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Professor Americium and the case of the dreaded kink

Professor Americium is a tenured professor at Patriot College, a primarily undergraduate college.  He has an active research project in chemistry, and he’s been working hard to get research from 6 years ago published.  Publication of these results will be important to show productivity as he is planning to write a new grant for future funding for his research.  The publication will also be professionally important; papers are important for pay raises and publications are important to lend him scientific “street cred”.    His two former students, Betsy Ross, who is finishing up her Ph.D. in Materials Science at Big State University and Ben Franklin, who is currently in medical school at Impressive Medical College will both be co-authors on the publication and will benefit as well.  In particular Betsy is planning to go on the job market and Ben is hoping to get a summer research fellowship position at the Medical College.  

[image: image1.wmf]During their undergraduate research 6 years ago, Betsy and Ben synthesized 11 different samples all with the same general structure “A” but with strontium (Sr) replacing calcium (Ca) in different ratios.  Each compound has the same overall structure at the atomic level:  a tall, rectangular very small repeating box (unit cell), the sides defined by lengths a and c.  The values of a and c were determined experimentally.  Since strontium (Sr) is larger than calcium (Ca), the size of the box (and the a and c values) increase smoothly (Figure 1) as the percent strontium increases in the compound.  

[image: image2.wmf]Next, the students synthesized a new series of products from these original 11 compounds with the general structure “B”.  Each of these also had the same relative percentage strontium and a very similar structure to series A.   Betsy and Ben characterized these products in the same way to figure out the size of the new unit cells.   When Betsy and Ben did this work, they made several samples simultaneously; all were visually identical white powders. Then the unit cell data were collected on all of the samples as before.  The results of this experiment are shown in Figure 2.

[image: image3.wmf]Professor Americium believes that all of the structures of the new B compounds should be closely related to the A compounds, and he would again expect smoothly increasing a and c values as the strontium percentage in the series increases just like they did for the A compounds.  The data generally show this trend with the notable exception of a “kink” present for the samples where Sr = 60% and 70%.  Professor Americium can find no rational explanation for the observed “kink.”

However, if he simply reverses the percentages assigned to those two sets of data and replots, he obtains the plot shown in Figure 3.  Now the data are more linear, “as expected.”  He suspects that when transferring the samples to labeled containers, the students mislabeled the containers.  After consulting the students’ laboratory notebooks, Professor Americium finds that these two samples were prepared and isolated on the same day.

What terms etc. do you need help understanding?  Is there any additional data would you like to have about this situation to help you judge what happened?  Which of these are essential vs. “nice to know”?

What is (are) the dilemma(s) here?

Who are the stakeholders?

What obligations do the stakeholders have (or did they have!)?  How might this situation have been avoided in the first place?   

What are the possible solutions that you see to this dilemma? 

What might be problematic about each possible solution?  What are the possible consequences?

Are there any alternative solutions that you didn’t think of above? 

What should Professor Americium do? 

Would your advice be different if it had been Betsy and Ben that discovered the possible switch when they first collected the data?  Why or why not?

In discussing his dilemma with some colleagues over IM, Professor Europium offers to help.  If Professor Americium can still find the samples (keep in mind they are 6 years old), Professor Europium can use a different method to do a “semi-quantitative” and independent measure of the relative strontium to calcium content.

Professor Americium looks around his lab and is able to find the six-year-old samples with 60% and 70% strontium. He verifies, using an experimental technique, that the samples have not decomposed over time, and then sends them off to Professor Europium together with a third control sample containing 50% strontium.  Several days later, Professor Europium e-mails with the news that the relative strontium content in the three samples definitely supports the hypothesis that the two samples causing the “kink” were mislabeled.  

Is this now enough evidence for Professor Americium to switch the data in the figures for his manuscript?  Why or why not?  What would your final advice to Professor Americium be and why?
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Figure 1.  Unit cell parameters as a function of strontium % in A compounds
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Figure 2. Unit cell parameters as a function of strontium percent in B compounds
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Figure 3.  Data from the B compounds with Sr= 60 and 70 % switched. 











