǎƛƴƎ aƛŎǊƻǇǘŜǊǳǎ {ŀƭƳƻƛŘŜǎ bŀǘǳǊŀƭ 
¢ŜƴŘŜƴŎƛŜǎ ¢ƻ /ǊŜŀǘŜ aƻǊŜ {ǘǊƛƪŜǎ 
hƴǘƻ !ǊǝŬŎƛŀƭ [ǳǊŜǎ 

/ƘŀǊƭƻǧŜ IŜƛǎŜƴōŜǊƎ 
CƻȄ [ŀƴŜ I{ 

 LŘŜƴǝŦȅƛƴƎ ǘƘŜ aƛǎƭƻŎŀƭƛȊŀǝƻƴ ƻŦ 
aǳǘŀƴǘ ¢5t-по ƛƴ tƻǎǘ-aƻǊǘŜƳ 
aƻǳǎŜ .Ǌŀƛƴ ¢ƛǎǎǳŜ 

{ŀƳŀƴǘƘŀ YƘƛǘǊƻǾ 
!ǊŘǎƭŜȅ I{ 

 DŜƴŜ 9ŘƛǝƴƎ ¦ǎƛƴƎ DCt 5Ŝǎǝƴŀǝƻƴ 
±ŜŎǘƻǊ 

aƛƪŀȅƭŀ YƭŜƛƴ 
9ŘƎŜƳƻƴǘ I{ 

 !ƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǊƻƭŜ ƻŦ 5ǳǎǇмс ƛƴ ōǊŀƛƴ 
ŘŜǾŜƭƻǇƳŜƴǘ 

aƛƴ ¸ƻǳƴƎ [ŜŜ 
CƻȄ [ŀƴŜ I{ 

 ¢ƘŜ wŜǎǇƻƴǎŜ ƻŦ W/-м {ǘŀƛƴƛƴƎ ƻŦ 
aƛŎǊƻƎƭƛŀ /Ŝƭƭ /ǳƭǘǳǊŜ ²ƘŜƴ 9ȄǇƻǎŜŘ 
ǘƻ [t{ 

DǊŀŎŜ [ǳƊ-aƻǊƎŀƴΣ 
aƻƭƭȅ .ǊŜƴƴŀƴ 
{ƭŜŜǇȅ Iƻƭƭƻǿ I{ 

 ¢ƘŜ 5ŜǾŜƭƻǇƳŜƴǘŀƭ 9ũŜŎǘǎ ƻŦ 
.ƛǎǇƘŜƴƻƭ !ƴŀƭƻƎǳŜ /ƻƴŎŜƴǘǊŀǝƻƴǎ 
ƻƴ 5ŀƴƛƻ ǊŜǊƛƻ ŜƳōǊȅƻǎ 

9ƭƭŀ aŎDƻǾŜǊƴ 
{ƭŜŜǇȅ Iƻƭƭƻǿ I{ 

 DŜƴŜǊŀǝƴƎ !ŎǝǾƛƴ ! ǾŀǊƛŀƴǘǎ ǘƻ 
ŜȄŀƳƛƴŜ ǘƘŜ ǇƘȅǎƛƻƭƻƎƛŎŀƭ ǎƛƎƴƛŬŎŀƴŎŜ 
ƻŦ !ŎǝǾƛƴϥǎ ŀōƛƭƛǘȅ ǘƻ ōƭƻŎƪ .at-
ǎƛƎƴŀƭƛƴƎ ƳŜŘƛŀǘŜŘ ōȅ !/±wм 

!ƭŀƴƴŀ aƻǎƪƻǿƛǘȊ 
¸ƻǊƪǘƻǿƴ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ aǳǘŀƴǘ L5Iо ƻƴ ǘƘŜ  
5ŜǾŜƭƻǇƳŜƴǘ ƻŦ /ŀƴŎŜǊ 

.ǳǳ-IŀŎ bƎǳȅŜƴ 
IŜƴŘǊƛŎƪ IǳŘǎƻƴ I{ 

 {ƛƴƎƭŜ-5ƻƳŀƛƴ !ƴǝōƻŘȅ-aŜŘƛŀǘŜŘ 
aƻŘǳƭŀǝƻƴ ƻŦ bŜǳǊƻǘǊŀƴǎƳƛǧŜǊ 
¢ǊŀƴǎǇƻǊǘ 

DŀȅŀǘǊƛ wŀǘŀƪƻƴŘŀ 
¸ƻǊƪǘƻǿƴ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ aŀŎǊƻIн! !ōǎŜƴŎŜ ƻƴ 
/ƘǊƻƳŀǝƴ aƻŘƛŬŎŀǝƻƴǎ ƛƴ 
aŀƳƳŀǊȅ ¢ǳƳƻǊǎ 



CHEMISTRY 

CLINICAL /  SOCIAL PSYCHOLOGY 

WŀƳŜǎ wŜƛƭƭȅ 
IŜƴŘǊƛŎƪ IǳŘǎƻƴ I{ 

 9ũŜŎǘǎ ƻŦ .ŀŎǘŜǊƛŀƭ aŜǘŀōƻƭƛǘŜǎ ƻƴ 
ǘƘŜ 9ȄǇǊŜǎǎƛƻƴ ƻŦ {[/с!оΣ ǘƘŜ 
5ƻǇŀƳƛƴŜ ¢ǊŀƴǎǇƻǊǘŜǊΣ ƛƴ I9Y /Ŝƭƭǎ 

WŀŘŜ wƻǎŀŘƻ 
bŜǿ wƻŎƘŜƭƭŜ I{ 

 CƛƴŘƛƴƎ ǘƘŜ ¢ŀǊƎŜǘ ¢ǊŜŀǘƳŜƴǘ ŦƻǊ 
5ƛŀōŜǝŎ YƛŘƴŜȅ 5ƛǎŜŀǎŜΥ ¢ƘŜ 9ũŜŎǘ ƻŦ 
нр-I/ ƻƴ 9ƴŘƻǇƭŀǎƳƛŎ wŜǝŎǳƭǳƳ 
{ǘǊŜǎǎ 

.ŜƴƧŀƳƛƴ {ŜƳŜƎǊŀƴ 
aŀƘƻǇŀŎ I{ 

 tǊƻǘŜƛƴ {ǘǊǳŎǘǳǊŜ-CǳƴŎǝƻƴ 
wŜƭŀǝƻƴǎƘƛǇ ƛƴ 5ǊǳƎ-wŜǎƛǎǘŀƴǘ  
aŀƭŀǊƛŀ tŀǊŀǎƛǘŜǎ 

Yȅƭŀ {ƛƳƪƘŀƛ 
CƻȄ [ŀƴŜ I{ 

 ¢ƘŜ Wǳƴ. aƻƭŜŎǳƭŜϥǎ LƳƳǳƴŜ  
/ƻǊǊŜƭŀǝƻƴ ŀƴŘ 9ȄǇǊŜǎǎƛƻƴ ǿƛǘƘƛƴ ¢Ū 
/Ŝƭƭǎ ǿƛǘƘ LƴǘŜǊƭŜǳƪƛƴ !ƭǘŜǊŀǝƻƴ 

!ǎƘǿƛƴ {ǊƛǎƪŀƴǘƘŀƴ 
{ŎŀǊǎŘŀƭŜ I{ 

 Lǎƻƭŀǝƻƴ ŀƴŘ LƳƳǳƴƻŀǎǎŀȅ ƻŦ  
9ȄƻǎƻƳŜǎ ƛƴ ǘƘŜ !Ǿƛŀƴ hǇǝŎ /ƘƛŀǎƳ 

¢ǊŜƴǘ ²ŀŎŀǎŜǊ 
tǳǘƴŀƳ ±ŀƭƭŜȅ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ ¢ŀŘǇƻƭŜ 5ŜǾŜƭƻǇƳŜƴǘ 
ƻƴ ǘƘŜƛǊ aƛŎǊƻōƛƻƳŜ 

BIOLOGY 

5ŀƴƛŜƭƭŜ .ǳŎŎƛ 
IŀǊǊƛǎƻƴ I{ 

 vǳŀƴǝŬŎŀǝƻƴ ŀƴŘ /ƘŜƳƛŎŀƭ !ƴŀƭȅǎƛǎ 
ƻŦ [ŜŀŎƘŀǘŜ ŦǊƻƳ .ƛǎǇƘŜƴƻƭ !-ŦǊŜŜ 
.ŀōȅ .ƻǧƭŜǎ ŀƊŜǊ 9ȄǇƻǎǳǊŜ ǘƻ 
aƛŎǊƻǿŀǾŜ {ǘǊŜǎǎ 

½ƛƴŀ aŎLƴŜǊƴŜȅ 
aŀƘƻǇŀŎ I{ 

 LƴǾŜǎǝƎŀǝƻƴ ƻŦ ¢ƘȅƳƛŘƛƴŜ 5ƛƳŜǊ  
CƻǊƳŀǝƻƴ ¦ǝƭƛȊƛƴƎ ŀ CƭǳƻǊŜǎŎŜƴǘ  
bǳŎƭŜƻǎƛŘŜ tǊƻōŜ 

aƛŎƘŀŜƭ ¢ƻƳǇƪƛƴǎ 
tǳǘƴŀƳ ±ŀƭƭŜȅ I{ 

 tǳōƭƛŎ IŜŀƭǘƘ YƴƻǿƭŜŘƎŜ ŀƴŘ ǘƘŜ 
LƴǘŜǊƴŜǘκ{ƻŎƛŀƭ aŜŘƛŀ LƴƅǳŜƴŎŜ ƻƴ 
IŜŀƭǘƘ 5ŜŎƛǎƛƻƴǎ 

YǊƛǎǘŀ !ƴŘǊŀŘŜ 
²ƘƛǘŜ tƭŀƛƴǎ I{ 

 Iƻǿ 5ƻŜǎ /ƘŜƳƻǘƘŜǊŀǇȅ !ũŜŎǘ ǘƘŜ 
vǳŀƭƛǘȅ ƻŦ [ƛŦŜ ƻŦ ²ƻƳŜƴ ǿƛǘƘ .ǊŜŀǎǘ 
/ŀƴŎŜǊΚ 



CLINICAL /  SOCIAL PSYCHOLOGY 

WƻǎƘ .ŜǊŜƴōŀǳƳ 
bŜǿ wƻŎƘŜƭƭŜ I{ 

 wŜǘǊƛŜǾŀƭ-LƴŘǳŎŜŘ CƻǊƎŜǩƴƎ ŀƴŘ 
LƳŀƎƛƴŀǝƻƴǎ ƻŦ ǘƘŜ CǳǘǳǊŜ 

aŜƭŀƴƛŜ /ƻƭƭŀƴŀ 
²ƘƛǘŜ tƭŀƛƴǎ I{ 

 ¢ƘŜ 5ƛũŜǊŜƴŎŜǎ ƻŦ 9ȄŜŎǳǝǾŜ 
CǳƴŎǝƻƴƛƴƎ .ŜǘǿŜŜƴ !ǘƘƭŜǘŜǎ ŀƴŘ 
aǳǎƛŎƛŀƴǎ ƛƴ ŀ IƛƎƘ {ŎƘƻƻƭ tƻǇǳƭŀǝƻƴ 

!ƴƎŜƭƛŎŀ 5ŀǾƛƭŀ 
²ƘƛǘŜ tƭŀƛƴǎ I{ 

 ¢ƘŜ 9ũŜŎǘǎ ƻŦ ŀ ±ŜƎŀƴ 5ƛŜǘ ƻƴ  
IŀǇǇƛƴŜǎǎ 

[ƛǎŀ 9ƴƎŜƭŜƴΣ  
aŀǊƛƻƴ YŜǊǾƛŎƘŜ 
wȅŜ bŜŎƪ I{ 

 ¢ƘŜ 9ũŜŎǘǎ ƻŦ CŀŎƛŀƭ CŜŀǘǳǊŜǎ ƻƴ ŀ 
tƻƭƛǝŎŀƭ /ŀƴŘƛŘŀǘŜϥǎ tŜǊǎǳŀǎƛƻƴ ŀƴŘ 
/ƘŀƴŎŜǎ ƻŦ 9ƭŜŎǝƻƴ 

Dƛƭƭƛŀƴ DƻƭŘ 
!ǊŘǎƭŜȅ I{ 

 !ǎǎŜǎǎƛƴƎ /ƻƎƴƛǝǾŜ 5ŜŬŎƛǘǎ ƛƴ 
tŀǝŜƴǘǎ ǿƛǘƘ aǳƭǝǇƭŜ {ŎƭŜǊƻǎƛǎ 

[ƛŀƳ aŎYŀȅ 
bŜǿ wƻŎƘŜƭƭŜ I{ 

 wŜǾƛŜǿƛƴƎ ǘƘŜ 9ŶŎŀŎȅ ƻŦ tƻǇǳƭŀǊ  
!ŘƻƭŜǎŎŜƴǘ 5ŜǇǊŜǎǎƛƻƴ ¢ǊŜŀǘƳŜƴǘǎ 

wŀǉǳŜƭ bŜƭǎƻƴ 
aŀƘƻǇŀŎ I{ 

 ¢ƘŜ LƴƅǳŜƴŎŜ ƻŦ tŜǊŎŜƛǾŜŘ 
!ǧǊŀŎǝǾŜƴŜǎǎ ƻƴ tŜǊŎŜƛǾŜŘ CƛƴŀƴŎƛŀƭ 
{ǳŎŎŜǎǎ 

aŀŀƴȅŀ wŀǾƛŎƘŀƴŘǊŀƴŎ 
!ǊŘǎƭŜȅ I{ 

 !ǎǎŜǎǎƳŜƴǘ ƻŦ /ƻƎƴƛǝǾŜ CǳƴŎǝƻƴƛƴƎ 
ƻŦ DŜǊƛŀǘǊƛŎ tŀǝŜƴǘǎ ǿƛǘƘ ¢ȅǇŜ н 
5ƛŀōŜǘŜǎ aŜƭƭƛǘǳǎ ƛƴ ŀ [ƻǿŜǊ 
{ƻŎƛƻŜŎƻƴƻƳƛŎ {ŜǩƴƎ 

EARTH / SPACE 

!ŀǊƻƴ /ƻƘŜƴ 
bŜǿ wƻŎƘŜƭƭŜ I{ 

 ! bƻǾŜƭ aŜǘƘƻŘ ŦƻǊ /ƘŀǊŀŎǘŜǊƛȊŀǝƻƴ 
ƻŦ ǘƘŜ aƻƭŜŎǳƭŀǊ /ƻƳǇƻǎƛǝƻƴ ƻŦ  
!ǎǘŜǊƻƛŘǎ 

.Ŝƴ wƛŜōŜǊ 
±ŀƭƘŀƭƭŀ I{ 

 CŀǊƳƛƴƎ CƻǊ ¢ƘŜ CǳǘǳǊŜΥ !ƎǊƛŎǳƭǘǳǊŜ 
ƻƴ aŀǊǎ 

!ƭŜȄŀƴŘǊŀ wƛǾŜǊŀ 
!ǊŘǎƭŜȅ I{ 

 ! {ǘŜǇ ƛƴ ¦ƴŘŜǊǎǘŀƴŘƛƴƎ DƭŀŎƛŀƭ CƭƻǿΥ 
9ȄǇƭƻǊƛƴƎ ǘƘŜ ŜũŜŎǘǎ ƻŦ ŜƴǘǊŀƛƴŜŘ 
ƛƴǎƻƭǳōƭŜ ŘŜōǊƛǎ ƻƴ ƳŜŎƘŀƴƛŎŀƭ 
ǇǊƻǇŜǊǝŜǎ ƻŦ ǇƻƭȅŎǊȅǎǘŀƭƭƛƴŜ ƛŎŜ 



EARTH / SPACE 

ENGINEERING / TECHNOLOGY 

¢ŀǊŀ wƻǘƘŜƴōŜǊƎ 
¸ƻǊƪǘƻǿƴ I{ 

 DŀƭŀȄȅ tǊƻǇŜǊǝŜǎ ŀƴŘ Ƙƻǿ ǘƘŜȅ 9ũŜŎǘ 
DŀƭŀȄȅ aŜǊƎƛƴƎ 

wƻƘŀƴ {ǳōǊŀƳŀƴƛ 
¸ƻǊƪǘƻǿƴ I{ 

 tŀƭŜƻŎƭƛƳŀǘŜ /ŀƭŎǳƭŀǝƻƴǎ ¦ǎƛƴƎ м-5 
/ƭƛƳŀǘŜ aƻŘŜƭǎ ǿƛǘƘ !ǇǇƭƛŎŀǝƻƴǎ ŦƻǊ 
[ƻƴƎ-¢ŜǊƳ tƭŀƴŜǘŀǊȅ Iŀōƛǘŀōƛƭƛǘȅ 

{ŀƳƛǊ 9ƭƭƛǎΣ 
¢ŀȅƛō YƘŀǿŀƧŀ 

 /Ƙŀǎǎƛǎ !ũŜŎǘ ƻƴ w/ /ŀǊ aƻōƛƭƛǘȅ 

tŜƭƘŀƳ aŜƳƻǊƛŀƭ I{   

bŜƭƭƛŜ CƛǎƘŜǊ 
IŀǊǊƛǎƻƴ I{ 

 /ǊŜŀǝƴƎ ŀ 5ŜǾƛŎŜ ǘƻ aŜŀǎǳǊŜ Iƻǿ 
²ŜƛƎƘǘ !ũŜŎǘǎ tǊŜǎǎǳǊŜ ǘƻ !ǎǎƛǎǘ 
tŀǊƪƛƴǎƻƴΩǎ tŀǝŜƴǘǎ ƛƴ aŀƛƴǘŀƛƴƛƴƎ ŀƴ 
¦ǇǊƛƎƘǘ {ŜŀǘŜŘ tƻǎƛǝƻƴ 

tŀǳƭ DǎŎƘƴŜƛŘƴŜǊ 
²ŜǎǘƭŀƪŜ I{ 

 ! /ƭŜŀƴŜǊΣ aƻǊŜ /ƻǎǘ-9ŶŎƛŜƴǘ 
wŜŦǊƛƎŜǊŀǘƻǊΚ !ƴŀƭȅȊƛƴƎ ŀ tǊƻǘƻǘȅǇŜ 
tƭŀǘŜ {ǘŀŎƪ ŦƻǊ ŀ aŀƎƴŜǘƻŎŀƭƻǊƛŎ 
wŜƎŜƴŜǊŀǘƻǊ 

/ŀƳŜǊƻƴ IŀŎƪŜǧ 
IŀǊǊƛǎƻƴ I{ 

 ¢ƘŜ 9ƴƎƛƴŜŜǊƛƴƎ 5ŜǎƛƎƴ ƻŦ ŀ ¦!± ŦƻǊ 
aŜŘƛŎŀƭ tǳǊǇƻǎŜǎ 

YƛŜǊŀƴ IƻƭƳŜǎ 
¸ƻǊƪǘƻǿƴ I{ 

 IŀǊǾŜǎǝƴƎ 9ƭŜŎǘǊƛŎƛǘȅ ŦǊƻƳ aƻǝƻƴ 
¦ǎƛƴƎ ½ƴh bŀƴƻƎŜƴŜǊŀǘƻǊǎ 

wŀŎƘŜƭ WƻǎŜǇƘ 
{ƻƳŜǊǎ I{ 

 hǇǝƳƛȊŀǝƻƴ ƻŦ ¢ƘŜǊƳŀƭ IȅŘǊƻƭȅǎƛǎ 
ŦƻǊ LƴŎǊŜŀǎŜŘ .ƛƻƎŀǎ DŜƴŜǊŀǝƻƴ ƛƴ 
²ŀǎǘŜǿŀǘŜǊ ¢ǊŜŀǘƳŜƴǘ 

!ǊƧŀȅ aƛǊŎƘŀƴŘŀƴƛ 
¸ƻǊƪǘƻǿƴ I{ 

 ¦ǝƭƛȊƛƴƎ [ƛƊ ŀƴŘ 5ǊŀƎ ǘƻ aŜŀǎǳǊŜ ǘƘŜ 
!ŜǊƻŘȅƴŀƳƛŎ 9ŶŎƛŜƴŎȅ ƻŦ ǘƘŜ CƻǊπ
ǿŀǊŘ {ǿŜǇǘ /ƻƴŬƎǳǊŀǝƻƴ 

/ŀǎǎŀƴŘǊŀ tŀƻƴŜ 
{ƻƳŜǊǎ I{ 

 {ƘŜŀǊ .ƻƴŘ {ǘǊŜƴƎǘƘ /ƻƳǇŀǊƛǎƻƴ  
.ŜǘǿŜŜƴ hǊǘƘƻŘƻƴǝŎ !ŘƘŜǎƛǾŜ 
!ƎŜƴǘǎ ¢ǊŀƴǎōƻƴŘ ·¢ ŀƴŘ ¢ǊŀƴǎōƻƴŘ 
t[¦{ 
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.ŜŀǘǊƛŎŜ tŜƴŎŜ 
CƻȄ [ŀƴŜ I{ 

 ¢ƘŜǊƳƻǊŜƅŜŎǘŀƴŎŜ ƛƳŀƎƛƴƎ ƻŦ 
ŎƻƴǘŀŎǘ ǊŜǎƛǎǘŀƴŎŜ ƛƴ ŀƴ ƻǊƎŀƴƛŎ ŬŜƭŘ 
ŜũŜŎǘ ǘǊŀƴǎƛǎǘƻǊ 

LǎŀōŜƭƭŀ tƛŀŎŜƴǝƴƻ  wƻōƻǝŎ ǾǎΦ IǳƳŀƴ !ǊƳǎ 
bƻǊǘƘ {ŀƭŜƳ I{   

bƻŀƘ {ŀƴȊ 
{ƻƳŜǊǎ I{ 

 ¦ǎƛƴƎ ŀƴ !ǳǘƻƴƻƳƻǳǎ {ǿŀǊƳ wƻōƻǘ 
¢ŜŀƳ ǘƻ [ƻŎŀǘŜ {ǳǊǾƛǾƻǊǎ ƛƴ ŀ 
5ŀƴƎŜǊƻǳǎ !ǊŜŀ 

{ǇŜƴŎŜǊ {ŎƘǳǘȊ 
¸ƻǊƪǘƻǿƴ I{ 

 !ǳǘƻƳŀǘŜŘ aŜŎƘŀƴƛŎŀƭ 9ȄŦƻƭƛŀǝƻƴ ŦƻǊ 
ǘƘŜ /ƻƴǘǊƻƭƭŜŘ tǊƻŘǳŎǝƻƴ ƻŦ 
DǊŀǇƘŜƴŜ 

!ŘǊƛŀƴƴŀ ¢ŀƎŀȅǳƴ 
{ƻƳŜǊǎ I{ 

 {ƛƳǳƭŀǘŜŘ 5ŜǎƛƎƴ ŀƴŘ 
/ƘŀǊŀŎǘŜǊƛȊŀǝƻƴ ƻŦ bŀƴƻŀƴǘŜƴƴŀǎ 
ŀƴŘ н5 

¢ƛƳƻǘƘȅ ²ƻƻŘŀǊŘ 
¸ƻǊƪǘƻǿƴ I{ 

 /ƘŜƳƛŎŀƭ aƻŘƛŬŎŀǝƻƴ ƻŦ /ƻǧƻƴ 
CŀōǊƛŎ ǘƻ ōŜ IȅŘǊƻǇƘƻōƛŎ ŀƴŘ ƛǘΩǎ 
tƻǘŜƴǝŀƭ ŦƻǊ hƛƭ !ōǎƻǊǇǝƻƴ ŀƴŘ 
¦ǝƭƛȊŀǝƻƴ ƛƴ ŀ /ƻƴǝƴǳƻǳǎ {ȅǎǘŜƳ ƻŦ 
hƛƭ-²ŀǘŜǊ {ŜǇŀǊŀǝƻƴ 

ENVIRONMENT 

Wǳƭƛŀ .ŀƭŎƘ 
bƻǊǘƘ {ŀƭŜƳ I{ 

 5ƛǎǝƴŎǝƻƴǎ .ŜǘǿŜŜƴ wǳǎǎƛŀƴ ŀƴŘ 
Lǘŀƭƛŀƴ .ǊŜŜŘǎ ƻŦ !Ǉƛǎ ƳŜƭƭƛŦŜǊŀ ŀǎ 
{ŜŜƴ ƛƴ bƻǊǘƘŜŀǎǘŜǊƴ .ŜŜƪŜŜǇƛƴƎ 

¢ƘŜŀ .ŀǊōŜƭŜǘ 
IŜƴŘǊƛŎƪ IǳŘǎƻƴ I{ 

 9ũŜŎǘǎ ƻŦ aƻŘƛŬŎŀǝƻƴ ƻŦ CƭƻǊŀƭ 
DǳƛŘŜǎ ƻƴ !Ǉƛǎ ƳŜƭƭƛŦŜǊŀ ŀƴŘ 
9ȄǇƻǎǳǊŜ ǘƻ bŜƻƴƛŎƻǝƴƻƛŘǎ 

.Ŝƴ .ŀǎǎŜǧ 
CƻȄ [ŀƴŜ I{ 

 tǊŜŘƛŎǝƻƴ ƻŦ /ǊƻǇ {ǳŎŎŜǎǎ ¦ǎƛƴƎ 
aǳƭǝǾŀǊƛŀǘŜ !ƴŀƭȅǎƛǎ ƻŦ /ƭƛƳŀǘŜ 
CŀŎǘƻǊǎ 

9ǘƘŀƴ /ǳƪŀƧ 
{ƻƳŜǊǎ I{ 

 /ŀƭŎǳƭŀǝƴƎ ǘƘŜ wŜƭŀǝƻƴǎƘƛǇǎ 
.ŜǘǿŜŜƴ bƛǘǊŀǘŜ ŀƴŘ 5ƛǎǎƻƭǾŜŘ {ƛƭƛŎŀ 
ƛƴ ǘƘŜ [ƻƴƎ LǎƭŀƴŘ {ƻǳƴŘΣ b¸ 
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WŀŎƪ 5ƻǳƎƘŜǊǘȅΣ  
5ŀƴƛŜƭ 5ǳǎŜǾƛŎ 
tŜƭƘŀƳ aŜƳƻǊƛŀƭ I{ 

 [ŜŀŘ /ƻƴŎŜƴǘǊŀǝƻƴ ƻŦ IƻǳǎŜǎ ƛƴ 
[ƻǿŜǊ ²ŜǎǘŎƘŜǎǘŜǊ ƛƴ /ƻƳǇŀǊƛǎƻƴ ǘƻ 
tǊƻȄƛƳƛǘȅ ǘƻ bŜǿ ¸ƻǊƪ /ƛǘȅ 

hƭƛǾƛŀ 9ƴƎ 
²ŜǎǘƭŀƪŜ I{ 

 ! 5ŜŦƻǊŜǎǘŀǝƻƴ LƴǾŜǎǝƎŀǝƻƴΥ ¢ƘŜ 
9ũŜŎǘ ƻŦ 5ŜŜǊ IŜǊōƛǾƻǊȅ ƻƴ ¢ǊŜŜ 
wŜƎŜƴŜǊŀǝƻƴ ŦǊƻƳ .ŜŀǾŜǊ {ǘǳƳǇǎ 

YȅŜ CŜǊƎǳǎƻƴ 
¸ƻǊƪǘƻǿƴ I{ 

 ¢ƘŜ LƴƅǳŜƴŎŜ ƻŦ WŀǇŀƴŜǎŜ .ŀǊōŜǊǊȅ 
ό.ŜǊōŜǊƛǎ ǘƘǳƴōŜǊƎƛƛύ ƻƴ !ƴƛƳŀƭ 
5ƛǾŜǊǎƛǘȅ ƛƴ ŀ bƻǊǘƘŜŀǎǘŜǊƴ CƻǊŜǎǘ 

{ǘŜŦŀƴƛŜ Dǳƛƭƛŀƴƻ 
CƻȄ [ŀƴŜ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ ²ŀǊƳƛƴƎ ƻƴ ǘƘŜ 
wŜƭŀǝƻƴǎƘƛǇ ōŜǘǿŜŜƴ !ǊǘƘǊƻǇƻŘǎ ŀƴŘ 
5ŜǘǊƛǝǾƻǊŜǎ 

[Ŝƛƭŀ IǳŘǎƻƴ 
¸ƻǊƪǘƻǿƴ I{ 

 9ŶŎŀŎȅ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 5b! ŦƻǊ 
aƻƴƛǘƻǊƛƴƎ aŀǊƛƴŜ .ƛƻŘƛǾŜǊǎƛǘȅ ƛƴ 
/ƻƳǇŀǊƛǎƻƴ ǿƛǘƘ ¦ƴŘŜǊǿŀǘŜǊ ±ƛŘŜƻ 
ŀƴŘ ¢Ǌŀǿƭ {ŀƳǇƭƛƴƎ 

/ŜǊƛƴŀ YŀǊǊ 
CƻȄ [ŀƴŜ I{ 

 tƭŀƴǘ tƘȅǎƛƻƭƻƎƛŎŀƭ wŜǎǇƻƴǎŜ ǘƻ 
/ƭƛƳŀǘŜ /ƘŀƴƎŜ 

/ŀƭŜō [ŜǾƛǧ 
²ŜǎǘƭŀƪŜ I{ 

 ! bŜǿ aŜǘƘƻŘ ŦƻǊ ¦ƴŘŜǊǎǘŀƴŘƛƴƎ 
tƭŀƴǘ 9ǾƻƭǳǝƻƴΥ 5ŜǾŜƭƻǇƛƴƎ 
tƘȅƭƻƎŜƴŜǝŎ ¢ǊŜŜǎ ¦ǎƛƴƎ ŀ 
vǳŀƭƛǘŀǝǾŜ tƻƭƭŜƴ aƻǊǇƘƻƭƻƎȅ aŀǘǊƛȄ 

WƻƴŀǘƘŀƴ aŀǊŎǳǎŜΣ 
hǿŜƴ wƻōŜǊǘǎƻƴ 

 ²ŀǘŜǊ vǳŀƭƛǘȅ {ǘǳŘȅ ƻŦ .ŜŀǾŜǊ 
{ǿŀƳǇ .Ǌƻƻƪ 

wȅŜ bŜŎƪ I{   

{ŀǊŀ aŎ {ǿŜŜƴŜȅ 
IŀǊǊƛǎƻƴ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ !ōǎŎƛǎƛŎ !ŎƛŘ ƻƴ ǘƘŜ 
5ǊƻǳƎƘǘ ¢ƻƭŜǊŀƴŎŜ ƻŦ !ǊŀōƛŘƻǇǎƛǎ 
ǘƘŀƭƛŀƴŀΣ ŀ 5ƻǎŜ wŜǎǇƻƴǎŜ {ǘǳŘȅ 

{ǘƘŜŦŀƴƻ hǊŜƭƭŀƴŀ 
{ƭŜŜǇȅ Iƻƭƭƻǿ I{ 

 aŜŀǎǳǊƛƴƎ tƘƻǎǇƘƻǊǳǎΣ 5ƛǎǎƻƭǾŜŘ 
hȄȅƎŜƴΣ bƛǘǊƻƎŜƴΣ ŀƴŘ ǇI ƭŜǾŜƭǎ ƛƴ 
ǇƻƴŘǎ мл ƳŜǘŜǊǎ ŀǿŀȅ ŜȄǇƻǎŜŘ ǘƻ 
ŦŜǊǝƭƛȊŜǊ Ǌǳƴƻũ ŦǊƻƳ ǊŜǎƛŘŜƴǝŀƭ ŀǊŜŀǎ 
ŎƻƳǇŀǊŜŘ ǘƻ ǇƻƴŘǎ ƴŀǘǳǊŀƭ ǊŜǎŜǊǾŜǎ 
ƴƻǘ ŜȄǇƻǎŜŘ ǘƻ ŦŜǊǝƭƛȊŜǊ Ǌǳƴƻũ 
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5ƻƳƛƴƛŎ tƻƭȅŎŀǊǇƻǳΣ 
[ŀƪƛǎ tƻƭȅŎŀǊǇƻǳ 
{ƭŜŜǇȅ Iƻƭƭƻǿ I{ 

 ¢ƘŜ ŜũŜŎǘ ƻŦ ǎŜƭŜŎǝǾŜ ōǊŜŜŘƛƴƎ ƻƴ 
ǘƘŜ ǇƻƭȅǎǘȅǊŜƴŜ ōƛƻŘŜƎǊŀŘŀǝǾŜ 
ŀōƛƭƛǝŜǎ ƻŦ ǘƘŜ ȅŜƭƭƻǿ ƳŜŀƭǿƻǊƳ 

{ŀǊŀƘ {ƛŜƳŜǊǎ 
{ƻƳŜǊǎ I{ 

 !ǇǇƭƛŎŀǝƻƴ ƻŦ ŀ 5ȅƴŀƳƛŎ CƭǳȄ 
/ƘŀƳōŜǊ ǘƻ aŜŀǎǳǊŜ ±ƻƭŀǝƭƛȊŜŘ 
aŜǊŎǳǊȅ ŀƴŘ ¢ǊŀŎŜ Dŀǎ 9Ƴƛǎǎƛƻƴǎ 

WƻƴŀǘƘŀƴ ¢ŀƴƎ 
!ǊŘǎƭŜȅ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ  ±ƛƴŜ /ǳǩƴƎ ŀǎ ŀƴ 
9ũŜŎǝǾŜ CƻǊŜǎǘ aŀƴŀƎŜƳŜƴǘ 
¢ŜŎƘƴƛǉǳŜ ƻƴ ǘƘŜ {ƻǳǘƘ /ƻǳƴǘȅ ¢Ǌŀƛƭ 

9ŜǎƘŀ ¢ƘŀƪŜǊ 
LǊǾƛƴƎǘƻƴ I{ 

 5ŜǾŜƭƻǇƛƴƎ ŀƴŘ /ŀƭƛōǊŀǝƴƎ ŀ [ƻǿ-
/ƻǎǘ tŀǊǝŎǳƭŀǘŜ aŀǧŜǊ {ŜƴǎƻǊ ǘƻ 
aŜŀǎǳǊŜ 5ƻǿƴǿƛƴŘ /ƻŀƎǳƭŀǝƻƴ ƻŦ 
±ŀǊƛƻǳǎ tŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 

{ǘŜƭƭŀ ±ŜǊŎŜǎƛ 
{ƭŜŜǇȅ Iƻƭƭƻǿ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ {Ŝŀǿŀƭƭǎ ƻƴ /ŀǊŜǧŀ 
ŎŀǊŜǧŀ {Ŝŀ ¢ǳǊǘƭŜ bŜǎǝƴƎ 

Wǳǎǝƴ ²ƻƻŘǿŀǊŘ 
tŜƭƘŀƳ aŜƳƻǊƛŀƭ I{ 

 ¢ƘŜ 9ũŜŎǘǎ ƻŦ aƛŎǊƻǇƭŀǎǝŎǎ ŀƴ ƻǘƘŜǊ 
ǇƭŀǎǝŎǎ ƻƴ ǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ 

5ŀƴƛŜƭ ½ŀǇŀǘŀ 
CƻȄ [ŀƴŜ I{ 

 ¢ƘŜ 9ũŜŎǘǎ ƻŦ tǳōƭƛŎ !ǿŀǊŜƴŜǎǎ ƻƴ 
tƭŀǎǝŎ .ŀƎ ¦ǎŀƎŜ ƛƴ .ŜŘŦƻǊŘ bŜǿ 
¸ƻǊƪ 

wŀŎƘŜƭ /Ƙŀƴ 
!ǊŘǎƭŜȅ I{ 

 ¢ƘŜ 9ũŜŎǘǎ ƻŦ 9ǇƛŘǳǊŀƭ {ǘŜǊƻƛŘ 
LƴƧŜŎǝƻƴǎ ƻƴ [ƻǿŜǊ .ŀŎƪ tŀƛƴ .aL 

WƻǎŜǇƘ 5Ŝƴƴ 
.ƭƛƴŘ .Ǌƻƻƪ I{ 

 9ȄǇƭƻǊƛƴƎ ǘƘŜ wŜƭŀǝƻƴǎƘƛǇ .ŜǘǿŜŜƴ 
tƘȅǎƛŎŀƭ CƛǘƴŜǎǎ ϧ !ŎŀŘŜƳƛŎ 
tŜǊŦƻǊƳŀƴŎŜ 

aŀȄ DǊŜƛǎōŜǊƎ 
¢ŀǇǇŀƴ ½ŜŜ I{ 

 .Ŝǎǘ tǊŀŎǝŎŜǎ ŦƻǊ wŜŘǳŎƛƴƎ 
aƛŎǊƻƻǊƎŀƴƛǎƳ [ŜǾŜƭǎ ƻƴ !ǘƘƭŜǝŎ 
aŀǘǎ 

YȅǊŀ DǊǳŜƴōŜǊƎŜǊ 
!ǊŘǎƭŜȅ I{ 

 9ȄǇƭƻǊƛƴƎ !ǎǘƘƳŀ ŀƴŘ {ƳƻƪƛƴƎ ƛƴ 
¦Ǌōŀƴ !ŘƻƭŜǎŎŜƴǘǎ 
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aŀŜǾŜ WŀƴŜŎƪŀ 
{ƻƳŜǊǎ I{ 

 ! .ŜƘŀǾƛƻǊ !ƴŀƭȅǎƛǎ ƻŦ 9ƭŜŎǘǊƻƴƛŎ 
/ƛƎŀǊŜǧŜ ¦ǎŜ ƛƴ ¸ƻǳƴƎ !Řǳƭǘǎ 

aŀǳǊŀ YŜƭƭȅ-¸ǳƻƘ 
bŜǿ wƻŎƘŜƭƭŜ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ aŀǘŜǊƴŀƭ bǳǘǊƛŜƴǘ 
LƴǘŀƪŜ ƻƴ LƴŦŀƴǘǎΥ /ƘƻƭƛƴŜ ŀƴŘ 
tƭŀŎŜƴǘŀƭ aŀŎǊƻƴǳǘǊƛŜƴǘ aŜǘŀōƻƭƛǎƳ 
ƛƴ DŜǎǘŀǝƻƴŀƭ 5ƛŀōŜǘŜǎ-/ƻƳǇƭƛŎŀǘŜŘ 
tǊŜƎƴŀƴŎƛŜǎ 

YŀǘƘǊȅƴ-!ƭŜȄŀ YŜƴƴŜŘȅ 
aŀƘƻǇŀŎ I{ 

 ! bƻǾŜƭ tǊƻŘǳŎǘΥ bǳǘǊƛŜƴǘ 5ŜƭƛǾŜǊȅ 
¢ŀǊƎŜǘŜŘ ¢ƻǿŀǊŘ [ŀŎǘŀǝƴƎ aƻǘƘŜǊǎ 
ƛƴ !ǊŜŀǎ ƻŦ ǘƘŜ ²ƻǊƭŘ ²ƘŜǊŜ 
aŀƭƴǳǘǊƛǝƻƴ ƛǎ tǊŜǾŀƭŜƴǘ 

9ƭƛȊŀōŜǘƘ aƛƻƭƛ 
wȅŜ bŜŎƪ I{ 

 {ǘǳŘŜƴǘǎϥ tŜǊŎŜǇǝƻƴ ŀƴŘ YƴƻǿƭŜŘƎŜ 
ƻŦ /ƻƴŎǳǎǎƛƻƴǎ 

!ƴƴŀ bŀƪŀƎŀƳŀΣ 
wŜōŜŎŎŀ ¢ŜƴƴŜǊ 
wȅŜ bŜŎƪ I{ 

 IƛƎƘ {ŎƘƻƻƭ {ǘǳŘŜƴǘǎϥ tŜǊŎŜǇǝƻƴ ŀƴŘ 
YƴƻǿƭŜŘƎŜ ƻŦ ŀƴŘ !ŎŎŜǎǎ ǘƻ 
±ŀŎŎƛƴŀǝƻƴǎ 

wŀǎƘŀƴŀ ²ŜŜǊŀǎƛƴƎƘŜ 
9ŘƎŜƳƻƴǘ I{ 

 9ȄǇƭƻǊƛƴƎ ǘƘŜ ±ŀǊƛŀǝƻƴǎ ƛƴ {ƛȊŜ ƻŦ /Ŝƭƭ 
¢ȅǇŜǎ ƛƴ /ŀŜƴƻǊƘŀōŘƛǝǎ 9ƭŜƎŀƴǎ ǿƛǘƘ 
5ƛũŜǊƛƴƎ !ƎŜ ŀƴŘ IŜŀƭǘƘ 

DǊŀŎŜ wȅŀƴ 
{ƭŜŜǇȅ Iƻƭƭƻǿ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ YƴŜŜ CƭŜȄƛƻƴ ƻƴ CŀǝƎǳŜ 
ŀƴŘ {ǘǊƛŘŜ CǊŜǉǳŜƴŎȅ ƛƴ IƛƎƘ {ŎƘƻƻƭ 
!ǘƘƭŜǘŜǎ 

9ǎƘŀ {ƘŜƴƻȅ 
LǊǾƛƴƎǘƻƴ I{ 

 ! bƻǾŜƭ !ǇǇ-.ŀǎŜŘ [ŜŀǊƴƛƴƎ ¢ƻƻƭΥ L ƻƴ 
CƛǊǎǘ !ƛŘ 

[ƛƭŀƘ {ƳƻƭŜǾ 
IŀǊǊƛǎƻƴ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ IƛƎƘ {ǳƎŀǊΣ wŜǎǾŜǊŀǘǊƻƭ 
5ƛŜǘǎ ƻƴ aŜƳƻǊȅ wŜŎŀƭƭ ŀƴŘ 
[ƻƴƎŜǾƛǘȅ ƛƴ ²ƛƭŘ-¢ȅǇŜ /ƻƳǇŀǊŜŘ ǘƻ 
5Ŧόо[ύLƭǇн-о 5ǊƻǎƻǇƘƛƭŀ ƳŜƭŀƴƻƎŀǎǘŜǊ 
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MATH / COMPUTERS 

aƛŎƘŀŜƭ [ƛƴ 
¸ƻǊƪǘƻǿƴ I{ 

 5ŜǎƛƎƴ ƻŦ ŀ .ƭƻŎƪŎƘŀƛƴ tǊƻǘƻŎƻƭ 
{Ŏŀƭŀōƛƭƛǘȅ /ƻƳǇŀǊƛǎƻƴ !ǇǇŀǊŀǘǳǎ 
¦ǎƛƴƎ ±ƛǊǘǳŀƭ aŀŎƘƛƴŜǎ 

DŜƻǊƎŜ [ƛǳ 
{ŎŀǊǎŘŀƭŜ I{ 

 !ƴ LƴǘǊƛƎǳƛƴƎ !ǇǇƭƛŎŀǝƻƴ ƻŦ aŀŎƘƛƴŜ 
[ŜŀǊƴƛƴƎ 

!ƴŘǊŜǿ [ǳ 
¸ƻǊƪǘƻǿƴ I{ 

 aƻōƛƭŜ wD.5 hōǎǘŀŎƭŜ 5ŜǘŜŎǝƻƴ 
tƭŀǜƻǊƳ ŦƻǊ ǘƘŜ .ƭƛƴŘ ŀƴŘ ±ƛǎǳŀƭƭȅ 
LƳǇŀƛǊŜŘ 

[ƛƭȅ bƎǳȅŜƴ 
²ƘƛǘŜ tƭŀƛƴǎ I{ 

 tǳōƭƛŎ 5Ŝōǘ ŀǎ ŀ 5ŜǘŜǊƳƛƴŀƴǘ ƻŦ 
9ŎƻƴƻƳƛŎ DǊƻǿǘƘ 

!ƭŜƧŀƴŘǊŀ tŜǊŜŀ wƻƧŀǎ 
CƻȄ [ŀƴŜ I{ 

 9ƴƎƛƴŜŜǊƛƴƎ ŀ ²Ŝō-ōŀǎŜŘ LƴǘŜǊŦŀŎŜ ǘƻ 
tǊŜŘƛŎǘ ǘƘŜ ¦ƴƪƴƻǿƴ tƘȅǎƛŎŀƭ 
tǊƻǇŜǊǝŜǎ ŦƻǊ {ƻƭŀǊ-ƭƛƪŜ {ǘŀǊǎ 

{ǘŀƴƭŜȅ tƭŀȊŀ 
²ƘƛǘŜ tƭŀƛƴǎ I{ 

 ²ƛƭƭ wŜŘǳŎƛƴƎ ǘƘŜ bǳƳōŜǊ ƻŦ /ŜǊǘŀƛƴ 
YŜȅ aƛǎŎƭŀǎǎƛŬŎŀǝƻƴǎ ƛƴ ¢ŜȄǘǳŀƭ 
9ƴǘŀƛƭƳŜƴǘ aƻŘŜƭǎ LƳǇǊƻǾŜ ǘƘŜ 
!ŎŎǳǊŀŎȅ ²ƘŜƴ ¦ǎŜŘ ƛƴ vǳŜǎǝƻƴ 
!ƴǎǿŜǊƛƴƎ {ȅǎǘŜƳǎ 

wƻƳŀƴ wŀƎǳǎƻ 
²ŜǎǘƭŀƪŜ I{ 

 ¦ǎƛƴƎ /ƻƳǇǳǘŜǊ ±ƛǎƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ ǘƻ 
5ƛƎƛǘŀƭƭȅ 5ŜǘŜŎǘ 5ŜŜǊ ƛƴ !ǳǘƻƴƻƳƻǳǎ 
±ŜƘƛŎƭŜǎ 

5ŀǾƛŘ {ƘŀǊǇ 
¸ƻǊƪǘƻǿƴ I{ 

 ¢ŜȄǘ /ƭŀǎǎƛŬŎŀǝƻƴ ¦ǎƛƴƎ ±!59w 
{ŜƴǝƳŜƴǘ !ƴŀƭȅȊŜǊ 

WŀŎƻō {ƘŀǊǇ 
¸ƻǊƪǘƻǿƴ I{ 

 /ƻǊǊŜƭŀǝƻƴ {ǘǳŘȅ .ŜǘǿŜŜƴ !ǳŘƛƻ ŀƴŘ 
¦ǎŜǊ IŜŀŘ aƻǾŜƳŜƴǘǎ ŦƻǊ осл 
5ŜƎǊŜŜ ±ƛŘŜƻǎ 

{ŀƳŀƴǘƘŀ-{ƪȅƭŀǊ !ŘƧŜƛ 
¸ƻǊƪǘƻǿƴ I{ 

 LŘŜƴǝŬŎŀǝƻƴ ƻŦ tƻǘŜƴǝŀƭ 
aŜŎƘŀƴƛǎƳǎ !Ǝŀƛƴǎǘ .ŀōŜǎƛƻǎƛǎ ¦ǎƛƴƎ 
5ǳŀƭ-wb! {ŜǉǳŜƴŎƛƴƎ 
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!ŘŜŜƭ !ǊŦΣ  
!ƳōŜǊ !ǊƛŦ 
!ǊŘǎƭŜȅ I{ 

 ¢ƘŜ LƳǇŀŎǘ ƻŦ ŀ aƻōƛƭŜ !ǇǇƭƛŎŀǝƻƴ 
ƻƴ ǘƘŜ vǳŀƭƛǘȅ ƻŦ /ŀǊŘƛƻǇǳƭƳƻƴŀǊȅ 
wŜǎǳǎŎƛǘŀǝƻƴ 

{ǳǇǊƛȅŀ .ŀǎƪŀǊŀƴ 
IŜƴŘǊƛŎƪ IǳŘǎƻƴ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ /ŀƴƴŀōƛŘƛƻƭ ŀƴŘ [ƛǘƘƛǳƳ 
ƻƴ ǘƘŜ !ǎǎƻŎƛŀǝǾŜ aŜƳƻǊȅ ƻŦ 
5ǊƻǎƻǇƘƛƭŀ aŜƭŀƴƻƎŀǎǘŜǊ 

aƛŎƘŀŜƭ .ǳũŀǊŘƛ 
¸ƻǊƪǘƻǿƴ I{ 

 /ƻƳǇŀǊƛǎƻƴ ƻŦ .ƻƴŜ [ƻǎǎ ƛƴ {ǇƭƛƴǘŜŘ 
ŀƴŘ bƻƴ-ǎǇƭƛƴǘŜŘ 5Ŝƴǘŀƭ LƳǇƭŀƴǘǎ 

Wǳǎǝƴ /ƘŜŜ 
¸ƻǊƪǘƻǿƴ I{ 

 ¢ŜǎǝƴƎ ǘƘŜ /ƭŜŀǾŀƎŜ /ŀǇŀōƛƭƛǝŜǎ ƻŦ 
I/± tǊƻǘŜŀǎŜ ƻƴ aƻǳǎŜ a!±{ 

WŜǎǎƛŎŀ 5ŜǾƭƛƴ 
¸ƻǊƪǘƻǿƴ I{ 

 9ȄǇƭƻǊŀǝƻƴ ƻŦ ǘƘŜ 5ǳŀƭ w!Cκa9Y 
LƴƘƛōƛǘƻǊ /YL нт 

YŜƴƴȅ 5ǊƻƴȊŜƪ 
²ŜǎǘƭŀƪŜ I{ 

 ! .ŜǧŜǊ .ŀƴŘ-!ƛŘΚ !ƴŀƭȅǎƛǎ ƻŦ ǘƘŜ 
tƘȅǎƛŎŀƭ ŀƴŘ !ƴǝƳƛŎǊƻōƛŀƭ tǊƻǇŜǊǝŜǎ 
ƻŦ ²ƻǳƴŘ tǊƻǘŜŎǝƻƴ 5ŜǾƛŎŜǎ 

Wƻƴƴȅ 9ŎƪŜǊ 
bŜǿ wƻŎƘŜƭƭŜ I{ 

 /ƘŀƴƎƛƴƎ ǘƘŜ ¢ǳƳƻǊ 
aƛŎǊƻŜƴǾƛǊƻƴƳŜƴǘ ŦƻǊ ǘƘŜ .ŜǧŜǊΥ 
!ǎǎŜǎǎƛƴƎ ǘƘŜ /ŀƴŎŜǊ 9ƭƛƳƛƴŀǝƴƎ 
!ōƛƭƛǘȅ ŀƴŘ tƘŜƴƻǘȅǇƛŎ /ƘŀƴƎŜǎ 
!ǎǎƻŎƛŀǘŜŘ ǿƛǘƘ /5пҌ ŀƴŘ /5пҌ /5уҌ 
5ƻǳōƭŜ tƻǎƛǝǾŜ ¢-/Ŝƭƭǎ Lƴ /ƻƴƧǳƴŎǝƻƴ 
ǿƛǘƘ ǘƘŜ tƘƻǎǇƘŀǝŘȅƭǎŜǊƛƴŜ .ƭƻŎƪƛƴƎ 
!ƴǝōƻŘȅ a/Iмbмм Lƴ ±ƛǘǊƻ 

{Ƙŀƴƛŀ 9ƴŀƳƻǊŀŘƻ 
{ƻƳŜǊǎ I{ 

 wƛǎƪ CŀŎǘƻǊǎ ŦƻǊ ǘƘŜ tǊŜǎŜƴŎŜ ƻŦ 
aǳƭǝǇƭŜ LƴǘǊŀŎǊŀƴƛŀƭ !ǘƘŜǊƻǎŎƭŜǊƻǝŎ 
tƭŀǉǳŜǎ ƛƴ LǎŎƘŜƳƛŎ {ǘǊƻƪŜ tŀǝŜƴǘǎ 

bŀǘŀƭƛŀ CŜƭ 
hǎǎƛƴƛƴƎ I{ 

 aƛŎǊƻwb!ǎ нмн ŀƴŘ мон CƻǳƴŘ ǘƻ 
wŜƎǳƭŀǘŜ ±ǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ /ƻŎŀƛƴŜ 
!ŘŘƛŎǝƻƴ ²ƛǘƘƛƴ {ǇŜŎƛŬŎ /Ŝƭƭ 
tƻǇǳƭŀǝƻƴǎ ƻŦ ǘƘŜ 5ƻǊǎŀƭ {ǘǊƛŀǘǳƳ 

{ŀƳŀƴǘƘŀ CŜƭŘōŀǳƳ 
!ǊŘǎƭŜȅ I{ 

 LŘŜƴǝŦȅƛƴƎ ŘƻǿƴǎǘǊŜŀƳ ǘŀǊƎŜǘǎ ƻŦ 
Ƴƛwb!-опōκŎ ǿƘƛŎƘ ǇǊƻƳƻǘŜ 
ƴŜǳǊƻƴŀƭ ŘŀƳŀƎŜ ŀƊŜǊ ƛǎŎƘŜƳƛŀ 
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5ŜǾƛƴ DƛŀƭƭŜƻƴŀǊŘƻ 
9ŘƎŜƳƻƴǘ I{ 

 tƻǎǘƴŀǘŀƭ DǊƻǿǘƘ ±ŜƭƻŎƛǘȅ /ƻǊǊŜƭŀǘŜǎ 
ǿƛǘƘ {ŜǾŜǊƛǘȅ ƻŦ wŜǝƴƻǇŀǘƘȅ ƻŦ 
tǊŜƳŀǘǳǊƛǘȅ ƛƴ ±ŜǊȅ [ƻǿ .ƛǊǘƘǿŜƛƎƘǘ 
LƴŦŀƴǘǎ 

wƛȅŀ DǳǇǘŀ 
{ŎŀǊǎŘŀƭŜ I{ 

 wŜƻǾƛǊǳǎ ŀƴŘ hǇŘƛǾƻ {ȅƴŜǊƎƛȊŜ ƛƴ 
aƛŎǊƻǎŀǘŜƭƭƛǘŜ {ǘŀōƭŜ aŜǘŀǎǘŀǝŎ 
/ƻƭƻǊŜŎǘŀƭ /ŀƴŎŜǊ /Ŝƭƭǎ 

IŀƳƳŀŘ Iŀǎǎŀƴ 
hǎǎƛƴƛƴƎ I{ 

 ¢ŀǊƎŜǘŜŘ ƛƴƘƛōƛǝƻƴ ƻŦ ŀ ƴƻǾŜƭ a![¢м 
ŀƴŘ a!tY ǎƛƎƴŀƭƛƴƎ ƴŜǘǿƻǊƪ 
ǎǳǇǇǊŜǎǎŜǎ . ŎŜƭƭ ƭȅƳǇƘƻƳŀ ƎǊƻǿǘƘ 

½ƻŜ WŀŎƻōǎ 
LǊǾƛƴƎǘƻƴ I{ 

 ¢ƘŜ /ǊŜŀǝƻƴ ƻŦ {ǘǊƻƳŀƭ {ǇƘŜǊƻƛŘǎ 
ǳǎƛƴƎ a{р ŎŜƭƭǎ ŀƴŘ !ŎǳǘŜ aȅŜƭƻƛŘ 
[ŜǳƪŜƳƛŀ ƻǊ bƻǊƳŀƭ /ƻǊŘ .ƭƻƻŘ 
tǊƛƳŀǊȅ {ŀƳǇƭŜǎ 

/ƘǊƛǎǘƻǇƘŜǊ WŜǿŜƭƭ 
¸ƻǊƪǘƻǿƴ I{ 

 5ƛǎǎŜŎǝƴƎ ǘƘŜ DI /ƻǳƴǘŜǊ-ǊŜƎǳƭŀǘƻǊȅ 
wŜǎǇƻƴǎŜǎ !ƊŜǊ wŜǇŜŀǘŜŘ 
IȅǇƻƎƭȅŎŜƳƛŀ 

¢ŜƧŀǎ YŀǊǿŀ 
9ŘƎŜƳƻƴǘ I{ 

 /ƘŀǊŀŎǘŜǊƛȊŀǝƻƴ ƻŦ aŜǘŀōƻƭƛŎ {ǘǊŜǎǎ 
wŜǎǇƻƴǎŜ ƻƴ aǳǊƛƴŜ aŜƭŀƴƻƳŀ /Ŝƭƭǎ 
!ƊŜǊ ¢ƘŜǊŀǇŜǳǝŎ ¦ƭǘǊŀǎƻǳƴŘ 

YŜƭƭƛŜ YƻǧƳŀƴƴ 
{ƻƳŜǊǎ I{ 

 ¦ǎƛƴƎ /-Ŧƻǎ LƳƳǳƴƻƘƛǎǘƻŎƘŜƳƛǎǘǊȅ ǘƻ 
!ǎǎŜǎǎ ǘƘŜ aǳƭǝǇƭŜ ba5! LƴƧŜŎǝƻƴ 
wƻŘŜƴǘ aƻŘŜƭ ǘƻ !ŎŎǳǊŀǘŜƭȅ aƛƳƛŎ 
LƴŦŀƴǝƭŜ {ǇŀǎƳǎ 

.ŀƛƭŜȅ [ŜǾƛƴ 
LǊǾƛƴƎǘƻƴ I{ 

 /ƻƳǇŀǊƛǎƻƴ ƻŦ Cƻƻǘ CǳƴŎǝƻƴ 
.ŜǘǿŜŜƴ .ŀǎŜƭƛƴŜ ŀƴŘ у ²ŜŜƪ Cƻƭƭƻǿ
-¦Ǉ - /ŀŘŜǘǎ 

WŜƴƴȅ [ƛǳ 
{ŎŀǊǎŘŀƭŜ I{ 

 5ŜǊƛǾƛƴƎ ƘǳƳŀƴ ǎƻƳŀǘƻǎŜƴǎƻǊȅ 
ƴŜǳǊƻƴǎ ŦƻǊ /Ltb ƳƻŘŜƭƛƴƎ ŀƴŘ 
ǘǊŜŀǘƳŜƴǘ ŘƛǎŎƻǾŜǊȅΥ /ǊŜŀǝƴƎ ŀ 
wǳƴȄмDCt ǊŜǇƻǊǘŜǊ ŎŜƭƭ ƭƛƴŜ Ǿƛŀ 
/wL{twκ/ŀǎф ǘŜŎƘƴƻƭƻƎȅ 

WŜǎǎƛŜ [ƛǳ 
{ŎŀǊǎŘŀƭŜ I{ 

 5ŜǾŜƭƻǇƛƴƎ ŀƴŘ 9ǾŀƭǳŀǝƴƎ ŀ bƻǾŜƭ 
wŜǝƴƻōƭŀǎǘƻƳŀ {ǘŀƎƛƴƎ !ǇǇƭƛŎŀǝƻƴ 
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{ŀƳŀƴǘƘŀ [ƛǾƛƴƎǎǘƻƴ 
{ƭŜŜǇȅ Iƻƭƭƻǿ I{ 

 LŘŜƴǝŦȅƛƴƎ Ƴǳǘŀǝƻƴŀƭ ŘƛǎŜŀǎŜǎ 
ŎŀǳǎŜŘ ōȅ ŀ ŎƘŀƴƎŜ ƛƴ ǘƘŜ 
ǇƘƻǎǇƘƻǊȅƭŀǝƻƴ ǎǘŀǘŜ ƻŦ ǘȅǊƻǎƛƴŜ 

aŀŘŜƭŜƛƴŜ [ƻǇŀƴŜ 
{ƻƳŜǊǎ I{ 

 ¢ƘŜ LƳǇŀŎǘ ƻŦ tŀƛǊŜŘ .Ǌŀƛƴ ŀƴŘ {Ǉƛƴŀƭ 
/ƻǊŘ {ǝƳǳƭŀǝƻƴ ²ƘŜƴ 9ȄŀƳƛƴƛƴƎ 
/ǊƻǎǎŜŘ !Ȅƻƴǎ !ōƻǾŜ ǘƘŜ [Ŝǎƛƻƴ Lƴ 
/ŜǊǾƛŎŀƭ {Ǉƛƴŀƭ /ƻǊŘ LƴƧǳǊȅ 

bŀƴŎȅ [ǳƻ 
¸ƻǊƪǘƻǿƴ I{ 

 ¦ǝƭƛȊƛƴƎ LǊƻƴ hȄƛŘŜ bŀƴƻǇŀǊǝŎƭŜǎ ŦƻǊ 
tǊƻǎǘŀǘŜ ¢ǳƳƻǊ ¢ǊŜŀǘƳŜƴǘ 

wƻōƛƴ aŀǎǘŜǊǎƻƴ 
{ƻƳŜǊǎ I{ 

 9ǾŀƭǳŀǝƴƎ ǘƘŜ 9ũŜŎǘǎ ƻŦ !ƭǘŜǊƛƴƎ ǘƘŜ 
/ƘŀƴƴŜƭ tŀƴƴŜȄƛƴм ƛƴ ŀ aǳǊƛƴŜ 
aƻŘŜƭ 

bƛŎƘƻƭŀǎ aŜƎƭƛƴƻ 
9ŘƎŜƳƻƴǘ I{ 

 hǇƛƻƛŘ tǊŜǎŎǊƛōƛƴƎ tŀǧŜǊƴǎ ƛƴ 
!ŘƻƭŜǎŎŜƴǘ {ǇƻǊǘ aŜŘƛŎƛƴŜ 
tǊƻŎŜŘǳǊŜǎ 

!ƴǘƘƻƴȅ aƻǊŜŀ 
{ƻƳŜǊǎ I{ 

 bƻǾŜƭ aŀƳƳŀƭƛŀƴ {ƛƳƛƭŀǊƛǘȅ tǊƛƴŎƛǇƭŜ 
tǊŜŘƛŎǘŜŘ ŦǊƻƳ ǘƘŜ {ǘŀƴŘŀǊŘ aƛƴƛƳŀƭ 
/ƭƻǎŜŘ-[ƻƻǇ /ŀǊŘƛƻǾŀǎŎǳƭŀǊ aƻŘŜƭ 

YŀǘƘŜǊƛƴŜ bŀȊŀǊƻǾ 
¸ƻǊƪǘƻǿƴ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ ±ƛǊǳǎŜǎ ŀƴŘ tƘȅǎƛŎŀƭ 
¢ǊŀǳƳŀ ƻƴ ǘƘŜ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ 
aǳƭǝǇƭŜ {ŎƭŜǊƻǎƛǎ 

5ŀƴƛŜƭƭŜ hƭŜƴŎƘŀƪ  aŜŀǎǳǊƛƴƎ ǘƘŜ [ŜƊ !ǘǊƛŀƭ !ǇǇŜƴŘŀƎŜ 
±ŀƭƘŀƭƭŀ I{   

/ƘǊƛǎǘƻǇƘŜǊ hǊȊŜŎƘ 
{ƻƳŜǊǎ I{ 

 DŜƴŜǝŎ aŀǊƪŜǊǎ ŦƻǊ !ƭȊƘŜƛƳŜǊΩǎ 
5ƛǎŜŀǎŜΥ ! tǊƛƴŎƛǇŀƭ /ƻƳǇƻƴŜƴǘ 
!ƴŀƭȅǎƛǎ ŀƴŘ CǳƴŎǝƻƴŀƭ 
LƴǘŜǊǇǊŜǘŀǝƻƴ ƻŦ DŜƴŜǝŎ 5ŀǘŀ 
5ƛũŜǊƛƴƎ .ŜǘǿŜŜƴ !ƭȊƘŜƛƳŜǊΩǎ 
tŀǝŜƴǘǎ ŀƴŘ /ƻƴǘǊƻƭǎ 

!Řƛǝ tŀǧŀōƘƛǊŀƳŀƴ 
9ŘƎŜƳƻƴǘ I{ 

 9tL/ ƳƛŎǊƻ /¢ LƳŀƎƛƴƎ ƻŦ ǘƘŜ 
tŀǘƘƻƎŜƴŜǎƛǎ ƻŦ hǎǘŜƻŀǊǘƘǊƛǝǎ ƛƴ {ƻƊ 
¢ƛǎǎǳŜǎ ƛƴ aǳǊƛƴŜ aƻŘŜƭǎ 
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!ƴƴŀ tǊȅōȅƭǎƪƛ 
¸ƻǊƪǘƻǿƴ I{ 

 ! tƘŀǎŜ hƴŜ {ǘǳŘȅ ƻŦ tŜǊǎƻƴŀƭƛȊŜŘ 
aǳǘŀǝƻƴ 5ŜǊƛǾŜŘ ±ŀŎŎƛƴŜ ƛƴ tŀǝŜƴǘǎ 
ǿƛǘƘ DƭƛƻōƭŀǎǘƻƳŀ aǳƭǝŦƻǊƳŜ 

5ƛŀƴŀ vǳƛǎǇŜ 
²ƘƛǘŜ tƭŀƛƴǎ I{ 

 !ǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ !ŎŎǳǊŀŎȅ ƻŦ 
aƻƭŜŎǳƭŀǊ ¢ŜǎǝƴƎ ƛƴ LƴŘŜǘŜǊƳƛƴŀǘŜ 
¢ƘȅǊƻƛŘ bƻŘǳƭŜǎ 

Yŀƛǘƭȅƴ wŀƳƭŀƪƘŀƴ 
CƻȄ [ŀƴŜ I{ 

 !ŎǝƎǊŀǇƘȅ ŎƘŀƴƎŜǎ ǘƘŀǘ ŀŎŎƻƳǇŀƴȅ 
ŎƻƎƴƛǝǾŜ ǊŜŎƻǾŜǊȅ ŦƻƭƭƻǿƛƴƎ ǎŜǾŜǊŜ 
ŀŎǉǳƛǊŜŘ ōǊŀƛƴ ƛƴƧǳǊȅ 

CǊŀƴŎƛǎ {ŀƴ 5ƛŜƎƻ 
¸ƻǊƪǘƻǿƴ I{ 

 CƛƴŘƛƴƎ tƻǘŜƴǝŀƭ .ŀōŜǎƛƻǎƛǎ 
¢ǊŜŀǘƳŜƴǘ /ŀƴŘƛŘŀǘŜǎ ¢ƘǊƻǳƎƘ 
.ƛƻƛƴŦƻǊƳŀǝŎ !ƴŀƭȅǎƛǎ ŀƴŘ 5ǊǳƎ ¢Ǌƛŀƭ 

aŀǧƘŜǿ {ƛƭǾŜǊ 
{ƭŜŜǇȅ Iƻƭƭƻǿ I{ 

 9ǾŀƭǳŀǝƴƎ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ {ŀƳǎǳƴƎΩǎ 
{ƛƳōŀƴŘ ƛƴ ƳŜŀǎǳǊƛƴƎ ŜƭŜŎǘǊƻŘŜǊƳŀƭ 
ŀŎǝǾƛǘȅ 

!ƴŀƴȅŀ {ƛǎǘƭŀ 
!ǊŘǎƭŜȅ I{ 

 CƛƎƘǝƴƎ /ŀƴŎŜǊ ǳǎƛƴƎ wƻōǳǎǘ aŀŎƘƛƴŜ 
[ŜŀǊƴƛƴƎ 

wŜōŜŎŎŀ {ǳǇŜǊ 
wȅŜ bŜŎƪ I{ 

 /ŀǊŘƛŀŎ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ aƛŎŜ [ŀŎƪƛƴƎ 
ǘƘŜ /Ǌƪ ŀƴŘ  /Ǌƪ[ DŜƴŜǎ 

{ƻǇƘƛŜ ±ŜǊƴƛƪ 
¸ƻǊƪǘƻǿƴ I{ 

 {ǇǊŜŀŘƛƴƎ 5ŜǇƻƭŀǊƛȊŀǝƻƴǎ ŀǎ 
tǊŜŎƻƴŘƛǝƻƴƛƴƎ ǘƻ bŜǳǊƻƴŀƭ 5ŜŀǘƘ 
!ƊŜǊ {ǘǊƻƪŜ 

tŀǳƭ ²ƛƭƭƛŀƳǎ 
IŜƴŘǊƛŎƪ IǳŘǎƻƴ I{ 

 ¢ƘŜ !ǇǇƭƛŎŀǝƻƴǎ ƻŦ bŀƴƻǘŜŎƘƴƻƭƻƎƛŜǎ 
ƛƴ /ŀƴŎŜǊ ¢ƘŜǊŀǇŜǳǝŎǎ ŀƴŘ 
LƴǾŜǎǝƎŀǝƻƴΥ CǊƻƳ 5ƛŀƎƴƻǎƛǎ ǘƻ 
¢ǊŜŀǘƳŜƴǘ 

!ƭȅǎǎŀ ½ƘŀƴƎ 
¸ƻǊƪǘƻǿƴ I{ 

 ¢ƘŜ wŜƭŀǝƻƴǎƘƛǇ .ŜǘǿŜŜƴ ǘƘŜ aƛŎŜ 
Dǳǘ aƛŎǊƻōƛƻƳŜ ŀƴŘ ǘƘŜ wŜǎǇƻƴǎŜ ǘƻ 
IȅǇƻƎƭȅŎŜƳƛŎ {ǘǊŜǎǎ 

5ƛŀƴŜ ½ƘŀƴƎ 
CƻȄ [ŀƴŜ I{ 

 ¢ǊŀƴǎŎǊƛǇǝƻƴŀƭ wŜƎǳƭŀǝƻƴ ƛƴ !ǘǊƛŀƭ 
±ŜǊǎǳǎ ±ŜƴǘǊƛŎǳƭŀǊ /ŀǊŘƛƻƳȅƻŎȅǘŜǎ 
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WƻǎƘ /ƻƻǇŜǊ 
IŀǊǊƛǎƻƴ I{ 

 LƳǇŀŎǘ ƻŦ ǘƘŜ {ƘƻŎƪ !ōǎƻǊǇǝƻƴ 
tǊƻǇŜǊǝŜǎ ƻŦ .ŀǎƪŜǘōŀƭƭ {ƘƻŜ 
/ǳǎƘƛƻƴƛƴƎ {ȅǎǘŜƳǎ ƻƴ ǘƘŜ [ƛƪŜƭƛƘƻƻŘ 
ƻŦ [ƻǿŜǊ 9ȄǘǊŜƳƛǘȅ hǾŜǊǳǎŜ LƴƧǳǊƛŜǎ 

WŜǎǎƛŎŀ !ƴŘŜǊǎŜƴ 
¸ƻǊƪǘƻǿƴ I{ 

 ¢ƘŜ LƳǇŀŎǘ ƻŦ tǎȅŎƘƻǎƻŎƛŀƭ 
LƴǘŜǊǾŜƴǝƻƴǎ ƻƴ ǘƘŜ vǳŀƭƛǘȅ ƻŦ [ƛŦŜ ƻŦ 
/ŀƴŎŜǊ tŀǝŜƴǘǎ 

9Ƴƛƭȅ /ŀƭƭƻǿŀȅ 
{ƻƳŜǊǎ I{ 

 .ƭƻƻŘ-LƴƧŜŎǝƻƴ-LƴƧǳǊȅ tƘƻōƛŀ ƛƴ 
!Řǳƭǘǎ ǿƛǘƘ !{5 ŀƴŘ LƴǘŜƭƭŜŎǘǳŀƭ 
5ƛǎŀōƛƭƛǝŜǎ 

DǊŀŎŜ /ƘŜƴ 
¸ƻǊƪǘƻǿƴ I{ 

 ¢ƘŜ LƳǇŀŎǘ ƻŦ ¢ƛƳŜ wŜƭŀǘŜŘ CŀŎǘƻǊǎ 
ƻƴ ǘƘŜ 9ũŜŎǝǾŜƴŜǎǎ ƻŦ aǳǎƛŎ ŀǎ ŀ 
{ǘǊŜǎǎ wŜŘǳŎŜǊ ŦƻǊ !ŘƻƭŜǎŎŜƴǘǎ 

5ŜōǊŀ 5ƻōǊŀƴǎƪȅ 
¸ƻǊƪǘƻǿƴ I{ 

 tŀǊŜƴǘϥǎ ŀƴŘ 9ŘǳŎŀǘƻǊϥǎ tŜǊŎŜǇǝƻƴǎ 
ƻŦ !ǳǝǎƳ {ǇŜŎǘǊǳƳ 5ƛǎƻǊŘŜǊ 
¢ǊŜŀǘƳŜƴǘ 9ŶŎŀŎȅ 

9ƳƳŀ DǳŀǊƛƴƛ 
¸ƻǊƪǘƻǿƴ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ /ƻƎƴƛǝǾŜ [ƻŀŘ ƻƴ 
[ŜȄƛŎŀƭ !ƭƛƎƴƳŜƴǘ 

9Ƴŀ WƻǾŀƴƻǾƛŎ 
wȅŜ bŜŎƪ I{ 

 ¢ƘŜ 9ũŜŎǘǎ ƻŦ ±ŀƭŜǊƛŀƴ ƻƴ {ƻŎƛŀƭ 
CŀŎƛƭƛǘŀǝƻƴ ƛƴ .ƭŀōŜǊǳǎ 5ƛǎŎƻƛŘŀƭƛǎ 

¢Ŝǎǎ YŀǇƭŀƴ 
{ƭŜŜǇȅ Iƻƭƭƻǿ I{ 

 LƴŎǊŜŀǎƛƴƎ 9Ƴƻǝƻƴŀƭ LƴǘŜƭƭƛƎŜƴŎŜ ǿƛǘƘ 
tŜǊŦƻǊƳƛƴƎ !Ǌǘǎ 

½ƻŜ YŀǘȊ 
{ƭŜŜǇȅ Iƻƭƭƻǿ I{ 

 wŜŘǳŎƛƴƎ !ŘƻƭŜǎŎŜƴǘ {ǘǊŜǎǎ ¢ƘǊƻǳƎƘ 
ǘƘŜ ¦ǎŜ ƻŦ aƛƴŘŦǳƭƴŜǎǎ 

Wǳƭƛŀ YƛƴŘƭŜǊ 
IŀǊǊƛǎƻƴ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ ǘƘŜ tǊŜǎŜƴŎŜ ƻŦ ŀ 
{ƳŀǊǘǇƘƻƴŜ ƻƴ /ƻƴŎŜƴǘǊŀǝƻƴ [ŜǾŜƭǎ 
ƻŦ aŀƭŜǎ ǾŜǊǎǳǎ CŜƳŀƭŜǎ 

Wǳƭƛŀ YƛǎŎƘƪŀǘ 
IŀǊǊƛǎƻƴ I{ 

 ¦ǝƭƛȊƛƴƎ {ŎƘƻƻƭƛƴƎ ǾŜǊǎǳǎ bƻƴ 
{ŎƘƻƻƭƛƴƎ CƛǎƘ ŀǎ ŀ aƻŘŜƭ ŦƻǊ {ƻŎƛŀƭ 
5ŜǇŜƴŘŜƴŎŜ ŀƴŘ bŜƻǇƘƻōƛŀ 
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wƻōŜǊǘ [ǳǎǘƘŀǳǎ 
{ƻƳŜǊǎ I{ 

 !ƴ LƴǾŜǎǝƎŀǝƻƴ ƻŦ /ŀǇƛǘŀƭ /ƻƴǾƛŎǝƻƴ 
wŀǘŜǎ ōȅ wŀŎŜ ƛƴ нлмс 

wŀƎƘŀǾ bŀǘƘŀƴ 
{ƻƳŜǊǎ I{ 

 ¢ƘŜ wƻƭŜ ƻŦ wŜŦŜǊŜƴǝŀƭ LƴǘŜƎǊŀǝƻƴ 
ŀƴŘ wŜŦŜǊŜƴǝŀƭ !ƳōƛƎǳƛǘȅ ƛƴ 
wŜǇŜŀǘŜŘ bŀƳŜ tǊƻŎŜǎǎƛƴƎ 5ǳǊƛƴƎ 
bŀǘǳǊŀƭ wŜŀŘƛƴƎ 

bƛŎƻƭŜ tŜǊŜƛǊŀ 
wȅŜ bŜŎƪ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ ±ŀƭǇǊƻƛŎ ŀŎƛŘ ƻƴ 
.ƭŀōŜǊǳǎ 5ƛǎŎƻƛŘŀƭƛǎ /ƻŎƪǊƻŀŎƘŜǎϥ 
aŜƳƻǊȅ ŀƴŘ {ƻŎƛŀƭ .ŜƘŀǾƛƻǊΦ 

aŜƭƛǎǎŀ ±ŀƭǉǳƛ 
wȅŜ bŜŎƪ I{ 

 ¢ƘŜ 9ũŜŎǘ ƻŦ ¢ƛƳŜ ϧ LƳǇƭŀƴǘŀǝƻƴ ƻŦ 
CŀƭǎŜ aŜƳƻǊƛŜǎ ƻƴ 9ȅŜǿƛǘƴŜǎǎ 
¢ŜǎǝƳƻƴȅ !ŎŎǳǊŀŎȅ 

½ƛǉƛƴƎ ·ǳ 
!ǊŘǎƭŜȅ I{ 

 9ǾŀƭǳŀǝƴƎ {ǳǎŎŜǇǝōƛƭƛǘȅ ǘƻ 
5ŜǇǊŜǎǎƛƻƴ ¢ƘǊƻǳƎƘ ŀ /ƘǊƻƴƛŎ {ƻŎƛŀƭ 
5ŜŦŜŀǘ {ǘǊŜǎǎ aƻŘŜƭ 
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