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UNDERSTANDING ELECTROMAGNETIC WAVES AND THEIR PROPERTIES IS FUNDAMENTAL IN PHYSICS AND ENGINEERING. ONE KEY
ASPECT OF THESE WAVES IS THEIR MAGNETIC FIELD COMPONENT, WHICH VARIES DEPENDING ON THE WAVE'S CHARACTERISTICS
AND THE POINT OF OBSERVATION. IN THIS ARTICLE, WE WILL EXPLORE THE SIGNIFICANCE OF THE MAGNETIC FIELD MAGNITUDE AT
A SPECIFIC POINT, FOCUSING ON A WAVE WHERE THE MAGNETIC FIELD AT POINT P MEASURES 2.12 MICROTESLAS (P?T). WE
WILL DELVE INTO THE NATURE OF ELECTROMAGNETIC WAVES, HOW TO INTERPRET MAGNETIC FIELD MEASUREMENTS, AND THE
IMPLICATIONS FOR VARIOUS APPLICATIONS.

INTRODUCTION TO ELECTROMAGNETIC W AVES

ELECTROMAGNETIC WAVES ARE OSCILLATIONS OF ELECTRIC AND MAGNETIC FIELDS THAT PROPAGATE THROUGH SPACE AT THE
SPEED OF LIGHT. THEY INCLUDE A WIDE SPECTRUM OF PHENOMENA—FROM RADIO WAVES USED IN COMMUNICATION TO GAMMA
RAYS USED IN MEDICAL IMAGING. |UNDERSTANDING THE STRUCTURE AND PROPERTIES OF THESE WAVES IS ESSENTIAL FOR BOTH

THEORETICAL PHYSICS AND PRACTICAL TECHNOLOGIES.

BAsic COMPONENTS OF ELECTROMAGNETIC W AVES

AN ELECTROMAGNETIC WAVE CONSISTS OF:
- ELecTrIC FiELD (E): THE OSCILLATING ELECTRIC COMPONENT.
- MAGNETIC FIELD (B): THE OSCILLATING MAGNETIC COMPONENT.

- PROPAGATION DIRECTION: THE DIRECTION IN WHICH THE WAVE TRAVELS, PERPENDICULAR TO BOTH E AnD B.

THESE COMPONENTS ARE RELATED BY THE RIGHT-HAND RULE AND ARE PERPENDICULAR TO EACH OTHER, FORMING A TRANSVERSE
W AVE.

¥/ AVE PARAMETERS INFLUENCING MAGNETIC FIELD

THE MAGNETIC FIELD AT ANY POINT IN AN ELECTROMAGNETIC WAVE DEPENDS ON:

- W AVE AMPLITUDE: HIGHER AMPLITUDE MEANS STRONGER FIELDS.

- FREQUENCY: AFFECTS THE ENERGY AND BEHAVIOR OF THE WA VE.

- \W AVE POLARIZATION: THE ORIENTATION OF THE ELECTRIC AND MAGNETIC FIELDS.

- OBSERVATION POINT: THE POSITION RELATIVE TO THE WAVE'S PROPAGATION AND PHASE.

UUNDERSTANDING THE MAGNETIC FIELD MAGNITUDE AT POINT P

THE PROBLEM STATES THAT THE MAGNETIC FIELD AT POINT P 1S 2.12 ?T. TO INTERPRET THIS, WE NEED TO UNDERSTAND WHAT
THIS MEASUREMENT SIGNIFIES IN THE CONTEXT OF ELECTROMAGNETIC WAVE BEHAVIOR.



MEASUREMENT UNITS AND SIGNIFICANCE

- MicroTESLA (P?T): A UNIT OF MAGNETIC FLUX DENSITY, WITH 12?T = 10-6 T.
- TYPICAL MAGNITUDES: FOR ELECTROMAGNETIC WAVES SUCH AS RADIO SIGNALS, MAGNETIC FIELDS CAN RANGE FROM
NANOTESLAS TO MICROTESLAS DEPENDING ON POWER AND DISTANCE.

A MAGNETIC FIELD OF 2.12 PPT SUGGESTS A RELATIVELY STRONG ELECTROMAGNETIC WAVE AT POINT P/ POSSIBLY INDICATIVE
OF A HIGH-POWER SOURCE OR CLOSE PROXIMITY.

ReLATIONSHIP BETWEEN MAGNETIC FIELD AND ELECTRIC FIELD

IN FREE SPACE, THE ELECTRIC AND MAGNETIC FIELDS OF AN ELECTROMAGNETIC WAVE ARE RELATED BY:

\[

E=c\TiMes B

\WHERE:
- E: ELECTRIC FIELD MAGNITUDE.
- B: MAGNETIC FIELD MAGNITUDE.

- C: SPEED OF LIGHT IN VACUUM (~3 x 108 m/s).

GIVEN THE MAGNETIC FIELD, WE CAN DETERMINE THE ELECTRIC FIELD COMPONENT AT POINT P.

CALCULATING THE ELECTRIC FIELD AT POINT P

KNOWING THE MAGNETIC FIELD MAGNITUDE ALLOWS US TO FIND THE ELECTRIC FIELD, WHICH IS CRUCIAL FOR UNDERSTANDING THE
WAVE'S ENERGY AND POTENTIAL EFFECTS.

ForMULA FORr ELECTRIC FIELD FROM MAGNETIC FIELD

\l

E=c\TiMes B

\]

SUBSTITUTING THE KNOWN V ALUES:

\[
E=(3\1iMes 1078\, \1ext{m/s}) \TiMes (2.12 \Times 107{-63 \, \TexT{T}) = 636\, \Text{V/M}
\]

THIS ELECTRIC FIELD STRENGTH PROVIDES INSIGHT INTO THE WAVE'S ENERGY FLUX.

IMPLICATIONS OF THE ELECTRIC FIELD MAGNITUDE

AN ELECTRIC FIELD OF APPROXIMATELY 636 \//M IS SIGNIFICANT AND CAN INFLUENCE ELECTRONIC DEVICES OR BIOLOGICAL
TISSUES DEPENDING ON EXPOSURE DURATION AND FREQUENCY.



DETERMINING THE W AVE’'S Power DENSITY

THE POWER DENSITY OF AN ELECTROMAGNETIC WAVE INDICATES HOW MUCH ENERGY PASSES THROUGH A UNIT AREA PER UNIT
TIME, TYPICALLY EXPRESSED IN WATTS PER SQUARE METER (\W/ /M2).

ForMULA FOR POWER DENSITY

\[

S = \rrAC{E \TiMes BY{\TExT{IMPEDANCE OF FREE SPACE}}

\]

ALTERNATIVELY, SINCE IN FREE SPACE:

\[
S = \rrac{ 1} 2} \TiMes \varersiLon_O c E*2 = \rrac{ 1H 2} \TiMes \rrAc{E"2}{\eTA_0}
\]

\WHERE!:

- \(\varepsiLon_0\): Vacuum PERMITTIVITY (~8.854 x 10-12 F/M).
- \(\eTa_0\): INTRINSIC IMPEDANCE OF FREE SPACE (~377 OHMS).

USING THE RELATION:

\[
S = \rrAc{E"2}{\eTa_0}
\]

WE FIND:

\[
S = \rrAc{(636)"2}{377} \aprrox 1074 \, \TexT{\W /mM}"2

\]

THIS HIGH POWER DENSITY INDICATES A STRONG WAVE, POTENTIALLY USED IN APPLICATIONS LIKE MICROWAVE TRANSMISSION
OR RADAR.

APPLICATIONS AND IMPLICATIONS OF MAGNETIC FIELD MEASUREMENTS

KNOWING THE MAGNETIC FIELD AT A POINT HELPS IN SEVERAL CONTEXTS:

- DESIGNING ANTENNAS: ENSURING THEY PRODUCE DESIRED FIELD STRENGTHS.

- SAFETY ASSESSMENTS: EVALUATING EXPOSURE LEVELS.

- COMMUNICATION SYSTEMS: UNDERSTANDING SIGNAL STRENGTH AND QUALITY.

- MEDICAL APPLICATIONS: USING ELECTROMAGNETIC WAVES FOR IMAGING AND THERAPY.

SAFETY GUIDELINES AND EXPOSURE LIMITS

THE INTERNATIONAL CoMMISSION ON Non-loNizING RabiaTion ProTecTION (ICNIRP) PROVIDES GUIDELINES FOR SAFE
EXPOSURE LEVELS. FOR EXAMPLE, THE REFERENCE LEVEL FOR MAGNETIC FIELDS IN THE FREQUENCY RANGE oF 0.1 MHz 1o 10
MHZ IS MUCH HIGHER THAN 2.12 ?PT, INDICATING THAT SUCH A WAVE MIGHT BE SAFE FOR TYPICAL EXPOSURE SCENARIOS BUT
\WARRANTS CAUTION IN HIGH-POWER APPLICATIONS.



SUMMARY AND KEY T AKEAWAYS

- THE MAGNETIC FIELD AT POINT P IS 2.12 P?T, INDICATING A RELATIVELY STRONG ELECTROMAGNETIC WAVE COMPONENT.
- THE CORRESPONDING ELECTRIC FIELD IS APPROXIMATELY 636 V/M, SIGNIFYING CONSIDERABLE ENERGY PRESENCE.

- POWER DENSITY AT THAT POINT IS ROUGHLY 1074 \W/ /M2, WHICH IS SIGNIFICANT FOR PRACTICAL APPLICATIONS.

- UNDERSTANDING THESE VALUES HELPS IN DESIGNING, OPTIMIZING, AND REGULATING ELECTROMAGNETIC SYSTEMS FOR SAFETY
AND EFFICIENCY.

FURTHER CONSIDERATIONS

- W AVE FREQUENCY: THE FREQUENCY INFLUENCES HOW THE WAVE INTERACTS WITH MATTER AND HOW FIELDS PROPAGATE.
- DISTANCE FROM THE SOURCE: FIELD STRENGTHS DIMINISH WITH DISTANCE, TYPICALLY FOLLOWING AN INVERSE-SQUARE LAW.
- APPLICATION-SPECIFIC PARAMETERS: DIFFERENT APPLICATIONS REQUIRE TAILORED ANALYSIS BASED ON FIELD MAGNITUDES.

CoNCLUSION

MEASURING AND UNDERSTANDING THE MAGNITUDE OF THE MAGNETIC FIELD AT A POINT IN AN ELECTROMAGNETIC WAVE PROVIDES
ESSENTIAL INSIGHTS INTO THE WAVE'S PROPERTIES, ENERGY CONTENT, AND POTENTIAL APPLICATIONS. A MAGNETIC FIELD OF
2.12 P?T AT POINT P SIGNIFIES A STRONG WAVE COMPONENT, WITH CORRESPONDING ELECTRIC FIELDS AND POWER DENSITIES
THAT CAN IMPACT TECHNOLOGY DESIGN, SAFETY PROTOCOLS, AND SCIENTIFIC RESEARCH. BY QUANTIFYING THESE PARAMETERS,
ENGINEERS AND SCIENTISTS CAN BETTER HARNESS ELECTROMAGNETIC WAVES FOR COMMUNICATION, MEDICAL, AND INDUSTRIAL
PURPOSES, ENSURING BOTH EFFECTIVENESS AND SAFETY.

KEY\WORDS: ELECTROMAGNETIC WAVE, MAGNETIC FIELD, MICROTESLA, ELECTRIC FIELD, POWER DENSITY, WAVE PROPAGATION,
SAFETY GUIDELINES, APPLICATIONS, FIELD MEASUREMENT

FREQUENTLY AskeD QUESTIONS

\WHAT DOES A MAGNETIC FIELD OF 2.12 MT AT POINT P INDICATE ABOUT THE
ELECTROMAGNETIC WAVE'S STRENGTH?

[T INDICATES THE MAGNITUDE OF THE MAGNETIC COMPONENT OF THE ELECTROMAGNETIC WAVE AT POINT P/ REFLECTING A
RELATIVELY WEAK MAGNETIC FIELD TYPICAL OF CERTAIN RADIO OR VISIBLE LIGHT WAVES.

How IS THE MAGNETIC FIELD MAGNITUDE RELATED TO THE ELECTRIC FIELD IN AN
ELECTROMAGNETIC WAVE?

IN AN ELECTROMAGNETIC WAVE, THE MAGNETIC FIELD MAGNITUDE (B) IS RELATED TO THE ELECTRIC FIELD (E) BY THE RELATION B
=E / C, WHERE C IS THE SPEED OF LIGHT, THEY ARE PERPENDICULAR AND PROPORTIONAL IN MAGNITUDE.

\WHAT ADDITIONAL INFORMATION IS NEEDED TO DETERMINE THE WAVE'S AMPLITUDE OR
ENERGY FROM THE MAGNETIC FIELD AT POINT P?

TO DETERMINE THE WAVE'S AMPLITUDE OR ENERGY, DETAILS SUCH AS THE WAVE'S FREQUENCY, THE ELECTRIC FIELD MAGNITUDE,
OR THE POWER DENSITY ARE REQUIRED.



How DOES THE MAGNETIC FIELD MAGNITUDE AT A POINT RELATE TO THE WAVE'S
INTENSITY?

THE MAGNITUDE OF THE MAGNETIC FIELD IS DIRECTLY RELATED TO THE WAVE'S INTENSITY, HIGHER MAGNETIC FIELD VALUES
TYPICALLY CORRESPOND TO HIGHER ENERGY FLUX IN THE WAVE.

IN WHAT TYPES OF ELECTROMAGNETIC WAVES MIGHT A MAGNETIC FIELD oF 2.12 MT BE
OBSERVED?

SUCH A MAGNETIC FIELD STRENGTH CAN BE OBSERVED IN LOW-POWER RADIO WAVES, MICROWAVE SIGNALS, OR OTHER
ELECTROMAGNETIC WAVES IN THE RADIO FREQUENCY RANGE.

How CAN THE MAGNETIC FIELD AT POINT P BE USED TO DETERMINE THE WAVE'S
PROPERTIES LIKE WAVELENGTH OR FREQUENCY?

BY COMBINING THE MAGNETIC FIELD MEASUREMENT WITH OTHER PARAMETERS SUCH AS WAVE SPEED OR ELECTRIC FIELD, ONE CAN
CALCULATE PROPERTIES LIKE WAVELENGTH AND FREQUENCY USING RELEVANT WAVE EQUATIONS.

\WHAT ARE THE PRACTICAL APPLICATIONS OF MEASURING MAGNETIC FIELDS IN
ELECTROMAGNETIC WAVES AT SPECIFIC POINTS?

MEASURING MAGNETIC FIELDS HELPS IN APPLICATIONS LIKE ANTENNA DESIGN, WIRELESS COMMUNICATION, ELECTROMAGNETIC
COMPATIBILITY TESTING, AND UNDERSTANDING WAVE PROPAGATION CHARACTERISTICS.

ADDITIONAL RESOURCES

A. THE MAGNITUDE OF THE MAGNETIC FIELD AT PoINT P For A CERTAIN ELECTROMAGNETIC WAVE IS 2.12 MT. WHAT

IN THE REALM OF ELECTROMAGNETISM, UNDERSTANDING THE PROPERTIES AND BEHAVIORS OF ELECTROMAGNETIC WAVES IS
FUNDAMENTAL TO ADVANCING TECHNOLOGY, COMMUNICATION SYSTEMS, AND SCIENTIFIC RESEARCH. RECENTLY, A SPECIFIC
MEASUREMENT HAS GARNERED ATTENTION: THE MAGNETIC FIELD AT A POINT P IN A CERTAIN ELECTROMAGNETIC WAVE HAS BEEN
RECORDED AS 2.12 MICROTESLAS (MT) THIS SEEMINGLY STRAIGHTFORWARD DATA POINT OPENS THE DOOR TO A DEEPER
EXPLORATION OF ELECTROMAGNETIC WAVE CHARACTERISTICS, THEIR INTERACTIONS WITH ENVIRONMENTS, AND THEIR PRACTICAL
IMPLICATIONS. BUT WHAT DOES THIS MEASUREMENT TRULY SIGNIFY? HOW DOES IT RELATE TO THE WAVE'S AMPLITUDE,
ENERGY, AND PROPAGATION? AND WHY IS UNDERSTANDING THE MAGNETIC FIELD AT A SPECIFIC POINT SO CRUCIAL? LET’S DELVE
INTO THESE QUESTIONS AND UNPACK THE SIGNIFICANCE OF THIS MEASUREMENT IN THE BROADER CONTEXT OF ELECTROMAGNETIC
PHENOMENA.

UNDERSTANDING ELECTROMAGNETIC W AVES: BAsIcs AND COMPONENTS

ELECTROMAGNETIC WAVES ARE OSCILLATIONS OF ELECTRIC AND MAGNETIC FIELDS PROPAGATING THROUGH SPACE, CARRYING
ENERGY ACROSS VAST DISTANCES WITHOUT THE NEED FOR A PHYSICAL MEDIUM. THESE WAVES ENCOMPASS A BROAD SPECTRUM,
FROM RADIO WAVES AND MICROWAVES TO VISIBLE LIGHT, X‘EAYS, AND GAMMA RAYS.

THE ELecTrRIC AND MAGNETIC FIELDS IN ELECTROMAGNETIC W AVES

AN ELECTROMAGNETIC WAVE CONSISTS OF TWO PERPENDICULAR FIELDS:

- ELECcTRIC FIELD (E) OSCILLATES IN A PARTICULAR PLANE, INDUCING FORCES ON CHARGED PARTICLES.
- MAGNETIC FIELD (B) OSCILLATES PERPENDICULAR TO THE ELECTRIC FIELD AND TO THE DIRECTION OF WAVE PROPAGATION.



THESE FIELDS ARE INTERCONNECTED THROUGH MAXWELL’S EQUATIONS, WHICH DESCRIBE HOW TIME-VARYING ELECTRIC FIELDS
GENERATE MAGNETIC FIELDS AND VICE VERSA.

\X/ AVE PROPAGATION AND THE RELATIONSHIP OF FIELDS

IN A TYPICAL PLANE ELECTROMAGNETIC WAVE TRAVELING IN FREE SPACE:

- THE ELECTRIC AND MAGNETIC FIELDS ARE PERPENDICULAR TO EACH OTHER.

- BOTH FIELDS ARE PERPENDICULAR TO THE DIRECTION OF WAVE PROPAGATION.

- THEY OSCILLATE SINUSOIDALLY, WITH AMPLITUDES LINKED THROUGH THE INTRINSIC IMPEDANCE OF FREE SPACE.
MATHEMATICALLY, THE ELECTRIC FIELD (E) AND MAGNETIC FIELD (B) ARE RELATED BY:

\[ B = \rrAc{E}c} \]

wHERE \( ¢ \) IS THE SPEED OF LIGHT IN vAcUUM (~3 X 1078 M/s).

THIS RELATION IMPLIES THAT FOR A GIVEN ELECTRIC FIELD AMPLITUDE, THE MAGNETIC FIELD AMPLITUDE CAN BE DIRECTLY
CALCULATED, AND VICE VERSA.

THE SIGNIFICANCE OF THE MAGNETIC FIELD MEASUREMENT: 2.12 MT AT
PoINT P

HAVING A SPECIFIC MAGNETIC FIELD MAGNITUDE AT A POINT ALLOWS SCIENTISTS AND ENGINEERS TO DEDUCE SEVERAL
IMPORTANT PROPERTIES OF THE ELECTROMAGNETIC WAVE, SUCH AS ITS AMPLITUDE, ENERGY DENSITY, AND POTENTIAL EFFECT
ON NEARBY MATERIALS OR DEVICES.

INTERPRETING THE MAGNITUDE: IS 2.12 MT A LARGE OrR SMALL FIELD?

ToO INTERPRET WHETHER 2.12 MT IS SIGNIFICANT, COMPARE IT TO TYPICAL MAGNETIC FIELD STRENGTHS:

- THE EARTH'S MAGNETIC FIELD AT SURFACE LEVEL: APPROXIMATELY 25 T0 65 MT.
- MAGNETIC FIELDS AROUND HOUSEHOLD APPLIANCES: GENERALLY LESS THAN 1 MT.
- MAGNETIC RESONANCE IMAGING (MRI) MACHINES: OFTEN OPERATE AT SEVERAL MILLITESLAS (MT), IE., THOUSANDS OF MT.

IN THIS CONTEXT, 2.12 MT IS COMPARABLE TO THE EARTH'S MAGNETIC FIELD, INDICATING A RELATIVELY WEAK BUT STILL
MEASURABLE ELECTROMAGNETIC WAVE IN FREE SPACE OR WITHIN A CONTROLLED ENVIRONMENT.

IMPLICATIONS FOR THE W AVE'S AMPLITUDE AND ENERGY

GIVEN THE MAGNETIC FIELD VALUE, ONE CAN ESTIMATE THE ELECTRIC FIELD AMPLITUDE:

\[

E=B\TiMes C

\]

\¥/HERE:

-\(B=2.12\1iMes 10"{-63 )T
-\(c=3\1iMes 108 \) M/s



CALCULATING:

\[
E=2.12\1iMes 10°{-63 \TiMes 3 \TiMes 1078 = 636 \TexT{ V/™m}

\]

THIS ELECTRIC FIELD AMPLITUDE OF APPROXIMATELY 636 VOLTS PER METER INDICATES A RELATIVELY STRONG WAVE, CAPABLE
OF INDUCING SIGNIFICANT EFFECTS IN CONDUCTIVE MATERIALS OR ANTENNAS.

NoTE: THE ACTUAL PERCEIVED STRENGTH DEPENDS ON THE CONTEXT—SUCH AS THE DISTANCE FROM THE SOURCE—SINCE
ELECTROMAGNETIC WAVE AMPLITUDES DIMINISH WITH DISTANCE UNLESS MAINTAINED BY A CONTINUOUS OR AMPLIFYING SOURCE.

ENERGY DENSITY AND POWER OF THE ELECTROMAGNETIC W AVE

THE ENERGY CARRIED BY AN ELECTROMAGNETIC WAVE IS QUANTIFIABLE VIA ITS ENERGY DENSITY AND POWER FLUX.

ELECTROMAGNETIC ENERGY DENSITY

The eNerGY DENSITY (\( U \)) OF THE WAVE COMBINES CONTRIBUTIONS FROM THE ELECTRIC AND MAGNETIC FIELDS:

\[

U = \rRAC{ 13}{2} \vareprsiLon_0 E"2 + \rrac{ 1H 2} \rrac{B"2}{\Mu_0}
\]

WHERE:

- \(\varepsiLon_0 \) = PERMITTIVITY OF FREe SPACE (~8.85 x 10"-12 F/m)
-\(\Mu_0 \) = PerMEABILITY OF FREE SPACE (~4n x 10™-7 H/m)

IN FREE SPACE, THE ELECTRIC AND MAGNETIC ENERGY DENSITIES ARE EQUAL, SIMPLIFYING CALCULATIONS!

\l

U = \varepsiLon_0 E"2

\]

SUBSTITUTING THE ELECTRIC FIELD:

\[
u=8.85\1iMes 10"{-123 \Times (636)"2 \approx 3.58 \TiMes 107°{-6} \TexT{J/M}"3

\]

THIS INDICATES THAT EACH CUBIC METER OF SPACE CONTAINS APPROXIMATELY 3.58 MICROJOULES OF ENERGY FROM THIS
\WAVE.

PoYNTING VECTOR AND POWER FLUX

THe PoynTING VECTOR (\( \MATHBF{S} \)) DESCRIBES THE POWER FLOW PER UNIT AREA:

\[
S=E\tmMesB/\mu_O
\]

USING THE KNOWN VALUES:



\[

S =636 \1ext{ V/M} \TiMes 2.12 \TiMes 107{-63 \TexT{ T} / (4\pi \TiMes 10"{-73) \apProx 1.07 \TexT{
W /mM3™2

\]

THIS INDICATES THAT THE WAVE PROPAGATES ENERGY THROUGH SPACE AT APPROXIMATELY 1.07 WATTS PER SQUARE METER,
A TYPICAL VALUE FOR CERTAIN RADIO FREQUENCY SIGNALS.

PRACTICAL APPLICATIONS AND RELEVANCE

(UNDERSTANDING THE MAGNETIC FIELD AT A GIVEN POINT ISN’T PURELY ACADEMIC—IT INFLUENCES VARIOUS PRACTICAL DOMAINS:

W IRELESS COMMUNICATION AND SIGNAL STRENGTH

THE MAGNETIC AND ELECTRIC FIELD STRENGTHS DIRECTLY IMPACT THE QUALITY AND REACH OF WIRELESS SIGNALS, FROM RADIO
BROADCASTING TO W I-FI NETWORKS. ENGINEERS DESIGN ANTENNAS AND TRANSMISSION SYSTEMS TO OPTIMIZE THESE
PARAMETERS, ENSURING RELIABLE COMMUNICATION.

ELecTROMAGNETIC CoMpATIBILITY (EMC)

DEVICES MUST OPERATE WITHOUT ELECTROMAGNETIC INTERFERENCE OR CAUSING DISRUPTION. KNOWING THE MAGNETIC FIELD
LEVELS HELPS IN DESIGNING SHIELDING AND FILTERING SYSTEMS TO MEET SAFETY AND PERFORMANCE STANDARDS.

MEDICAL AND SCIENTIFIC INSTRUMENTS

IN MR TECHNOLOGY, MAGNETIC FIELD STRENGTH IS CRUCIAL FOR IMAGE RESOLUTION AND SAFETY. PRECISE KNOWLEDGE OF
LOCAL MAGNETIC FIELDS ALLOWS FOR BETTER IMAGING AND DIAGNOSIS.

SAFETY STANDARDS AND EXPOSURE LIMITS

REGULATORY AGENCIES SET EXPOSURE LIMITS TO PREVENT ADVERSE HEALTH EFFECTS FROM ELECTROMAGNETIC FIELDS.
MEASUREMENTS LIKE 2.12 MT INFORM THESE STANDARDS, ENSURING PUBLIC SAFETY.

ConNcLuUsIoN: FRoM MEASUREMENT TO MEANING

THE RECORDED MAGNETIC FIELD OF 2.12 MT AT POINT P IN A SPECIFIC ELECTROMAGNETIC WAVE PROVIDES A WEALTH OF
INFORMATION ABOUT THE WAVE’S PROPERTIES. BY UNDERSTANDING THE RELATIONSHIP BETWEEN MAGNETIC AND ELECTRIC FIELDS,
ENERGY DENSITY, AND POWER FLUX, SCIENTISTS AND ENGINEERS CAN ASSESS THE WAVE’S STRENGTH, POTENTIAL APPLICATIONS,
AND SAFETY IMPLICATIONS.

THIS MEASUREMENT EXEMPLIFIES HOW FUNDAMENTAL PHYSICS PRINCIPLES TRANSLATE INTO REAL-\WORLD TECHNOLOGIES, FROM
COMMUNICATION SYSTEMS TO MEDICAL IMAGING. |T ALSO UNDERSCORES THE IMPORTANCE OF PRECISE MEASUREMENTS AND THEIR
INTERPRETATION, ENABLING US TO HARNESS ELECTROMAGNETIC PHENOMENA SAFELY AND EFFECTIVELY. AS TECHNOLOGY
ADVANCES AND OUR UNDERSTANDING DEEPENS, SUCH DATA POINTS CONTINUE TO SERVE AS CRITICAL BUILDING BLOCKS FOR
INNOVATION AND DISCOVERY IN THE ELECTROMAGNETIC DOMAIN.
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