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THE PHYSICAL REALITY OF LIGHT-QUANTA.*

BY
MAX PLANCK, Ph.D.
University of Berlin:
Franklin Medallisg: Member of the Institute.

To sy keen regret [ am prevented by pressing duties from
receiving in person the high honor which The Franklin Institute
has conferred upon me. Accordingly [ ask permission to lay
before you as a token of my profound gratitude a short communi-
cation upon a scientific question which at the present time occupies
the foreground of interest.

You all know that theoretical physics, which developed and
progressed consistently through two hundred years, and only a
generation ago scemed near to its final conclusion, has now entered
a critical period, fraught with serious consequences. Not that
its fundamental principles have been questioned! For its most
weneral and at the same time its simplest laws, such as the Prin-
ciple of the Conservation of Energy, the Laws of Thermodyna-
mics, and the Fundamental Equations of the Electromagnetic
Field, are just the ones which have so far withstood successfully
the most severe trials, and serve now as ever before as the guides
for wider exploration. [t would then be entirely incorrect to speak
of a breakdown of the science. It is our mental pictures of the
oceurrences, in which these principles find their application, that in
recent times have been thrown into confusion.  Many concepts
which could be counted among the simplest and the most evident
in the world, have turned out to be obscure, doubtful, even contra-
dictory, and it is certain that in many respects we must straight-
away build up from the very beginning, if we are not to lose sight
of the most important assumption of physical research, the com-
patibility of the various laws with one another,

For example, no occurrence in nature appears more simple
and more olvious, alike to the layman and to the investigator, than
the motion of a material body, a sphere for instance, and to this
simplicity of ideas corresponds completely the simplicity of the

* Presented at the Staved Mecting of the Institute held Wednesday, May
18, 1027, Translated from the German by Dr. T, D. Cope, Department of
Physics, University of Pennsylvania. The translator wishes to thank Prois.
H. C. Richards and H. C. Barker for valuable criticisms and suggestions,

13

EXAMPLES OF PRIMARY SOURCE ANALYSIS PAPERS OFFER VALUABLE INSIGHTS INTO HISTORICAL EVENTS, CULTURAL SHIFTS, AND
SOCIETAL CHANGES. BY EXAMINING ORIGINAL MATERIALS SUCH AS LETTERS, PHOTOGRAPHS, GOVERNMENT DOCUMENTS, AND
ARTIFACTS, SCHOLARS GAIN A DEEPER UNDERSTANDING OF THE CONTEXT AND SIGNIFICANCE OF THESE SOURCES. IN THIS ARTICLE,
WE WILL EXPLORE VARIOUS EXAMPLES OF PRIMARY SOURCE ANALYSIS PAPERS, DISCUSSING THEIR METHODOLOGIES, FINDINGS,
AND IMPLICATIONS FOR RESEARCH.

UNDERSTANDING PRIMARY SOURCES

PRIMARY SOURCES ARE FIRSTHAND ACCOUNTS OR DIRECT EVIDENCE OF A TOPIC UNDER INVESTIGATION. THEY PROVIDE A
WINDOW INTO THE PAST, ALLOWING RESEARCHERS TO ENGAGE WITH THE VOICES AND PERSPECTIVES OF INDIVIDUALS WHO



EXPERIENCED HISTORICAL EVENTS. EXAMPLES OF PRIMARY SOURCES INCLUDE:

® DIARIES AND JOURNALS
e |ETTERS AND CORRESPONDENCE
e OFFICIAL DOCUMENTS (E.G., TREATIES, CONSTITUTIONS)

® PHOTOGRAPHS AND VISUAL MEDIA

ARTIFACTS (E.G., TOOLS, CLOTHING)

e ORAL HISTORIES AND INTERVIEWS

ANALYZING THESE SOURCES REQUIRES CRITICAL THINKING, CONTEXTUAL UNDERSTANDING, AND A SOLID GRASP OF THE
HISTORICAL FRAMEWORK IN WHICH THEY WERE CREATED.

ExXAMPLES OF PRIMARY SOURCE ANALYSIS PAPERS

BELOW ARE SEVERAL EXAMPLES OF PRIMARY SOURCE ANALYSIS PAPERS THAT DEMONSTRATE HOW RESEARCHERS CAN INTERPRET
AND ANALYZE ORIGINAL MATERIALS TO UNCOVER NEW INSIGHTS.

1. ANALYZING CIviL W AR LETTERS

ONE COMPELLING EXAMPLE OF PRIMARY SOURCE ANALYSIS IS THE EXAMINATION OF LETTERS WRITTEN BY SOLDIERS DURING THE
AMERICAN CIVIL W AR. IN A PAPER ANALYZING THESE LETTERS, A RESEARCHER MIGHT FOCUS ON:

® THE LANGUAGE AND TONE USED BY SOLDIERS.

® RECURRING THEMES SUCH AS BRAVERY, FEAR, AND LONGING FOR HOME.

® THE IMPACT OF WAR ON PERSONAL RELATIONSHIPS AS EVIDENCED THROUGH CORRESPONDENCE.

BY CONTEXTUALIZING THESE LETTERS WITHIN THE LARGER NARRATIVE OF THE CIVIL \X/AR, THE RESEARCHER CAN SHED LIGHT ON
THE EMOTIONAL AND PSYCHOLOGICAL EXPERIENCES OF SOLDIERS, PROVIDING A HUMANIZING PERSPECTIVE OFTEN OVERLOOKED IN
TRADITIONAL HISTORICAL ACCOUNTS.

2. THe IMPACT oF WorLD W AR || PROPAGANDA

ANOTHER EXAMPLE COMES FROM THE ANALYSIS OF W/ ORLD W AR || PROPAGANDA POSTERS. A RESEARCH PAPER IN THIS AREA
MIGHT ANALYZE HOW THESE POSTERS REFLECTED AND SHAPED PUBLIC OPINION DURING THE WAR. KEY CONSIDERATIONS IN THIS
ANALYSIS MIGHT INCLUDE:

® THE USE OF IMAGERY AND SYMBOLISM TO CONVEY MESSAGES.

® T ARGET DEMOGRAPHICS AND THE INTENDED AUDIENCE FOR DIFFERENT TYPES OF PROPAGANDA.



® THE ROLE OF PROPAGANDA IN PROMOTING ENLISTMENT AND ENCOURAGING SUPPORT FOR WAR EFFORTS.

THROUGH A CLOSE EXAMINATION OF THESE VISUAL PRIMARY SOURCES, RESEARCHERS CAN GAIN INSIGHTS INTO SOCIETAL
ATTITUDES AND GOVERNMENT STRATEGIES DURING A PIVOTAL MOMENT IN HISTORY.

3. EXPLORING THE SUFFRAGETTE MOVEMENT THROUGH PAMPHLETS

PRIMARY SOURCE ANALYSIS PAPERS CAN ALSO FOCUS ON SOCIAL MOVEMENTS, SUCH AS THE WOMEN'S SUFFRAGE MOVEMENT.
RESEARCHERS MIGHT ANALYZE PAMPHLETS AND FLYERS DISTRIBUTED BY SUFFRAGETTES, EXAMINING!:

® THE ARGUMENTS PRESENTED FOR WOMEN'S RIGHT TO VOTE.

® | ANGUAGE THAT REFLECTS THE SOCIETAL NORMS AND CHALLENGES FACED BY WOMEN AT THE TIME.

® THE IMPACT OF THESE MATERIALS ON PUBLIC OPINION AND POLICY CHANGES.

SUCH AN ANALYSIS NOT ONLY HIGHLIGHTS THE SUFFRAGETTE MOVEMENT'S STRATEGIES BUT ALSO SITUATES THEIR EFFORTS
WITHIN THE BROADER CONTEXT OF GENDER EQUALITY AND CIVIL RIGHTS.

4. THE RoLE oF PHOTOGRAPHS IN DOCUMENTING HISTORY

PHOTOGRAPHS SERVE AS POWERFUL PRIMARY SOURCES THAT CAN EVOKE EMOTION AND CONVEY COMPLEX NARRATIVES. A
PRIMARY SOURCE ANALYSIS PAPER MIGHT DELVE INTO A COLLECTION OF PHOTOGRAPHS FROM A SPECIFIC EVENT, SUCH AS THE
GREAT DEPRESSION. THE ANALYSIS COULD FOCUS ON:

® THE COMPOSITION AND SUBJECTS OF THE PHOTOGRAPHS.

® How THESE IMAGES DEPICT THE STRUGGLES AND RESILIENCE OF INDIVIDUALS DURING THIS TIME.

e THE PHOTOGRAPHERS' INTENTIONS AND THE HISTORICAL CONTEXT SURROUNDING THEIR WORK.

BY ANALYZING THESE PHOTOGRAPHS, RESEARCHERS CAN BETTER UNDERSTAND THE HUMAN EXPERIENCE DURING THE GREAT
DEPRESSION AND THE WAYS IN WHICH VISUAL MEDIA CAN SHAPE HISTORICAL MEMORY.

5. ANALYZING GOVERNMENT DoCUMENTS: THE CONSTITUTION

A MORE FORMAL EXAMPLE OF PRIMARY SOURCE ANALYSIS COULD INVOLVE THE U.S. CONSTITUTION. A RESEARCHER MIGHT
EXPLORE HOW THE LANGUAGE AND AMENDMENTS REFLECT THE VALUES AND PRIORITIES OF THE TIME. KEY AREAS OF FOCUS
COULD INCLUDE:

® THE HISTORICAL CONTEXT IN WHICH THE CONSTITUTION WAS DRAFTED.

® THE DEBATES SURROUNDING KEY AMENDMENTS, PARTICULARLY THE BiLL oF RIGHTS.

® THE ONGOING RELEVANCE OF THE CONSTITUTION IN CONTEMPORARY LEGAL AND POLITICAL DISCUSSIONS.



THIS TYPE OF ANALYSIS CAN ILLUMINATE THE FOUNDATIONAL PRINCIPLES OF GOVERNANCE WHILE ALSO SHOWCASING THE
DOCUMENT’S EVOLVING INTERPRETATION OVER TIME.

METHODOLOGIES FOR PRIMARY SOURCE ANALYSIS

\W/HEN CONDUCTING PRIMARY SOURCE ANALYSIS, RESEARCHERS TYPICALLY EMPLOY SEVERAL METHODOLOGIES TO ENSURE A
COMPREHENSIVE EXAMINATION OF THE MATERIAL. SOME COMMON APPROACHES INCLUDE:
o CONTEXTUAL ANALYSIS: UNDERSTANDING THE HISTORICAL, SOCIAL, AND CULTURAL CONTEXT OF THE SOURCE.

o CoMPARATIVE ANALYSIS: COMPARING THE PRIMARY SOURCE WITH OTHER SOURCES TO IDENTIFY PATTERNS,
SIMILARITIES, AND DIFFERENCES.

CriITICAL DISCOURSE ANALYSIS: EXAMINING THE LANGUAGE AND RHETORIC USED IN THE SOURCE TO UNCOVER
UNDERLYING IDEOLOGIES.

VISUAL ANALYSIS: FOR VISUAL SOURCES, ANALYZING COMPOSITION, COLOR, AND SYMBOLISM TO INTERPRET MEANING.

THESE METHODOLOGIES ENABLE RESEARCHERS TO DRAW MEANINGFUL CONCLUSIONS FROM PRIMARY SOURCES, ENRICHING OUR
UNDERSTANDING OF HISTORY AND HUMAN EXPERIENCE.

CONCLUSION

IN SUMMARY, EXAMPLES OF PRIMARY SOURCE ANALYSIS PAPERS DEMONSTRATE THE RICHNESS OF ORIGINAL MATERIALS IN
UNDERSTANDING HISTORICAL AND CULTURAL NARRATIVES. BY ENGAGING WITH LETTERS, PHOTOGRAPHS, GOVERNMENT
DOCUMENTS, AND OTHER PRIMARY SOURCES, RESEARCHERS CAN UNCOVER VALUABLE INSIGHTS INTO THE HUMAN EXPERIENCE. THE
METHODOLOGIES EMPLOYED IN THESE ANALYSES NOT ONLY ENHANCE OUR UNDERSTANDING OF THE PAST BUT ALSO INFORM
CONTEMPORARY DISCUSSIONS ON SOCIETAL ISSUES. AS WE CONTINUE TO EXPLORE AND ANALYZE PRIMARY SOURCES, WE DEEPEN
OUR APPRECIATION FOR THE COMPLEXITIES OF HISTORY AND THE VOICES THAT HAVE SHAPED IT.

FREQUENTLY AskeD QUESTIONS

\W/HAT IS A PRIMARY SOURCE ANALYSIS PAPER?

A PRIMARY SOURCE ANALYSIS PAPER IS AN ACADEMIC STUDY THAT INTERPRETS AND EVALUATES ORIGINAL DOCUMENTS OR
ARTIFACTS FROM A SPECIFIC PERIOD, PROVIDING INSIGHTS INTO THE HISTORICAL CONTEXT AND SIGNIFICANCE OF THE SOURCE.

CAN YOU GIVE AN EXAMPLE OF A PRIMARY SOURCE USED IN A PAPER?

AN EXAMPLE OF A PRIMARY SOURCE IS A LETTER WRITTEN BY A HISTORICAL FIGURE, SUCH AS A LETTER FROM GEORGE
W/ ASHINGTON DISCUSSING THE AMERICAN REVOLUTION, WHICH CAN BE ANALYZED FOR ITS CONTENT AND IMPLICATIONS.

\WHAT ARE THE STEPS INVOLVED IN WRITING A PRIMARY SOURCE ANALYSIS PAPER?

THE STEPS INCLUDE SELECTING A PRIMARY SOURCE, CONTEXTUALIZING IT, ANALYZING ITS CONTENT AND FORM, INTERPRETING ITS
SIGNIFICANCE, AND PRESENTING YOUR FINDINGS IN A STRUCTURED FORMAT.



How DO HISTORIANS USE PRIMARY SOURCES IN THEIR RESEARCH?

HISTORIANS USE PRIMARY SOURCES TO GATHER FIRSTHAND ACCOUNTS OF EVENTS, UNDERSTAND PERSPECTIVES OF INDIVIDUALS
FROM THE PAST, AND SUPPORT THEIR INTERPRETATIONS OF HISTORICAL NARRATIVES.

\WHAT MAKES A PRIMARY SOURCE RELIABLE FOR ANALYSIS?

A PRIMARY SOURCE IS CONSIDERED RELIABLE IF IT IS AUTHENTIC, RELEVANT TO THE TOPIC, AND PROVIDES ACCURATE
INFORMATION ABOUT THE TIME PERIOD IT REPRESENTS, WHILE ALSO BEING CRITICALLY EVALUATED FOR BIAS OR PERSPECTIVE.

WHAT TYPES OF MATERIALS CAN BE CONSIDERED PRIMARY SOURCES?

PRIMARY SOURCES CAN INCLUDE LETTERS, DIARIES, PHOTOGRAPHS, OFFICIAL DOCUMENTS, SPEECHES, INTERVIEWS, ARTIFACTS,
AND ORIGINAL RESEARCH DATA.

How DOES THE ANALYSIS OF A PRIMARY SOURCE CONTRIBUTE TO HISTORICAL
UNDERSTANDING?

ANALYZING PRIMARY SOURCES ALLOWS RESEARCHERS TO BUILD A MORE NUANCED UNDERSTANDING OF HISTORICAL EVENTS,
REVEALING THE COMPLEXITIES OF HUMAN EXPERIENCES AND SOCIETAL CHANGES OVER TIME.

\W/HAT CHALLENGES MIGHT ARISE WHEN ANALYZING PRIMARY SOURCES?

CHALLENGES CAN INCLUDE INTERPRETING OUTDATED LANGUAGE, UNDERSTANDING THE CONTEXT IN WHICH THE SOURCE WAS
CREATED, AND DEALING WITH POTENTIAL BIASES OR INCOMPLETE INFORMATION.

ARE THERE SPECIFIC FORMATS OR GUIDELINES FOR WRITING A PRIMARY SOURCE
ANALYSIS PAPER?

YES, MANY INSTITUTIONS PROVIDE SPECIFIC GUIDELINES, BUT GENERALLY, A PRIMARY SOURCE ANALYSIS PAPER SHOULD INCLUDE
AN INTRODUCTION, A DESCRIPTION OF THE SOURCE, AN ANALYSIS OF ITS CONTENT AND CONTEXT, AND A CONCLUSION
SUMMARIZING THE FINDINGS.
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EXAMPLE Definition & Meaning - Merriam-Webster
instance, case, illustration, example, sample, specimen mean something that exhibits distinguishing
characteristics in its category. instance applies to any individual person, act, or ...

453 Synonyms & Antonyms for EXAMPLE | Thesaurus.com
For example, Kelly and Jack later revealed that one plot line involving a dog therapist was set up for
the show. Canada, for example, now advises no more than two drinks per week to ...

Examples - Free Interactive Resources
Explore Examples.com for comprehensive guides, lessons & interactive resources in subjects like
English, Maths, Science and more - perfect for teachers & students!
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EXAMPLE | English meaning - Cambridge Dictionary
EXAMPLE definition: 1. something that is typical of the group of things that it is a member of: 2. a
way of helping.... Learn more.

Example Definition & Meaning | Britannica Dictionary
If you make an example of a person who has done something wrong, you punish that person as a way
of warning other people not to do the same thing. Although it was only his first offense, the ...

examples - WordReference.com Dictionary of English
a pattern or model, as of something to be imitated or avoided: to set a good example. for instance:
The train I take is always late. For example, this morning it was a half an hour late. See -am-.

EXAMPLE definition in American English - Collins Online Dictionary
An example of something is a particular situation, object, or person that shows that what is being
claimed is true. The doctors gave numerous examples of patients being expelled from the ...

Dictionary.com | Meanings & Definitions of English Words
2 days ago - The world’s leading online dictionary: English definitions, synonyms, word origins,
example sentences, word games, and more. A trusted authority for 25+ years!

Examples - definition of Examples by The Free Dictionary
An example is a typically representative part that demonstrates the character of the whole: "Of the
despotism to which unrestrained military power leads we have plenty of examples from ...

Example Definition & Meaning | YourDictiona
Example definition: One that is representative of a group as a whole.

EXAMPLE Definition & Meaning - Merriam-Webster
instance, case, illustration, example, sample, specimen mean something that exhibits distinguishing

characteristics in its category. instance applies to any individual person, act, or thing that may be
offered to illustrate or explain.

453 Synonyms & Antonyms for EXAMPLE | Thesaurus.com
For example, Kelly and Jack later revealed that one plot line involving a dog therapist was set up for
the show. Canada, for example, now advises no more than two drinks per week to ...

Examples - Free Interactive Resources
Explore Examples.com for comprehensive guides, lessons & interactive resources in subjects like
English, Maths, Science and more - perfect for teachers & students!

EXAMPLE | English meaning - Cambridge Dictionary
EXAMPLE definition: 1. something that is typical of the group of things that it is a member of: 2. a
way of helping.... Learn more.

Example Definition & Meaning | Britannica Dictionary

If you make an example of a person who has done something wrong, you punish that person as a way
of warning other people not to do the same thing. Although it was only his first offense, the judge
decided to make an example of him and sentence him to prison.

examples - WordReference.com Dictionary of English
a pattern or model, as of something to be imitated or avoided: to set a good example. for instance:



The train I take is always late. For example, this morning it was a half an hour late. See -am-.

EXAMPLE definition in American English - Collins Online Dictionary
An example of something is a particular situation, object, or person that shows that what is being
claimed is true. The doctors gave numerous examples of patients being expelled from the hospital.

Dictionary.com | Meanings & Definitions of English Words
2 days ago - The world’s leading online dictionary: English definitions, synonyms, word origins,
example sentences, word games, and more. A trusted authority for 25+ years!

Examples - definition of Examples by The Free Dictionary

An example is a typically representative part that demonstrates the character of the whole: "Of the
despotism to which unrestrained military power leads we have plenty of examples from Alexander to
Mao" (Samuel Eliot Morison).

Example Definition & Meaning | YourDictionary
Example definition: One that is representative of a group as a whole.
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