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Density inside the Earth

Where

Fig: distribution of density within the Earth

Density at radius r
Gravitational acceleration at radius r

Seismic parameter

Order of the Effective parameter:

Average Earth’s density ~ 5.513 g/cm3.

INNER CORE:  ~12.9 g/cm3.

OUTER CORE: ~ 11.0 g/cm3.

LOWER MANTLE:  ~ 5.0 g/cm3.

UPPER MANTLE: ~ 3.9 g/cm3.

Adam’s-Williamson equation
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Gravity and pressure inside the Earth

FIG:  variations of gravity  (thick curve)
and pressure (thin curve)

Pressure rises continuously as depth increases .
The pressure gradient varies significantly at major seismic discontinuities.

Gravity Equation:

Pressure Equation:

Where;
Density at radius x

Universal gravitational constant

Gravitational acceleration at radius r

G=

Gravity increases from 9.8 m/s² at the surface and peaks at 10.8 m/s² near 
     the Core-Mantle Boundary (CMB).

After the CMB, gravity decreases almost linearly to zero as it approaches 
      the Earth's center.



Where,

   = P-Wave Velocity

β = S-Wave Velocity

K = Bulk Modulus

   = Shear Modulus

   = Density

VARIATION OF VELOCITY INSIDE EARTH

For liquid Outer core, shear modulus = 0 resulting S-wave
velocity = 0.

Fig:Variation of P and S wave velocity with depth



Olivine–Spinel Transition: Occurs at approximately 400 km depth.

Spinel–Perovskite Transition: Occurs around 670 km depth in the upper 

     mantle.

TEMPERATURE INSIDE EARTH

FIG:Variations of estimated temperature

 and melting point with depth inSIDE Earth

Temperature in the Solid inner core must be less than melting point
      and in the molten outer core must be greater above the melting point 

The Temperature rises significantly at the CMB.

At depths of 100 to 250 km, the temperature is close to where dry mantle rock
     melts, meaning the rock is almost or partially melted

The travel times of seismic body waves reveal critical phase
transitions at specific depths.

Where,
    T = Temperature
      = Gruneisen Parameter
         = Density



OTHER PARAMETERS INSIDE EARTH

(A) Specific Heat at Constant Pressure (B) Volume expansion coefficient (C) Gruneisen Parameter

Depth Depth
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