Notes on the function,
gsw_kappa_CT_exact(SA, CT, p),
which evaluates the isentropic compressibility from
Conservative Temperature

This function, gsw_kappa_CT_exact, finds the isentropic compressibility of seawater
from given values of Absolute Salinity, Conservative Temperature and pressure. The
isentropic compressibility is the compressibility of seawater, calculated for pressure
changes occuring in an adiabatic fashion and without change in Absolute Salinity. This
function first finds the in situ temperature t by calling the GSW function
gsw_t_from_CT(SA,CT,p), and then the isentropic compressibility
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is calculated directly from the partial derivatives of the Gibbs function of seawater
9(Sast, p) (IAPWS-08 and IAPWS-09).
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Below are copied sections 2.15 and 2.16 of the TEOS-10 Manual.

2.15 Isothermal compressibility

The thermodynamic quantities defined so far are all based on the Gibbs function itself and
its first derivatives. The remaining quantities discussed in this section all involve higher
order derivatives.

The isothermal and isohaline compressibility of seawater x' is defined by
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where the second derivative of g is taken with respect to pressure (in Pa) at constant S,
and t. The use of P in the pressure derivatives in Eqn. (2.15.1) serves to emphasize that
these derivatives must be taken with respect to pressure in Pa not in dbar. The
isothermal compressibility of seawater x' produced by both the SIA and GSW computer
software libraries (appendices M and N) has units of Pa™".

2.16 Isentropic and isohaline compressibility

When the entropy and Absolute Salinity are held constant while the pressure is changed,
the isentropic and isohaline compressibility x is obtained:
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The isentropic and isohaline compressibility x is sometimes called simply the isentropic
compressibility (or sometimes the “adiabatic compressibility”), on the unstated
understanding that there is also no transfer of salt during the isentropic or adiabatic
change in pressure. The isentropic and isohaline compressibility of seawater x produced
by both the SIA and GSW software libraries (appendices M and N) has units of Pal.



