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Science Benefits when we Engage 
Students in Authentic Research 

Tim Spuck – Oil City High School 

tspuck@nsf.gov 

Tyson on John Stewart 
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Oil City – Pennsylvania 
Population: 10,000 and one of the 10 poorest schools in PA 

What did it take to make this story reality? 
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In the summer of 1992 I attended a 2-week 
institute at the National Radio Astronomy 
Observatory in Green Bank, WV.   
The program was funded by the National 
Science Foundation. 

March 1994 - Oil City Students Heather Tartara 
and Melody Spence take first light image of SN 
1994I providing professional astronomers with 
some of the earliest supernovae light curve data on 
record. 
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2002 - Thanks to an NSF funded RET experience my students and I 
designed a project to measure the expansion rate of the universe. 

October 
2004 

The 
Science 
Teacher 
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Spitzer Space 
Telescope Research 
Program for Teachers 
and Students Impact 
Summary 

2005 - The Spitzer Space Telescope Research 
Program for Students and Teachers 
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Class 0 Class I 

Class II Class III 

A CRASH COURSE . . .  

The Science of Low Mass Stars  

Class and Spectral Energy Distribution (SED) 
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Literature Search 

What do we currently know about IC2118? 
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Using Adobe Photoshop and FITS Liberator 

Brittany Ehrhart 
produced the image to 
the left.  In the photo 
above she gets some 
pointers at the 2006 AAS 
meeting from one of the 
best astronomy image 
producers, Astronomer 
Travis Rector. 
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ABOVE: Using MaxIm DL to combine IRAC 3.6 (blue), IRAC 
5.8 (green) from our current observation, and POSS2 (red) 
data from January 20, 1985, we serendipitously may have 
captured the proper motion of one star. Preliminary 
estimates place the proper motion around 0.2 arc seconds/
yr or  184 km/s if we assume a distance of 210 pc … the 
distance to IC 2118. (Follow-up findings 20 - 70 pc) 

Sometimes you find 
things you never 
expected … those 
serendipitous 
discoveries! 

Presentation of findings at the American 
Astronomical Society Meeting January 12, 2006. 
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Follow up proposal submitted in February was 
awarded an additional 12 hours to complete the 
survey of the cloud. 

Observations were completed at the end of March 2006! 

Again in the 

Summer of 2006 
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January 2007 AAS Conference – Poster Presentation 

Oil City students Matt Walentosky, Nick Kelley, Paige Morton discuss 
their research with  renowned astrophysicist Neil deGrasse Tyson. 

Getting H-alpha Data 

Kitt Peak Observatory 

January 2007 
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Perth Observatory – C14 Robotic Telescope . . . 

Oil City Students used a  remote telescope at Perth Observatory to 
monitor several of the T-Tauri candidates in IC 2118 for variability.  

• The IC2118 Team was awarded time on the 
Palomar 200-inch telescope to obtain follow-up 
spectroscopy of our YSO candidates in January 
2007. (Strong winds … poor weather) 
• UVRI images were also obtained using the USNO 
40-inch telescope from Nov 2006 – Jan 2007. 
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Students worked to Eliminate Obvious Galaxies . . . 
Over 400 targets were analyzed using  POSS images. 

Galaxy 

Star 

Students also looked for evidence of outflows. 
-  only present for the very youngest objects, Class Os and Is 

None found in IC2118. 
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Science In Motion Capital Day – Harrisburg PA 

May 2007 - Oil City students 
present their Spitzer Research 
to State Officials at the State 
Capital. 

Oil City junior Nick Kelley takes 1st Place Senior Division 
Earth/Space/Environment and Best of Science Fair Award at 
the 2008 Pittsburgh Regional Science & Engineering Fair for his 
in-depth analysis of two YSO candidates in IC2118.  (April 2008) 

And Matt Walentosky goes on to International 
Science Fair and wins a 2nd Place for his research 
on the cataclysmic variable star WzSge! 
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• Rachel and Jennifer awarded time on 
the Kitt Peak 0.9 M telescope for 
research testing new method of 
identifying T-Tauri stars. (November 
2008) 
• Jennifer wins 1st place at Pittsburgh 
Regional Science & Engineering 
Fair and a 4th Place at the 
International Science & Engineering 
Fair in Reno, NV. (May 2009) 

All bringing us to the January 2009 AAS 
Meeting in Long Beach and an interview 
with Dr. Neil deGrasse Tyson. 
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Oil City Students Compete at the 2010 Pittsburgh Regional 
Science & Engineering Fair – Inga Saathoff wins 1st Place and 
moves on to the International Science Fair where she was awarded a 
$50,000 scholarship to Florida Institute of Technology. 
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Assessing the Hα Survey Method to 
Recognize T Tauri Stars (HαSMRTS) 

•  Inga Saathoff 
•  Oil City Senior High 

School / Kennedy 
Catholic High School 

T Tauri Stars 
Characteristics: 

★ Strong Hα emission 
line because of high 
activity 

★ Low mass stars have 
more IR light relative 
to R light when 
compared to standard 
stars 

Identification: 

★ Traditionally 
identified using 
expensive 
spectroscopy and 
Space Telescopes 

★ New method used 
simple R, I, Hα count 
ratios and 2MASS 
data. 
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Log(Hα/R) 

Log(I/R) 

HαSMRTS Method 
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 Targets including AGN, dMe stars, T Tauri stars and standard stars were 
selected from various publications 
  R exposure time was based on published R or V magnitudes 
  I exposure time was 2 x Rexp time, H-alpha exposure was 10 x Rexp time 

  January 30 through February 2, 2010 observing run 
  Equipment used: WIYN 0.9 M Telescope at KPNO in Tucson, Arizona 
  Used the I-Harris, R-Harris and H-alpha filters 
  Data reduction was completed with MaxIm DL and Pinpoint Astrometry 
  Used the aperture tool in MaxIm DL to measure R, I, and Hα Intensity 
values 
  Scatter plots were generated in MS Excel 
  Statistical analysis was conducted using Precision and Recall 
methodology 
  Test image sets were selected and analyzed using the HαSMRTS 

HαSMRT Procedure 
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Galaxies and Standard Stars as they 
Compare to dMe’s and T Tauri Stars 
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Log (Hα/R)  vs.  Jmag - Kmag 

Log (Hα/R)  vs.  Jmag - Kmag 
Separation 
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Results 

★ Even with an initial contamination of dMe stars, 
the results show evidence that the method can 
be used to identify these young sun-like stars in 
their early stages of development: 
★  Accuracy: 90% 
★  Precision: ~100% 

★ Only equipped with small scale telescopes and 
by using archival data, amateur astronomers can 
go out and initially identify possible T Tauri 
star candidates. 
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Future Studies ? 
★  using further telescopes to apply the method, 
e.g. 
★  0.9 meter at Cerro Tololo Observatory, Chile 

combined with the 
★  14 inch robotic telescope in Perth, Australia 

★  the above telescopes are both in the southern 
hemisphere; same objects can be observed 

★  the results can be compared 
★  A primary goal is to make the method 
more accessible to amateur astronomers! 

What did it take to make this story reality? 

1. Funding agencies with the forward vision to see merit 

2. Scientists that were willing to step outside the box 
and truly value education, educators, and students 

3. Sustained teacher development and support 

4. A teacher with a desire and motivation to learn, and a 
“learned” level of confidence 

5. Students with interest and motivation 

6. Time … lots of it! 

7. And Pizza … lots of it too! 
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Why are partnerships between scientists, educators, 
and students in authentic research so VERY important?  

1.  Students can make discoveries and contributions to science. 

2.  We improve our own knowledge by educating others. 

3.  Authentic science experiences help develop critical thinking skills. 

4.  Authentic science experiences can help eliminate misperceptions about 
science and the scientist. 

5.  As we consider the terabytes of scientific data available now and in the 
future, students and teachers can play a significant role in the data 
analysis process. 

6.  The experience can be mutually beneficial … a win-win for everyone 
involved! 

7.  Our children are our best science ambassadors to the general public 

8.  These types of experiences can significantly impact the future of 
scientific endeavors, both nationally and internationally.  
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One of the most important things I’ve learned 
about science research . . . 


