ELECTRON ENERGY AND LIGHT WORKSHEET

ELECTRON ENERGY AND LIGHT WORKSHEET MATERIALS PROVIDE AN ESSENTIAL RESOURCE FOR UNDERSTANDING THE INTRICATE
RELATIONSHIP BET\WEEN ELECTRON BEHAVIOR AND ELECTROMAGNETIC RADIATION. THESE WORKSHEETS ARE DESIGNED TO HELP
STUDENTS AND EDUCATORS EXPLORE CONCEPTS SUCH AS ELECTRON EXCITATION, PHOTON EMISSION, ENERGY LEVELS, AND THE
QUANTIZATION OF LIGHT. BY INTEGRATING THEORY WITH PRACTICAL PROBLEMS, THE WORKSHEETS FACILITATE A
COMPREHENSIVE GRASP OF ATOMIC STRUCTURE AND THE PHENOMENA OF LIGHT EMISSION AND ABSORPTION. THE ELECTRON
ENERGY AND LIGHT WORKSHEET TYPICALLY INCLUDES EXERCISES ON ELECTRON TRANSITIONS, THE CALCULATION OF PHOTON
ENERGIES, AND THE INTERPRETATION OF EMISSION SPECTRA. THIS ARTICLE WILL DELVE INTO THE FUNDAMENTAL CONCEPTS BEHIND
ELECTRON ENERGY AND LIGHT INTERACTION, EXPLORE HOW \WORKSHEETS CAN ENHANCE LEARNING, AND OFFER STRATEGIES FOR
MAXIMIZING THEIR EDUCATIONAL VALUE. THE FOLLOWING SECTIONS WILL GUIDE READERS THROUGH THE KEY ASPECTS OF
ELECTRON ENERGY, LIGHT AS ELECTROMAGNETIC RADIATION, AND EFFECTIVE WORKSHEET UTILIZATION.

o [UNDERSTANDING ELECTRON ENERGY LEVELS

THE NATURE OF LIGHT AND |TS INTERACTION WITH ELECTRONS

o COMPONENTS OF AN ELECTRON ENERGY AND LIGHT X/ ORKSHEET

CoMMON PROBLEMS AND SOLUTIONS IN ELECTRON ENERGY AND LIGHT W/ ORKSHEETS

e EDUCATIONAL BENEFITS OF USING ELECTRON ENERGY AND LIGHT W/ ORKSHEETS

UNDERSTANDING ELECTRON ENERGY LEVELS

ELECTRON ENERGY LEVELS ARE FUNDAMENTAL TO ATOMIC PHYSICS AND CHEMISTRY, DESCRIBING THE SPECIFIC ENERGIES THAT
ELECTRONS CAN POSSESS WITHIN AN ATOM. THESE DISCRETE ENERGY STATES ARISE FROM THE QUANTUM MECHANICAL NATURE
OF ELECTRONS, WHICH ARE NOT ALLOWED TO HAVE ARBITRARY ENERGIES BUT MUST OCCUPY QUANTIZED LEVELS. THE CONCEPT
OF ENERGY LEVELS EXPLAINS WHY ELECTRONS DO NOT SPIRAL INTO THE NUCLEUS BUT INSTEAD REMAIN IN STABLE ORBITS OR
CLOUDS AT DEFINED DISTANCES. W/ ORKSHEETS FOCUSING ON ELECTRON ENERGY TYPICALLY INCLUDE DIAGRAMS OF ATOMIC
ORBITALS, ENERGY LEVEL TRANSITIONS, AND CALCULATIONS INVOLVING THE ENERGY DIFFERENCES BETWEEN LEVELS.

(UNDERST ANDING THESE PRINCIPLES IS CRUCIAL FOR INTERPRETING PHENOMENA SUCH AS ATOMIC SPECTRA, IONIZATION, AND
CHEMICAL BONDING.

QUANTIZATION OF ELECTRON ENERGY

ELECTRON ENERGY QUANTIZATION MEANS THAT ELECTRONS CAN ONLY EXIST AT SPECIFIC ENERGY LEVELS, NOT IN BET\WEEN. THIS
PRINCIPLE WAS FIRST INTRODUCED THROUGH THE BOHR MODEL OF THE ATOM, WHICH PROPOSED THAT ELECTRONS ORBIT THE
NUCLEUS IN FIXED PATHS WITH SET ENERGIES. MODERN QUANTUM MECHANICS REFINES THIS MODEL BUT MAINTAINS THE CORE IDEA
THAT ENERGY IS QUANTIZED. W/ ORKSHEETS OFTEN CONTAIN PROBLEMS WHERE STUDENTS CALCULATE THE ENERGY OF ELECTRONS
AT DIFFERENT LEVELS USING FORMULAS DERIVED FROM QUANTUM THEORY, REINFORCING THE CONCEPT OF DISCRETE ENERGY
STATES.

ELECTRON TRANSITIONS AND ENERGY CHANGES

W/HEN AN ELECTRON ABSORBS OR EMITS ENERGY, IT TRANSITIONS BETWEEN ENERGY LEVELS, EITHER MOVING TO A HIGHER LEVEL
BY ABSORBING ENERGY OR DROPPING TO A LOWER LEVEL BY RELEASING ENERGY. THE ENERGY DIFFERENCE BETWEEN THESE LEVELS
CORRESPONDS TO THE ENERGY OF THE PHOTON ABSORBED OR EMITTED. W/ ORKSHEETS ON ELECTRON TRANSITIONS HELP
STUDENTS UNDERSTAND EMISSION AND ABSORPTION SPECTRA AND THE RELATIONSHIP BETWEEN ELECTRON MOVEMENT AND LIGHT.



THE NATURE OF LIGHT AND ITS INTERACTION WITH ELECTRONS

LIGHT IS A FORM OF ELECTROMAGNETIC RADIATION THAT EXHIBITS BOTH WAVE-LIKE AND PARTICLE-LIKE PROPERTIES. ITS
INTERACTION WITH ELECTRONS IS FUNDAMENTAL TO UNDERSTANDING ATOMIC BEHAVIOR AND ENERGY TRANSFER PROCESSES. THE
DUAL NATURE OF LIGHT, DESCRIBED BY QUANTUM MECHANICS, IS CRITICAL FOR EXPLAINING PHENOMENA SUCH AS THE
PHOTOELECTRIC EFFECT, FLUORESCENCE, AND THE EMISSION SPECTRA OF ELEMENTS. ELECTRON ENERGY AND LIGHT WORKSHEETS
OFTEN FOCUS ON THE CALCULATION OF PHOTON ENERGY, WAVELENGTH, AND FREQUENCY, AS WELL AS THE INTERPRETATION OF
SPECTRAL LINES.

ELECTROMAGNETIC SPECTRUM AND PHOTON ENERGY

THE ELECTROMAGNETIC SPECTRUM ENCOMPASSES ALL WAVELENGTHS OF LIGHT, FROM GAMMA RAYS TO RADIO WAVES. PHOTON
ENERGY IS DIRECTLY RELATED TO FREQUENCY AND INVERSELY RELATED TO WAVELENGTH, DESCRIBED BY THE EQUATION E= HF,
WHERE E IS ENERGY, H IS PLANCK’s CONSTANT, AND F IS FREQUENCY. \W/ ORKSHEETS TYPICALLY INCLUDE EXERCISES TO
CALCULATE PHOTON ENERGIES AND RELATE THEM TO ELECTRON TRANSITIONS, REINFORCING THE CONNECTION BETWEEN LIGHT
PROPERTIES AND ATOMIC PROCESSES.

LIGHT ABSORPTION AND EMISSION

\W/HEN ELECTRONS ABSORB PHOTONS, THEY GAIN ENERGY AND JUMP TO HIGHER ENERGY LEVELS;, WHEN THEY EMIT PHOTONS, THEY
LOSE ENERGY AND FALL TO LOWER LEVELS. THIS PROCESS IS RESPONSIBLE FOR THE CHARACTERISTIC EMISSION AND ABSORPTION
SPECTRA OF ELEMENTS. W/ ORKSHEETS PROVIDE PRACTICAL PROBLEMS WHERE STUDENTS ANALYZE SPECTRA, CALCULATE

W AVELENGTHS OF EMITTED LIGHT, AND UNDERSTAND THE SIGNIFICANCE OF SPECTRAL LINES IN IDENTIFYING ELEMENTS.

COMPONENTS OF AN ELECTRON ENERGY AND LIGHT \W/ ORKSHEET

AN EFFECTIVE ELECTRON ENERGY AND LIGHT WORKSHEET INCLUDES A VARIETY OF COMPONENTS DESIGNED TO TEST AND
REINFORCE KEY CONCEPTS. THESE COMPONENTS RANGE FROM THEORETICAL QUESTIONS TO PRACTICAL CALCULATIONS AND
GRAPHICAL ANALYSIS. BY ENGAGING WITH THESE ELEMENTS, STUDENTS DEVELOP A DEEPER UNDERSTANDING OF THE SUBJECT
MATTER AND IMPROVE THEIR PROBLEM-SOLVING SKILLS.

THEORETICAL QUESTIONS

THEORETICAL QUESTIONS ASSESS COMPREHENSION OF FUNDAMENTAL PRINCIPLES SUCH AS THE QUANTIZATION OF ENERGY, THE
NATURE OF ELECTRONS AND PHOTONS, AND THE SIGNIFICANCE OF ATOMIC SPECTRA. THESE QUESTIONS ENCOURAGE CRITICAL
THINKING AND CONCEPTUAL CLARITY, OFTEN ASKING FOR EXPLANATIONS OF PHENOMENA OR DESCRIPTIONS OF KEY TERMS.

CALCULATION PROBLEMS

CALCULATION PROBLEMS ARE A CORE PART OF THE W ORKSHEET, REQUIRING STUDENTS TO APPLY FORMULAS TO COMPUTE
PHOTON ENERGY, WAVELENGTH, FREQUENCY , OR ELECTRON ENERGY DIFFERENCES. THESE TASKS SOLIDIFY UNDERSTANDING OF
MATHEMATICAL RELATIONSHIPS AND ENABLE PRACTICAL APPLICATION OF THEORETICAL KNOWLEDGE.

DIAGRAM ANALYSIS

DIAGRAMS SUCH AS ENERGY LEVEL CHARTS, EMISSION SPECTRA, AND ATOMIC MODELS ARE INCLUDED TO HELP VISUALIZE
CONCEPTS. STUDENTS MAY BE ASKED TO INTERPRET THESE VISUALS, IDENTIFY TRANSITIONS, AND EXPLAIN THE SIGNIFICANCE OF
DIFFERENT FEATURES, ENHANCING THEIR ABILITY TO ANALYZE SCIENTIFIC DATA.



SAMPLE LIST oF W ORKSHEET T ASkS

o CALCULATE THE ENERGY OF PHOTONS EMITTED DURING ELECTRON TRANSITIONS.
® |DENTIFY WAVELENGTHS CORRESPONDING TO SPECIFIC ELECTRON JUMPS.
® EXPLAIN THE SIGNIFICANCE OF SPECTRAL LINES FOR DIFFERENT ELEMENTS.

o DESCRIBE THE RELATIONSHIP BETWEEN FREQUENCY, WAVELENGTH, AND ENERGY.

INTERPRET ENERGY LEVEL DIAGRAMS AND PREDICT ELECTRON BEHAVIOR.

CoMMON PROBLEMS AND SOLUTIONS IN ELECTRON ENERGY AND LIGHT
\X/ ORKSHEETS

STUDENTS OFTEN ENCOUNTER SPECIFIC CHALLENGES WHEN WORKING WITH ELECTRON ENERGY AND LIGHT WORKSHEETS DUE TO
THE ABSTRACT NATURE OF QUANTUM CONCEPTS AND THE MATHEMATICAL COMPUTATIONS INVOLVED. RECOGNIZING COMMON
ISSUES AND THEIR SOLUTIONS IS IMPORTANT FOR EFFECTIVE LEARNING.

DiFFicuLTY WITH QUANTUM CONCEPTS

QUANTUM MECHANICS CAN BE COUNTERINTUITIVE, MAKING IT DIFFICULT FOR STUDENTS TO GRASP THE IDEA OF QUANTIZED
ENERGY LEVELS AND WAVE-PARTICLE DUALITY. PROVIDING CLEAR EXPLANATIONS AND VISUAL AIDS IN WORKSHEETS HELPS
BRIDGE THIS GAP. STEP-BY-STEP GUIDANCE ON ELECTRON TRANSITIONS AND PHOTON INTERACTIONS CAN CLARIFY THESE
CONCEPTS.

MATHEMATICAL CALCULATIONS

CALCULATIONS INVOLVING PLANCK’S CONSTANT, FREQUENCY, AND WAVELENGTH REQUIRE PRECISION AND UNDERSTANDING OF
UNITS. \W ORKSHEETS OFTEN INCLUDE FORMULA SHEETS AND EXAMPLE PROBLEMS TO SUPPORT STUDENTS. ENCOURAGING
PRACTICE WITH DIFFERENT PROBLEM TYPES IMPROVES CONFIDENCE AND ACCURACY.

INTERPRETING SPECTRA

ANALYZING EMISSION AND ABSORPTION SPECTRA CAN BE COMPLEX DUE TO THE NEED TO ASSOCIATE SPECTRAL LINES WITH
SPECIFIC ELECTRON TRANSITIONS. \W ORKSHEETS THAT PROGRESSIVELY INCREASE IN DIFFICULTY, STARTING WITH SIMPLER
SPECTRA, AID IN DEVELOPING THESE ANALYTICAL SKILLS.

EbucATIONAL BENEFITS OF USING ELECTRON ENERGY AND LIGHT
\X/ ORKSHEETS

ELECTRON ENERGY AND LIGHT WORKSHEETS OFFER NUMEROUS EDUCATIONAL ADVANTAGES FOR BOTH STUDENTS AND
EDUCATORS. THEY PROMOTE ACTIVE LEARNING, REINFORCE THEORETICAL KNOWLEDGE, AND PROVIDE OPPORTUNITIES FOR
PRACTICAL APPLICATION.



ENHANCEMENT OF CONCEPTUAL UNDERSTANDING

BY ENGAGING WITH QUESTIONS THAT COVER THEORY, CALCULATIONS, AND ANALYSIS, STUDENTS DEVELOP A WELL-ROUNDED
UNDERSTANDING OF ELECTRON ENERGY AND LIGHT INTERACTIONS. W/ ORKSHEETS ENCOURAGE CRITICAL THINKING AND HELP
SOLIDIFY ABSTRACT CONCEPTS THROUGH STRUCTURED PRACTICE.

DEVELOPMENT OF PROBLEM-SOLVING SKILLS

REGULAR USE OF THESE WORKSHEETS ENHANCES STUDENTS’ ABILITIES TO APPLY FORMULAS, INTERPRET DATA, AND SOLVE
COMPLEX PROBLEMS. THIS SKILL DEVELOPMENT IS ESSENTIAL FOR SUCCESS IN ADVANCED SCIENCE COURSES AND STANDARDIZED
ASSESSMENTS.

FAcCILITATION oF CLASSROOM AND REMOTE LEARNING

ELECTRON ENERGY AND LIGHT WORKSHEETS SERVE AS EFFECTIVE TOOLS FOR BOTH IN-PERSON AND REMOTE EDUCATION. THEY
PROVIDE A STRUCTURED FORMAT FOR LESSONS, HOMEWORK, AND ASSESSMENTS, SUPPORTING CONSISTENT LEARNING OUTCOMES
ACROSS VARIOUS TEACHING ENVIRONMENTS.

FREQUENTLY AskeD QUESTIONS

\W/HAT IS THE RELATIONSHIP BETWEEN ELECTRON ENERGY LEVELS AND THE EMISSION OF
LIGHT?

\W/HEN AN ELECTRON MOVES FROM A HIGHER ENERGY LEVEL TO A LOWER ENERGY LEVEL, IT RELEASES ENERGY IN THE FORM OF
LIGHT (PHOTONS). THE ENERGY OF THE EMITTED LIGHT CORRESPONDS TO THE DIFFERENCE BETWEEN THE TWO ENERGY LEVELS.

How CAN A WORKSHEET ON ELECTRON ENERGY AND LIGHT HELP STUDENTS UNDERSTAND
ATOMIC SPECTRA?P

SUCH A WORKSHEET TYPICALLY INCLUDES PROBLEMS AND DIAGRAMS THAT ILLUSTRATE HOW ELECTRONS ABSORB AND EMIT
ENERGY, HELPING STUDENTS VISUALIZE AND CALCULATE THE WAVELENGTHS OR FREQUENCIES OF LIGHT EMITTED BY ATOMS,
THEREBY DEEPENING THEIR UNDERSTANDING OF ATOMIC SPECTRA.

W/HY DO ELECTRONS IN ATOMS HAVE QUANTIZED ENERGY LEVELS?

ELECTRONS HAVE QUANTIZED ENERGY LEVELS BECAUSE THEY CAN ONLY EXIST IN SPECIFIC, DISCRETE ENERGY STATES AROUND
THE NUCLEUS, AS DESCRIBED BY QUANTUM MECHANICS. THIS QUANTIZATION LEADS TO THE DISTINCT SPECTRAL LINES OBSERVED
IN ATOMIC EMISSION AND ABSORPTION SPECTRA.

\WHAT FORMULA RELATES THE ENERGY OF LIGHT TO ITS FREQUENCY IN ELECTRON
TRANSITIONS?

THE ENERGY OF LIGHT (E) IS RELATED TO ITS FREQUENCY (F) BY THE EQUATION E = HF, WHERE H IS PLANCK'S CONSTANT. THIS
FORMULA EXPLAINS THE ENERGY CARRIED BY PHOTONS EMITTED OR ABSORBED DURING ELECTRON TRANSITIONS.

How DO WORKSHEETS TYPICALLY ILLUSTRATE THE CONCEPT OF ELECTRON EXCITATION
AND RELAXATION?

X/ ORKSHEETS OFTEN USE ENERGY LEVEL DIAGRAMS SHOWING ELECTRONS MOVING TO HIGHER ENERGY STATES (EXCITATION)



WHEN ABSORBING ENERGY, AND RETURNING TO LOWER LEVELS (RELAXATION) WHILE EMITTING LIGHT, ALLOWING STUDENTS TO
CALCULATE ENERGY DIFFERENCES AND CORRESPONDING W AVELENGTHS.

\W/HAT IS THE SIGNIFICANCE OF THE BALMER SERIES IN ELECTRON ENERGY AND LIGHT
\WORKSHEETS?

THE BALMER SERIES REPRESENTS THE SET OF ELECTRON TRANSITIONS IN A HYDROGEN ATOM THAT RESULT IN VISIBLE LIGHT
EMISSION. W/ ORKSHEETS USE IT TO HELP STUDENTS CALCULATE WAVELENGTHS AND UNDERSTAND HOW ELECTRON TRANSITIONS
PRODUCE SPECIFIC SPECTRAL LINES.

How CAN STUDENTS CALCULATE THE WAVELENGTH OF LIGHT EMITTED DURING AN
ELECTRON TRANSITION USING A WORKSHEET?

STUDENTS CAN USE THE ENERGY DIFFERENCE BETWEEN INITIAL AND FINAL ELECTRON LEVELS (AE), THEN APPLY THE FORMULA A =
HC/AE, WHERE H IS PLANCK'S CONSTANT AND C IS THE SPEED OF LIGHT, TO FIND THE WAVELENGTH (/\) OF THE EMITTED LIGHT.

ADDITIONAL RESOURCES

1. UNDERSTANDING ELECTRON ENERGY LEVELS: A COMPREHENSIVE GUIDE

THIS BOOK DELVES INTO THE FUNDAMENTAL CONCEPTS OF ELECTRON ENERGY LEVELS IN ATOMS, EXPLAINING HOW ELECTRONS
ABSORB AND EMIT ENERGY. |T COVERS KEY TOPICS SUCH AS QUANTIZED ENERGY STATES, ELECTRON TRANSITIONS, AND THEIR
IMPLICATIONS FOR ATOMIC SPECTRA. IDEAL FOR STUDENTS AND EDUCATORS, IT INCLUDES PRACTICAL WORKSHEETS AND
EXERCISES TO REINFORCE LEARNING.

2. THE PHYSICS oF LIGHT AND ELECTRON INTERACTIONS

FOCUSING ON THE RELATIONSHIP BETWEEN LIGHT AND ELECTRON BEHAVIOR, THIS BOOK EXPLORES PHENOMENA LIKE PHOTON
ABSORPTION, EMISSION, AND THE PHOTOELECTRIC EFFECT. |T BRIDGES THEORETICAL KNOWLEDGE WITH REAL-\WORLD
APPLICATIONS, MAKING COMPLEX IDEAS ACCESSIBLE THROUGH CLEAR EXPLANATIONS AND ILLUSTRATIVE WORKSHEETS.

3. ELECTRON ENERGY AND SPECTROSCOPY: PRINCIPLES AND PRACTICE

THIS TEXT PROVIDES A DETAILED OVERVIEW OF ELECTRON ENERGY CONCEPTS WITHIN THE CONTEXT OF SPECTROSCOPY. |T
EXPLAINS HOW LIGHT INTERACTS WITH ELECTRONS TO PRODUCE SPECTRAL LINES, OFFERING STEP-BY-STEP PROBLEM SETS AND
\WORKSHEETS DESIGNED TO DEEPEN UNDERSTANDING OF ELECTRON TRANSITIONS AND ENERGY QUANTIZATION.

4. QUANTUM MECHANICS AND ELECTRON ENERGY W ORKSHEETS

A RESOURCE TAILORED FOR LEARNERS TACKLING QUANTUM MECHANICS, THIS BOOK EMPHASIZES THE QUANTIZED NATURE OF
ELECTRON ENERGY AND ITS EFFECTS ON LIGHT EMISSION AND ABSORPTION. |T INCLUDES A VARIETY OF WORKSHEETS THAT
CHALLENGE STUDENTS TO APPLY THEORETICAL PRINCIPLES TO PRACTICAL SCENARIOS INVOLVING ELECTRON ENERGY CHANGES.

5. LIGHT, ENERGY, AND ELECTRON DYNAMICS

THIS TITLE EXPLORES THE DYNAMIC INTERPLAY BETWEEN LIGHT AND ELECTRON ENERGY, HIGHLIGHTING CONCEPTS LIKE ENERGY
CONSERVATION, PHOTON-ELECTRON INTERACTIONS, AND EMISSION SPECTRA. THROUGH ENGAGING EXPLANATIONS AND
ACCOMPANYING WORKSHEETS, READERS GAIN A SOLID FOUNDATION IN UNDERSTANDING HOW ELECTRONS RESPOND TO ENERGY
INPUT.

6. ELECTRON ENERGY TRANSITIONS AND ATOMIC SPECTRA WoORKBOOK

DESIGNED AS A WORKBOOK COMPANION, THIS BOOK GUIDES READERS THROUGH THE DET AILED PROCESSES OF ELECTRON ENERGY
TRANSITIONS THAT PRODUCE ATOMIC SPECTRA. | T OFFERS NUMEROUS PRACTICE PROBLEMS AND WORKSHEET ACTIVITIES TO
HELP STUDENTS MASTER THE INTERPRETATION OF SPECTRAL DATA AND THE UNDERLYING ELECTRON BEHAVIORS.

7. FUNDAMENTALS OF ELECTRON ENERGY AND LIGHT EMISSION

THIS INTRODUCTORY TEXT COVERS THE BASICS OF HOW ELECTRONS GAIN AND LOSE ENERGY, RESULTING IN THE EMISSION OF
LIGHT. |T EXPLAINS KEY PRINCIPLES SUCH AS ENERGY QUANTIZATION AND PHOTON EMISSION, SUPPORTED BY WORKSHEETS THAT
REINFORCE UNDERSTANDING THROUGH HANDS-ON EXERCISES.

8. PRACTICAL APPLICATIONS OF ELECTRON ENERGY IN LIGHT PHENOMENA



HIGHLIGHTING REAL-\WORLD APPLICATIONS, THIS BOOK CONNECTS THEORETICAL ELECTRON ENERGY CONCEPTS TO TECHNOLOGIES
LIKE LASERS, LEDS/ AND FLUORESCENT LIGHTING. |T INCLUDES WORKSHEETS THAT ENCOURAGE LEARNERS TO EXPLORE THESE
APPLICATIONS THROUGH PROBLEM-SOLVING AND EXPERIMENTAL DESIGN.

9. ELECTRON ENERGY, LIGHT, AND WAVE-PARTICLE DUALITY

THIS BOOK ADDRESSES THE DUAL NATURE OF LIGHT AND ELECTRONS, FOCUSING ON HOW ELECTRON ENERGY LEVELS RELATE TO
WAVE-PARTICLE CONCEPTS. |T PROVIDES CLEAR EXPLANATIONS AND WORKSHEETS THAT HELP STUDENTS NAVIGATE THE
COMPLEXITIES OF QUANTUM BEHAVIOR AND ITS IMPACT ON LIGHT EMISSION AND ABSORPTION.
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