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Lesson Plan 
Marietta Blau, Austrian Particle Physicist 

 
Portrait of Marietta Blau, 1937 

AIP Emilio Segre Visual Archives, Gift of Eva Connors 
 

 
 

 
 

 
• Photocopies of the Marietta Blau Physics Today article (found in the Supplemental Materials) 
• Photocopies of the Marietta Blau Biography Handout (found in the Supplemental Materials) 
• Internet access and A/V equipment:  

 

 
Students will be introduced to the story of Marietta Blau, an oft-forgotten Austrian Jewish physicist who 
was forced to leave her country upon its annexation by Nazi Germany in 1938. They will explore Blau’s 
life through oral history interviews and secondary sources, while also being exposed to her work in 
nuclear physics. Students will also compare modern particle detection equipment to that used by Blau 
and her contemporaries. 

Grade Level(s): 9-12     Subject(s): Physics, History 

 
In-Class Time: 50-70 Minutes    Prep Time: 20-30 Minutes  

Materials 

Objective 
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Marietta Blau was born in 1894 in Vienna, Austria, where she earned her PhD in physics in 1919. Four 
years later in 1923, she began working on ray physics and photographic methods at Vienna’s Radium 
Institute, where she remained until 1938. The Radium Institute employed a significant number of 
women physicists during this time. From 1919 to 1934, women made up roughly 40% of the research 
workforce at the Institute.1 
 
Blau worked–mostly unpaid–on using photographic emulsions to study nuclear physics. Alongside her 
student-turned-collaborator Hertha Wambacher, Blau refined the process of observing nuclear 
fragments that resulted from atomic collisons with alpha particles (the binding of two neutrons and two 
protons).2 This method involved bombarding material with alpha particles, and using photographic 
emulsion to document the tracks of the nuclear particles released in the collision (which was then 
developed and observed under a microscope.) This process is similar to how traditional film records 
reflected light. Blau and Wambacher used their improved emulsion plates to record the effects of 
cosmic radiation: when the plates were exposed to cosmic rays atop a mountain, the emulsion showed a 
series of small “stars,” which came from cosmic rays colliding with the atoms in the emulsion.3 This 
discovery was perhaps Blau’s greatest, and used the techniques she had developed with Wambacher. 
 
Marietta Blau was Jewish, and her work at the Radium Institute coincided almost exactly with Hitler’s 
rise to power in Germany. Wambacher and several other members of the Radium Institute were secretly 
Nazis (Nazism was outlawed in Austria in 1934), until Hitler annexed the country in 1938 and they were 
able to leverage their politics as an advantage. Blau escaped to Oslo, Norway first, then headed to 
Mexico City with her mother to escape persecution. While there she worked as a teacher, yet she 
yearned to actually practice and study physics, which led to her becoming dispirited. In 1944, however, 
Albert Einstein (a strong admirer of Blau’s scientific work) helped her move to New York City and get a 
job in the radium industry. Eventually she moved to Brookhaven High Energy Laboratory, where she 
worked until returning to Vienna in 1960.4 
 
Until more recent years, Blau’s work was never adequately recognized by the physics community, an 
unfortunate reality caused by her forced nomadism, compounded by her being a woman physicist. Blau 
and Wambacher’s nuclear emulsion process was used by Cecil F. Powell to discover mesons (a 
subatomic particle), which won him a Nobel Prize.5 However, Wambacher and her Nazi colleagues 
continued successfully working and publishing through the Radium Institute throughout World War II, at 

                                                           
1 Maria Rentetzi, Trafficking Materials and Gendered Experimental Practices: Radium Research in Early 20th Century 
Vienna (New York: Columbia University Press, 2007), Gutenberg<e> book, Chart 01/04, http://www.gutenberg-
e.org/rentetzi/index.html. 
2 Peter L. Galison, “Marietta Blau: Between Nazis and Nuclei,” Physics Today 50 no. 11 (1997): 42-43.  
3 Brigitte Strohmaier and Robert Rosner, Marietta Blau: Stars of Disintegration, English ed. Paul F. Dvorak 
(Riverside, California: Ariadne, 2007), 44-45. 
4 Galison, “Marietta,” 45-46. 
5 Arnold Perlmutter, “More on Marietta Blau and the Physicists of Pre-, Postwar Vienna,” Physics Today 51 no. 8 
(1998): 81. 

Introduction 
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least until the conflict ended and their Nazi affiliation led to their immediate ousting.6 Blau ultimately 
succumbed to cancer in 1970, as a crucial yet forgotten member of the physics community. 
 
 

Engage: 5-10 Minutes 
The teacher will briefly introduce students to the Radium Institute in Vienna, and the relatively large 
number of women researchers there during the 1920s and 1930s. Then, the teacher will discuss how 
this time period coincided with the rise of Hitler and Nazism in Germany and Austria, and how this 
culminated in Germany’s annexation of Austria in 1938. 
What is the teacher doing? 
Introduce students to the Radium Institute in 
Vienna. Discuss how the Institute employed a 
large number of women physicists for the time, 
and how these women–including Marietta Blau–
published scientific documents rather prolifically. 
Optional: Project Maria Rentetzi’s table, which 
displays publications from the Radium Institute 
during the 1920-1930s (link and information 
found in the Required Resources). 
 
Then, explain how during this time, Nazism was 
flourishing in Germany and Austria (despite being 
outlawed in Austria in 1934). Explain how Nazi 
Germany annexed (read: seized) Austria in 1938, 
and how many Jewish inhabitants of the country 
were forced to flee, including Marietta Blau.  

• End this portion of the lesson by playing 
the audio excerpt from Leopold Halpern’s 
oral history interview that discusses Blau: 
https://www.aip.org/history-
programs/niels-bohr-library/oral-
histories/audio/32406 

What are the students doing? 
Listen to the teacher’s introduction of the 
Radium Institute in Vienna, the large number of 
women physicists there, and the rise of Nazism 
and eventual annexation of Vienna by Germany. 
 
Listen to the audio excerpt from Leopold 
Halpern’s oral history interview. 

 
Explore: 25-30 Minutes 

Students will read an article about Marietta Blau’s life and work and a brief biography (both located in 
the Required Reading section). Teachers will provide students with the Discussion Questions (located 
in the Supplemental Materials to this lesson plan) for students to contemplate and answer as they 
read. 
What is the teacher doing? 
Distribute copies of the Marietta Blau article from 
Physics Today, or provide students computer and 
internet access to read them. Also provide 
students with the the Marietta Blau Biography 

What are the students doing? 
Receive copies of the article about Marietta Blau 
(or access them via the internet), the Marietta 
Blau Biography Handout, and the corresponding 
Discussion Questions. If instructed by the 

                                                           
6 Galison, “Marietta,” 47. 

Instructions 

http://www.gutenberg-e.org/rentetzi/detail/table05-4.html
https://www.aip.org/history-programs/niels-bohr-library/oral-histories/audio/32406
https://www.aip.org/history-programs/niels-bohr-library/oral-histories/audio/32406
https://www.aip.org/history-programs/niels-bohr-library/oral-histories/audio/32406
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Handout (both located in Supplemental 
Materials) 
 
Also distribute copies of the Discussion Questions 
for this lesson plan, or make them available on a 
projector or board.  
 
If desired, split students into groups to read and 
work through the Discussion Questions together. 
Ensure students are on-task and answer any 
questions that emerge as they read.  
*It may be helpful to clarify that Anschluss was 
the annexation of Austria by Nazi Germany in 
1938. 
 
If desired, collect student answers to the 
Discussion Questions for evaluation. 

teacher, split into groups and work through the 
text and Questions together.  
 
If instructed, submit answers to the Discussion 
Questions to the teacher for evaluation. 

 
Explain: 15-20 Minutes 

Students or groups will deliver and compare their answers to the Discussion Questions. Several of the 
questions provide opportunities for differing opinons, and groups or individual students may discuss 
these, respectfully. Teachers will moderate these discussions and clarify any remaining questions.  
What is the teacher doing? 
Regain the class’ attention. Lead a discussion in 
which the correct answers to the Discussion 
Questions are provided and compared to student 
responses.  

What are the students doing? 
Review the correct answers to the Discussion 
Questions, and compare them to the answers 
that the students or groups produced.  

 
Elaborate: 5-10 Minutes 

Teachers will present a short video from the High-Energry Accelerator Research Organization (KEK) 
that briefly details a modern particle accelerator and the detection devices used to observe particle 
collisions (the link is found in the Required Readings). Teachers will explain that the detection devices 
are a modern version of the emulsion plates that Blau improved and used to observe particle tracks 
and nuclear collisions.  
What is the teacher doing? 
Present the KEK video, which efficiently explains 
the details of a particle accelerator, collision, and 
detection devices. Emphasize the historical 
connection to Marietta Blau’s experiments and 
the emulsion plates that she used to observe 
nuclear particles. Have the class discuss how the 
various modern detectors are part of the lineage 
of nuclear particle detection methods that trace 
to the emulsion plates used by Blau. 

What are the students doing? 
Observe the KEK video. Note how particle 
accelerators work, how particle collisions occur, 
and how the collisions are monitored and 
measured. Understand that these modern 
detection tools are historical developments of 
the same lineage that includes the emulsion 
plates Marietta Blau used.  
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Evaluate:  
The most direct opportunity emerged during the explore/explain section of this lesson. Teachers may 
collect and evaluate student responses to the Discussion Questions. 

 

 
Readings: both found in Supplemental Materials 

• Sime, Ruth Lewin and Carlson, Per. “Marietta Blau in the History of Cosmic Rays.” Physics Today 
65 no. 10 (2012): 8-9. 

• Marietta Blau Biography Handout  
Video: 

• KEK Channel. “A Search for New Physics-The Belle II Experiment.” Youtube video. Accessed June 
30, 2016. https://www.youtube.com/watch?v=nGCrrgXSEOk 

Other Sources: 
• Table 5-4 from Maria Rentetzi’s book, Trafficking Materials and Gendered Experimental 

Practices: Radium Research in Early 20th Century Vienna, New York: Columbia University Press, 
2007. A Gutenberg <e>book: http://www.gutenberg-e.org/rentetzi/detail/table05-4.html 

• (Optional): Audio excerpt from Leopold Halpern’s oral history interview, housed in the Neils 
Bohr Library & Archives at AIP, which discusses Marietta Blau’s experience with Nazis at the 
Radium Institute: 
https://www.aip.org/history-programs/niels-bohr-library/oral-histories/audio/32406 
 

 
Discussion Questions can be found as a Handout with a corresponding Answer Key in the Supplemental 
Materials to this lesson plan. 
 

1. When and where did Marietta Blau receive her PhD? What did she study?  
2. Where did Blau primarily conduct research throughout the 1920s and 1930s? Was she paid for 

this work? 
3. Who were Blau’s peers and collaborators during this time, and what was their ideology? Do you 

think this had an influence on their research or relationships? 
4. What was the major discovery made in 1937 by Marietta Blau and Hertha Wambacher? 
5. In Hamburg, what happened to her scientific work and records as she attempted to flee to 

Norway during the German annexation of Austria? 
6. What famous scientist helped Marietta Blau find accommodations and work in Mexico City and 

then the United States?  
7. Who won the Nobel Prize (in 1950) using the emulsion techniques developed by Blau and 

Wambacher? Do you think Blau should have received recognition? 
 

 
• Strohmaier, Brigitte and Rosner, Robert. Marietta Blau: Stars of Disintegration. Edited in English 

by Paul F. Dvorak. Riverside, California: Ariadne Press, 2007. 

Required/Recommended Reading and Resources 
 

Discussion Questions 
 
 
 

Further Reading and Additional Resources 

 

 
 
 

https://www.youtube.com/watch?v=nGCrrgXSEOk
http://www.gutenberg-e.org/rentetzi/detail/table05-4.html
https://www.aip.org/history-programs/niels-bohr-library/oral-histories/audio/32406
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• Rentetzi, Maria. Trafficking Materials and Gendered Experimental Practices: Radium Research in 
Early 20th Century Vienna. New York: Columbia University Press, 2007. Gutenberg <e>book. 
http://www.gutenberg-e.org/rentetzi/ 

• Byers, Nina and Williams, Gary A., ed. Out of the Shadows: Contributions of Twentieth-Century 
Women to Physics. Cambridge, UK and New York: Cambridge University Press, 2006. 
 

 
Related AIP Teacher’s Guides on Women and Minorities in the Physical Sciences: 

• Lise Meitner, Austrian Nuclear Physicist 
• Chien-Shiung Wu, Chinese Nuclear Physicist 
• Leona Woods, American Nuclear Physicist 
• Outcasts and Opportunities: The Effects of World War II on the Careers of Female Physicists 
• Fair or Unfair: Should these Women Have Won Nobel Prizes? 

 
For more information on Common Core Standards, visit http://www.corestandards.org/. 

Speaking & Listening 
CCSS.ELA-LITERACY.SL.9-10.1 Initiate and participate effectively in a range of collaborative 

discussions (one-on-one, in groups, and teacher-led) with diverse 
partners on grades 9-10 topics, texts, and issues, building on 
others' ideas and expressing their own clearly and persuasively. 

CCSS.ELA-LITERACY.SL.9-10.3 Evaluate a speaker's point of view, reasoning, and use of evidence 
and rhetoric, identifying any fallacious reasoning or exaggerated or 
distorted evidence. 

CCSS.ELA-LITERACY.SL.11-12.1 Initiate and participate effectively in a range of collaborative 
discussions (one-on-one, in groups, and teacher-led) with diverse 
partners on grades 11-12 topics, texts, and issues, building on 
others' ideas and expressing their own clearly and persuasively. 

CCSS.ELA-LITERACY.SL.11-12.3 Evaluate a speaker's point of view, reasoning, and use of evidence 
and rhetoric, assessing the stance, premises, links among ideas, 
word choice, points of emphasis, and tone used. 

History/Social Studies 
CCSS.ELA-LITERACY.RH.9-10.1 Cite specific textual evidence to support analysis of primary and 

secondary sources, attending to such features as the date and 
origin of the information. 

CCSS.ELA-LITERACY.RH.9-10.3 Analyze in detail a series of events described in a text; determine 
whether earlier events caused later ones or simply preceded 
them. 

CCSS.ELA-LITERACY.RH.9-10.4 Determine the meaning of words and phrases as they are used in a 
text, including vocabulary describing political, social, or economic 
aspects of history/social science. 

Extensions 

 

 
 
 

Common Core Standards 

 

 
 
 

http://www.gutenberg-e.org/rentetzi/
http://www.corestandards.org/
http://www.corestandards.org/ELA-Literacy/SL/9-10/1/
http://www.corestandards.org/ELA-Literacy/SL/9-10/3/
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/
http://www.corestandards.org/ELA-Literacy/SL/11-12/3/
http://www.corestandards.org/ELA-Literacy/RH/9-10/1/
http://www.corestandards.org/ELA-Literacy/RH/9-10/3/
http://www.corestandards.org/ELA-Literacy/RH/9-10/4/
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CCSS.ELA-LITERACY.RH.9-10.6 Compare the point of view of two or more authors for how they 
treat the same or similar topics, including which details they 
include and emphasize in their respective accounts. 

CCSS.ELA-LITERACY.RH.9-10.7 Integrate quantitative or technical analysis (e.g., charts, research 
data) with qualitative analysis in print or digital text. 

CCSS.ELA-LITERACY.RH.9-10.9 Compare and contrast treatments of the same topic in several 
primary and secondary sources. 

CCSS.ELA-LITERACY.RH.11-12.1 Cite specific textual evidence to support analysis of primary and 
secondary sources, connecting insights gained from specific details 
to an understanding of the text as a whole. 
 

CCSS.ELA-LITERACY.RH.9-10.4 Determine the meaning of words and phrases as they are used in a 
text, including vocabulary describing political, social, or economic 
aspects of history/social science. 

CCSS.ELA-LITERACY.RH.11-12.6 Evaluate authors’ differing points of view on the same historical 
event or issue by assessing the authors’ claims, reasoning, and 
evidence. 

CCSS.ELA-LITERACY.RH.11-12.7 Integrate and evaluate multiple sources of information presented 
in diverse formats and media (e.g., visually, quantitatively, as well 
as in words) in order to address a question or solve a problem. 

CCSS.ELA-LITERACY.RH.11-12.9 Integrate information from diverse sources, both primary and 
secondary, into a coherent understanding of an idea or event, 
noting discrepancies among sources. 

Science & Technical Subjects 
CCSS.ELA-LITERACY.RST.9-10.2 Determine the central ideas or conclusions of a text; trace the 

text's explanation or depiction of a complex process, 
phenomenon, or concept; provide an accurate summary of the 
text. 

CCSS.ELA-LITERACY.RST.9-10.4 Determine the meaning of symbols, key terms, and other domain-
specific words and phrases as they are used in a specific scientific 
or technical context relevant to grades 9-10 texts and topics. 

CCSS.ELA-LITERACY.RST.9-10.5 Analyze the structure of the relationships among concepts in a 
text, including relationships among key terms (e.g., force, friction, 
reaction force, energy).  

CCSS.ELA-LITERACY.RST.11-
12.2 

Determine the central ideas or conclusions of a text; summarize 
complex concepts, processes, or information presented in a text 
by paraphrasing them in simpler but still accurate terms. 

CCSS.ELA-LITERACY.RST.11-
12.4 

Determine the meaning of symbols, key terms, and other domain-
specific words and phrases as they are used in a specific scientific 
or technical context relevant to grades 11-12 texts and topics. 

 

 
For more information on the Next Generation Science Standards, visit http://www.nextgenscience.org/. 
 

Next Generation Science Standards 

 

 
 
 

http://www.corestandards.org/ELA-Literacy/RH/9-10/6/
http://www.corestandards.org/ELA-Literacy/RH/9-10/7/
http://www.corestandards.org/ELA-Literacy/RH/9-10/9/
http://www.corestandards.org/ELA-Literacy/RH/11-12/1/
http://www.corestandards.org/ELA-Literacy/RH/9-10/4/
http://www.corestandards.org/ELA-Literacy/RH/11-12/6/
http://www.corestandards.org/ELA-Literacy/RH/11-12/7/
http://www.corestandards.org/ELA-Literacy/RH/11-12/9/
http://www.corestandards.org/ELA-Literacy/RST/9-10/2/
http://www.corestandards.org/ELA-Literacy/RST/9-10/4/
http://www.corestandards.org/ELA-Literacy/RST/9-10/5/
http://www.corestandards.org/ELA-Literacy/RST/11-12/2/
http://www.corestandards.org/ELA-Literacy/RST/11-12/2/
http://www.corestandards.org/ELA-Literacy/RST/11-12/4/
http://www.corestandards.org/ELA-Literacy/RST/11-12/4/
http://www.nextgenscience.org/
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Dimension One: Practices 1. Asking questions (for science) and defining problems (for 
engineering) 

2. Developing and using models 
6. Constructing explanations (for science) and designing solutions 

(for engineering) 
7. Engaging in argument from evidence 

Dimension Two: Crosscutting 
Concepts 

2. Cause and Effect 
3. Scale, Proportion, and Quantity 
4. Systems and System Models 
5. Energy and Matter: Flows, Cycles, and Conservation 
7. Stability and Change of Systems 

Dimension Three: Disciplinary 
Core Ideas 

PS1.C: Nuclear Processes 

 

http://www.nextgenscience.org/sites/ngss/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
http://www.nextgenscience.org/sites/ngss/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20edited%204.10.13.pdf
http://www.nextgenscience.org/sites/ngss/files/Appendix%20G%20-%20Crosscutting%20Concepts%20FINAL%20edited%204.10.13.pdf
http://www.nextgenscience.org/sites/ngss/files/Appendix%20E%20-%20Progressions%20within%20NGSS%20-%20052213.pdf
http://www.nextgenscience.org/sites/ngss/files/Appendix%20E%20-%20Progressions%20within%20NGSS%20-%20052213.pdf

