TEST CHARGE PHYSICS

UNDERSTANDING THE TEST CHARGE IN PHYSICS

TEST CHARGE PHYSICS, A FUNDAMENTAL CONCEPT IN ELECTROMAGNETISM, SERVES AS A CRUCIAL TOOL FOR PROBING AND
UNDERSTANDING ELECTRIC FIELDS AND POTENTIALS. IMAGINE IT AS A TINY, ALMOST IMPERCEPTIBLE ENTITY THAT WE CAN PLACE
INTO A REGION OF SPACE TO SEE HOW IT BEHAVES. |TS PRIMARY ROLE IS TO HELP US MAP OUT THE INVISIBLE FORCES AT PLAY
WITHOUT SIGNIFICANTLY ALTERING THE VERY ENVIRONMENT WE ARE TRYING TO STUDY. THIS ARTICLE WILL DELVE DEEP INTO
THE NATURE OF THE TEST CHARGE, ITS INDISPENSABLE PROPERTIES, HOW IT'S USED IN DEFINING ELECTRIC FIELDS AND POTENTIAL,
AND THE KEY CONSIDERATIONS WHEN EMPLOYING THIS VITAL CONCEPT IN PHYSICAL SCENARIOS. WE WILL EXPLORE ITS IDEAL
CHARACTERISTICS, THE LIMITATIONS OF REAL-WORLD TEST CHARGES, AND ITS SIGNIFICANCE IN VARIOUS PHYSICS EXPERIMENTS
AND THEORETICAL FRAMEWORKS, PROVIDING A COMPREHENSIVE OVERVIEW FOR STUDENTS AND ENTHUSIASTS ALIKE.
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WHAT IS A TesT CHARGE IN PHYSICS?

IN THE REALM OF ELECTROMAGNETISM, A TEST CHARGE IS A HYPOTHETICAL POINT CHARGE THAT POSSESSES SPECIFIC
CHARACTERISTICS MAKING IT AN INVALUABLE TOOL FOR EXPLORING ELECTRIC PHENOMENA. ESSENTIALLY, IT'S A CHARGE SO
SMALL AND WITH SUCH NEGLIGIBLE INFLUENCE THAT WHEN INTRODUCED INTO AN ELECTRIC FIELD, IT EXPERIENCES A FORCE BUT
DOESN'T MEANINGFULLY ALTER THE DISTRIBUTION OF THE ORIGINAL ELECTRIC FIELD ITSELF. THINK OF IT LIKE A TINY
THERMOMETER MEASURING TEMPERATURE WITHOUT CHANGING THE ROOM’S TEMPERATURE. |TS SOLE PURPOSE IS TO REVEAL THE
STRENGTH AND DIRECTION OF THE ELECTRIC FIELD AT A PARTICULAR POINT IN SPACE. WITHOUT THIS CONCEPT, ACCURATELY
MAPPING ELECTRIC FIELDS WOULD BE SIGNIFICANTLY MORE COMPLEX, REQUIRING US TO ACCOUNT FOR THE CHARGE-INDUCED
DISTORTIONS THAT A LARGER PROBE WOULD INEVITABLY CREATE.

THE VERY IDEA OF A TEST CHARGE ALLOWS PHYSICISTS TO ISOLATE AND QUANTIFY THE EFFECTS OF OTHER CHARGES. IT's THE
STANDARD BY WHICH WE MEASURE THE INTENSITY OF ELECTRIC INFLUENCE. BY MOVING A TEST CHARGE THROUGH DIFFERENT
LOCATIONS, WE CAN DEDUCE THE ELECTRIC FIELD'S VECTOR NATURE — ITS MAGNITUDE AND DIRECTION — AT EACH POINT. THIS
FOUNDATIONAL PRINCIPLE UNDERPINS MUCH OF OUR UNDERSTANDING OF STATIC ELECTRICITY, ELECTROSTATICS, AND THE
BEHAVIOR OF CHARGED PARTICLES IN VARIOUS PHYSICAL SYSTEMS. |T’S THE SILENT OBSERVER THAT HELPS US PAINT A PICTURE
OF THE INVISIBLE FORCES SURROUNDING US.

IoEAL CHARACTERISTICS OF A TEST CHARGE

FOR A CHARGE TO FUNCTION EFFECTIVELY AS A 'TEST CHARGE' IN PHYSICS, IT MUST POSSESS CERTAIN IDEAL CHARACTERISTICS.
THE MOST CRUCIAL OF THESE IS ITS INFINITESIMAL MAGNITUDE. |DEALLY, A TEST CHARGE HAS A CHARGE VALUE THAT
APPROACHES ZERO, OFTEN DENOTED AS $Q_O \TO 0$. THIS IS PARAMOUNT BECAUSE A CHARGE WITH A SIGNIFICANT
MAGNITUDE WOULD CREATE ITS OWN SUBSTANTIAL ELECTRIC FIELD, THEREBY PERTURBING THE VERY FIELD IT IS INTENDED TO
MEASURE. |F THE PROBE CHARGE INFLUENCES THE SOURCE CHARGES, THEN THE FIELD MEASURED IS NOT THE ORIGINAL FIELD WE ARE



INTERESTED IN; IT BECOMES A MODIFIED FIELD. HENCE, THE 'TEST’ NATURE IMPLIES IT IS A PASSIVE OBSERVER.

ANOTHER CRITICAL CHARACTERISTIC IS THAT THE TEST CHARGE MUST BE A POINT CHARGE. THIS MEANS ITS PHYSICAL SIZE IS
NEGLIGIBLE COMPARED TO THE DISTANCES INVOLVED IN THE PROBLEM. A POINT CHARGE SIMPLIFIES CALCULATIONS IMMENSELY, AS
ITS CHARGE IS CONSIDERED TO BE CONCENTRATED AT A SINGLE GEOMETRIC POINT. THIS ALLOWS US To USeE CouLoMB’s LAw
INITS SIMPLEST FORM, WHERE THE FORCE BETWEEN TWO CHARGES DEPENDS ONLY ON THE DISTANCE BETWEEN THEIR CENTERS. IN
REALITY, NO CHARGE IS TRULY A POINT, BUT FOR MANY PRACTICAL APPLICATIONS, A SMALL CHARGED PARTICLE CAN BE
TREATED AS SUCH.

FURTHERMORE/ AN IDEAL TEST CHARGE SHOULD HAVE NO MOMENTUM AND NO SELF-ENERGY THAT COULD INFLUENCE ITS MOTION
OR THE SURROUNDING FIELDS. THIS ENSURES THAT ANY FORCE IT EXPERIENCES IS SOLELY DUE TO THE EXTERNAL ELECTRIC FIELD.
[T SHOULD ALSO BE UNCHARGED BY ANY OTHER MEANS OR INTERACTIONS BEYOND THE ELECTROSTATIC FORCES FROM THE
SOURCE CHARGES IT IS INVESTIGATING. THESE IDEAL PROPERTIES, WHILE NOT PERFECTLY ACHIEVABLE IN PRACTICE, PROVIDE A
THEORETICAL FOUNDATION FOR UNDERSTANDING ELECTRIC FIELDS AND POTENTIALS.

THE RoLE oF A TesT CHARGE IN DEFINING ELECTRIC FIELDS

THE ELECTRIC FIELD, A FUNDAMENTAL CONCEPT IN PHYSICS, IS DEFINED BY THE FORCE IT EXERTS ON A CHARGED OBJECT PER UNIT
CHARGE. THIS IS PRECISELY WHERE THE TEST CHARGE PLAYS ITS INDISPENSABLE ROLE. THE ELECTRIC FIELD VECTOR, DENOTED BY
$\MATHBF{E}$, AT A POINT IN SPACE IS DEFINED AS THE RATIO OF THE ELECTROSTATIC FORCE $\MATHBF{F}$ EXPERIENCED BY
A SMALL POSITIVE TEST CHARGE $Q (0% PLACED AT THAT POINT TO THE MAGNITUDE OF THE TEST CHARGE ITSELF.
MATHEMATICALLY, THIS RELATIONSHIP IS EXPRESSED AS:

$\MaTHRF{E} = \rrAc{\MATHBF{F}}{Q 0}%

By USING A TEST CHARGE, WE CAN EFFECTIVELY MAP OUT THE ELECTRIC FIELD SURROUNDING ANY CONFIGURATION OF SOURCE
CHARGES. IMAGINE PLACING A SMALL, POSITIVE TEST CHARGE AT VARIOUS POINTS AROUND A POSITIVE SOURCE CHARGE. AT
EACH POINT, WE WOULD OBSERVE A REPULSIVE FORCE PUSHING THE TEST CHARGE AWAY. IF WE MOVED THE TEST CHARGE
CLOSER TO THE SOURCE CHARGE, THE FORCE WOULD INCREASE, IF WE MOVED IT FARTHER AWAY, THE FORCE WOULD DECREASE.
BY CAREFULLY MEASURING THESE FORCES AT MANY LOCATIONS AND DIVIDING BY THE TEST CHARGE'S MAGNITUDE, WE CAN
CONSTRUCT A DETAILED PICTURE OF THE ELECTRIC FIELD LINES, INDICATING BOTH THE DIRECTION AND STRENGTH OF THE ELECTRIC
INFLUENCE AT EVERY POINT IN SPACE.

THE SIGN OF THE TEST CHARGE IS ALSO IMPORTANT. CONVENTIONALLY/ A POSITIVE TEST CHARGE IS USED. IF A POSITIVE TEST
CHARGE IS REPELLED BY A SOURCE CHARGE, THE ELECTRIC FIELD POINTS AWAY FROM THE SOURCE. IFI1T IS ATTRACTED, THE
ELECTRIC FIELD POINTS TOWARDS THE SOURCE. THIS CONVENTION SIMPLIFIES THE INTERPRETATION OF ELECTRIC FIELD DIAGRAMS
AND CALCULATIONS. THE USE OF AN INFINITESIMALLY SMALL TEST CHARGE ENSURES THAT THE FIELD WE ARE MEASURING IS
TRULY THE FIELD PRODUCED BY THE SOURCE CHARGES, WITHOUT SIGNIFICANT MODIFICATION DUE TO THE PRESENCE OF THE TEST
CHARGE ITSELF.

TesT CHARGE AND ELECTRIC POTENTIAL

JUST AS A TEST CHARGE IS CRUCIAL FOR DEFINING THE ELECTRIC FIELD, IT ALSO PLAYS A VITAL ROLE IN UNDERSTANDING
ELECTRIC POTENTIAL. ELECTRIC POTENTIAL, OFTEN DENOTED BY $\/$, IS A SCALAR QUANTITY THAT REPRESENTS THE AMOUNT
OF ELECTRIC POTENTIAL ENERGY PER UNIT CHARGE AT A SPECIFIC POINT IN AN ELECTRIC FIELD. IT'S ESSENTIALLY THE 'ELECTRICAL
PRESSURE’ THAT CAN CAUSE CHARGES TO MOVE.

THE RELATIONSHIP BETWEEN ELECTRIC POTENTIAL AND A TEST CHARGE IS DEFINED IN TERMS OF THE WORK DONE BY THE ELECTRIC
FIELD IN MOVING THE TEST CHARGE. SPECIFICALLY, THE CHANGE IN ELECTRIC POTENTIAL ENERGY $(\DELTA U)$ OF A TEST
CHARGE $Q_0% WHEN IT MOVES FROM A POINT A TO A POINT B IN AN ELECTRIC FIELD IS GIVEN BY THE NEGATIVE OF THE WORK
DONE BY THE ELECTRIC FIELD ($\W _{AB}$) ON THE CHARGE:



$\DeLtaU=U B-U A =-W_{AB}$

THE DIFFERENCE IN ELECTRIC POTENTIAL BETWEEN TWO POINTS A AND B, DENOTED AS $\DELTA V = V_B - V_A$, IS THEN
DEFINED AS THE CHANGE IN POTENTIAL ENERGY PER UNIT TEST CHARGE:

$\DeLtA V = \rrac{\DeLta U q 0} = \rrac{-W_{AB}}{q 0}

THIS MEANS THAT IF WE MOVE A POSITIVE TEST CHARGE AGAINST THE DIRECTION OF THE ELECTRIC FIELD, WORK MUST BE DONE,
AND THE ELECTRIC POTENTIAL AT THE FINAL POSITION WILL BE HIGHER THAN AT THE INITIAL POSITION. CONVERSELY, IF THE
ELECTRIC FIELD DOES WORK ON THE TEST CHARGE <MEANING IT MOVES IN THE DIRECTION OF THE FIELD), THE POTENTIAL ENERGY
DECREASES, AND THE ELECTRIC POTENTIAL AT THE FINAL POSITION WILL BE LOWER. By USING A TEST CHARGE, WE CAN
QUANTIFY HOW MUCH ENERGY IS REQUIRED TO MOVE A UNIT OF CHARGE BETWEEN DIFFERENT POINTS, THEREBY MAPPING OUT THE
ELECTRIC POTENTIAL LANDSCAPE OF A CHARGE DISTRIBUTION.

PrRACTICAL CONSIDERATIONS FOR USING A TeEST CHARGE

W/HILE THE CONCEPT OF AN IDEAL TEST CHARGE WITH ZERO MAGNITUDE IS A POWERFUL THEORETICAL TOOL, IN PRACTICAL
SCENARIOS, WE MUST USE A REAL CHARGE, WHICH WILL INEVITABLY HAVE A NON-ZERO MAGNITUDE AND FINITE SIZE. THEREFORE,
\WHEN PERFORMING EXPERIMENTS OR MAKING MEASUREMENTS, IT IS CRUCIAL TO SELECT A PROBE CHARGE THAT IS SUFFICIENTLY
SMALL COMPARED TO THE SOURCE CHARGES AND THE DISTANCES INVOLVED. THE GOAL IS TO MINIMIZE THE PERTURBATION THE
TEST CHARGE CAUSES TO THE ELECTRIC FIELD WE ARE TRYING TO MEASURE.

ONE KEY PRACTICAL CONSIDERATION IS THE CHARGE DENSITY OF THE TEST CHARGE. |F THE TEST CHARGE IS TOO LARGE OR TOO
CLOSE TO THE SOURCE CHARGES, ITS OWN ELECTRIC FIELD MIGHT DISTORT THE SOURCE CHARGE DISTRIBUTION, LEADING TO
INACCURATE READINGS. THIS IS ANALOGOUS TO TRYING TO MEASURE THE TEMPERATURE OF A SMALL OBJECT WITH A LARGE,
HOT PROBE — THE PROBE ITSELF WOULD SIGNIFICANTLY ALTER THE OBJECT/S TEMPERATURE.

ANOTHER PRACTICAL ASPECT IS THE MATERIAL AND PHYSICAL PROPERTIES OF THE TEST CHARGE. FOR INSTANCE, IF THE TEST
CHARGE IS CONDUCTIVE, ITS CHARGE MIGHT REDISTRIBUTE IN A WAY THAT AFFECTS THE ELECTRIC FIELD. IFIT'S PLACED IN A
MEDIUM WITH DIELECTRIC PROPERTIES, THE MEDIUM ITSELF CAN BECOME POLARIZED BY THE TEST CHARGE, FURTHER COMPLICATING
THE MEASUREMENT. CAREFUL EXPERIMENT AL DESIGN IS NECESSARY TO ACCOUNT FOR THESE REAL-WORLD EFFECTS. OFTEN, A
HIGHLY INSULATING SPHERE OR A MICROSCOPIC CHARGED PARTICLE IS USED AS A PRACTICAL APPROXIMATION OF A TEST
CHARGE. THE PRECISE EXPERIMENTAL SETUP AND THE NATURE OF THE SOURCE CHARGES WILL DICTATE HOW CLOSELY A REAL-

W ORLD PROBE CAN APPROXIMATE AN IDEAL TEST CHARGE.

LIMITATIONS AND REAL-\W ORLD APPLICATIONS

THE PRIMARY LIMITATION OF USING A TEST CHARGE, EVEN IN THEORETICAL MODELS, IS THAT ACHIEVING A TRULY INFINITESIMAL
CHARGE IS IMPOSSIBLE. ANY PHYSICAL CHARGE WILL HAVE SOME MAGNITUDE AND WILL, THEREFORE, EXERT SOME INFLUENCE ON
THE SURROUNDING ELECTRIC FIELD. THIS MEANS THAT MEASUREMENTS ARE ALWAYS APPROXIMATIONS. IN SITUATIONS WITH
VERY STRONG ELECTRIC FIELDS OR VERY CLOSE PROXIMITY TO SOURCE CHARGES, THE ERROR INTRODUCED BY THE TEST
CHARGE'S OWN FIELD CAN BECOME SIGNIFICANT, REQUIRING MORE COMPLEX ANALYTICAL METHODS OR NUMERICAL SIMULATIONS.

DESPITE THESE LIMITATIONS, THE TEST CHARGE CONCEPT IS FUNDAMENTAL TO MANY REAL-WORLD APPLICATIONS AND
THEORETICAL FRAMEWORKS. IN THE DESIGN OF PARTICLE ACCELERATORS, UNDERSTANDING HOW CHARGED PARTICLES (ACTING AS
PROBE CHARGES) ARE INFLUENCED BY ELECTRIC AND MAGNETIC FIELDS IS CRUCIAL FOR STEERING AND ACCELERATING THEM TO HIGH
ENERGIES. IN ELECTROSTATICS, THE CONCEPT IS USED TO CALCULATE ELECTRIC FIELDS AROUND COMPLEX SHAPES, AIDING IN THE
DESIGN OF CAPACITORS AND ELECTROSTATIC SENSORS.

FURTHERMORE, IN CONDENSED MATTER PHYSICS, THE INTERACTION OF CHARGE CARRIERS WITHIN MATERIALS CAN BE UNDERSTOOD
BY CONSIDERING A PROBE CHARGE MOVING THROUGH A LATTICE OF IONS AND OTHER ELECTRONS. EVEN IN THE STUDY OF



PLANETARY ATMOSPHERES OR PLASMA PHYSICS, THE BEHAVIOR OF CHARGED PARTICLES UNDER ELECTROMAGNETIC FORCES CAN
BE ANALYZED USING PRINCIPLES DERIVED FROM THE TEST CHARGE CONCEPT. |T’S THE BEDROCK UPON WHICH MUCH OF OUR
UNDERSTANDING OF ELECTROMAGNETISM IS BUILT, ENABLING US TO PREDICT AND CONTROL ELECTRICAL PHENOMENA.

BeYonD THE BAsics: RELATED CONCEPTS

THE CONCEPT OF THE TEST CHARGE IS DEEPLY INTERTWINED WITH OTHER FUNDAMENTAL IDEAS IN ELECTROMAGNETISM,
BROADENING OUR UNDERSTANDING OF ELECTRICAL PHENOMENA. ONE SUCH CLOSELY RELATED CONCEPT IS THE ELECTRIC DIPOLE.
W/HILE A TEST CHARGE IS A SINGLE POINT CHARGE, AN ELECTRIC DIPOLE CONSISTS OF TWO EQUAL AND OPPOSITE CHARGES
SEPARATED BY A SMALL DISTANCE. THE BEHAVIOR OF A TEST CHARGE IN THE FIELD OF A DIPOLE, OR VICE VERSA, REVEALS
INTRICATE PATTERNS OF FORCE AND POTENTIAL, CRUCIAL FOR UNDERSTANDING MOLECULAR INTERACTIONS AND
ELECTROMAGNETIC WAVES.

ANOTHER VITAL RELATED CONCEPT IS THE ELECTRIC FLUX. ELECTRIC FLUX IS A MEASURE OF THE TOTAL ELECTRIC FIELD PASSING
THROUGH A GIVEN AREA. GAUSS'S LA\X/I A CORNERSTONE OF ELECTROSTATICS, RELATES THE ELECTRIC FLUX THROUGH A
CLOSED SURFACE TO THE TOTAL CHARGE ENCLOSED WITHIN THAT SURFACE. WHILE GAUSS'S LAW CAN BE DERIVED AND
UNDERSTOOD WITHOUT EXPLICITLY USING A TEST CHARGE FOR EVERY CALCULATION, THE UNDERLYING PRINCIPLE OF MAPPING
ELECTRIC FIELDS RELIES ON THE SAME FOUNDATIONAL IDEA OF HOW CHARGES INTERACT AND INFLUENCE SPACE, A CONCEPT
DIRECTLY PROBED BY A TEST CHARGE.

FINALLY, THE CONCEPT OF CHARGE DENSITY, WHETHER LINEAR, SURFACE, OR VOLUME CHARGE DENSITY, DESCRIBES HOW CHARGE
IS DISTRIBUTED. UNDERSTANDING THE ELECTRIC FIELD AND POTENTIAL CREATED BY THESE CONTINUOUS DISTRIBUTIONS OFTEN
INVOLVES INTEGRATING THE CONTRIBUTIONS FROM INFINITESIMAL CHARGE ELEMENTS, WHICH CAN BE THOUGHT OF AS
INFINITESIMALLY SMALL TEST CHARGES. THUS, THE TEST CHARGE SERVES AS THE ELEMENTAL BUILDING BLOCK FOR
UNDERSTANDING MORE COMPLEX CHARGE CONFIGURATIONS AND THEIR ASSOCIATED FIELDS AND POTENTIALS.

FAQ: TesTt CHARGE PHYSICS

Q: WHAT IS THE PRIMARY PURPOSE OF USING A TEST CHARGE IN PHYSICS EXPERIMENTS?

A: THE PRIMARY PURPOSE OF USING A TEST CHARGE IN PHYSICS IS TO MEASURE THE STRENGTH AND DIRECTION OF AN ELECTRIC
FIELD AT A SPECIFIC POINT WITHOUT SIGNIFICANTLY ALTERING THE FIELD ITSELF. [T ACTS AS A PASSIVE PROBE TO REVEAL THE
PROPERTIES OF THE SOURCE CHARGES.

Q: WHY MUST A TEST CHARGE IDEALLY HAVE AN INFINITESIMAL MAGNITUDE?

A: A TEST CHARGE MUST IDEALLY HAVE AN INFINITESIMAL MAGNITUDE SO THAT ITS OWN ELECTRIC FIELD IS NEGLIGIBLE AND DOES
NOT PERTURB THE ELECTRIC FIELD PRODUCED BY THE SOURCE CHARGES THAT IT IS INTENDED TO MEASURE. THIS ENSURES AN
ACCURATE ASSESSMENT OF THE ORIGINAL FIELD.

Q: CAN A REAL-WORLD CHARGE BE A PERFECT TEST CHARGE?

A: NO, A REAL-WORLD CHARGE CANNOT BE A PERFECT TEST CHARGE BECAUSE ALL PHYSICAL CHARGES HAVE A FINITE, NON-ZERO
MAGNITUDE AND SIZE. HO\X/EVER/ A SUFFICIENTLY SMALL CHARGE CAN ACT AS A GOOD APPROXIMATION IN MANY EXPERIMENTAL
CONTEXTS.



Q: WHAT IS THE MATHEMATICAL DEFINITION OF THE ELECTRIC FIELD IN TERMS OF A TEST
CHARGE?

A: THE eLeCTRIC FIELD ($\MATHBF{E}$) AT A POINT IS DEFINED AS THE FORCE ($\MATHBF{F}$) EXPERIENCED BY A POSITIVE
TEST CHARGE ($Q_0%) PLACED AT THAT POINT, DIVIDED BY THE MAGNITUDE OF THE TEST CHARGE: $\MATHBF{E} =
\rrac{\MATHBF{F}}{q_0}$.

Q: How IS A TEST CHARGE RELATED TO ELECTRIC POTENTIAL?

A: A TEST CHARGE IS USED TO DEFINE ELECTRIC POTENTIAL. THE CHANGE IN ELECTRIC POTENTIAL BETWEEN TWO POINTS IS THE
W ORK DONE PER UNIT TEST CHARGE TO MOVE IT BETWEEN THOSE POINTS AGAINST THE ELECTRIC FIELD.

Q: WHAT HAPPENS IF THE TEST CHARGE USED IS TOO LARGE?

A: |F THE TEST CHARGE USED IS TOO LARGE, ITS OWN ELECTRIC FIELD WILL DISTORT THE ELECTRIC FIELD OF THE SOURCE
CHARGES, LEADING TO INACCURATE MEASUREMENTS OF THE FIELD'S STRENGTH AND DIRECTION.

Q: IS THE TEST CHARGE ALWAYS POSITIVE?

A: CONVENTIONALLY, A POSITIVE TEST CHARGE IS USED TO DEFINE ELECTRIC FIELDS. HO\X/EVER, THE CONCEPT CAN BE APPLIED
TO A NEGATIVE TEST CHARGE, THE FORCE AND FIELD DIRECTIONS WOULD SIMPLY BE REVERSED, BUT THE UNDERLYING PRINCIPLES
REMAIN THE SAME.

Q: How DOES THE CONCEPT OF A TEST CHARGE RELATE To CouLoms’s LAW?

A: CouLoMB’s LAW DESCRIBES THE FORCE BETWEEN TWO POINT CHARGES. THE TEST CHARGE IS ONE OF THESE POINT CHARGES,
USED TO PROBE THE FORCE EXERTED BY ANOTHER (SOURCE) CHARGE. THE DEFINITION OF THE ELECTRIC FIELD DIRECTLY USES THE
FORCE CALCULATED BY COULOMB’S LAW INVOLVING A TEST CHARGE.
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