ORGAN OF THE
SCIENTIFIC AND
TECHNICAL
SOCIETY OF RADIO
TECHNICS,
ELECTRONICS AND
COMMUNICATIONS
named after

A.S. POPOV

"MUC-PT"-2018 Coopuuk Ne67-6 http://eng.ikar.udm.ru/mis-rt.htm

RADIOTECHNICS

85

YEAR
OF RADIO

1980


http://eng.ikar.udm.ru/mis-rt.htm

INSTRUMENTS AND ELEMENTS
UDK 621.317.784 + 538.245
V. G. SHIRONOSOV

INCREASING SENSITIVITY OF PONDEROMOTOR WATTMETERS USING FERROMAGNETIC
RESONANCE

As shown in [1], microwave wattmeters based on the principle of ponderomotive action of electromagnetic waves
have a number of important advantages over other wattmeter systems. These advantages include the ability to create
absolute high-precision power meters.

In particular, for the construction of ponderomotive wattmeters, registration is used by the mechanical moment
of forces acting on the sample upon absorption of electromagnetic waves 1. The magnitude of the moment of forces is
determined by the formula

N =Plw, (1)
where P — absorbed power; w — vibration frequency.
The disadvantages of ponderomotive wattmeters include low sensitivity for low power levels. Increasing the

sensitivity of ponderomotive wattmeters can be achieved using ferromagnetic resonance.
Let's find an expression for the moment of forces [?

N=[[MxH]dV, (2)

acting on an isotropic single-shift spherical ferrite sample at resonance (here M — the magnetization vector, H —
magnetic field strength). From the Bloch equation B4

oM|0t = —y[M X H] — w,(M — M), (3)
where y — gyromagnetic ratio; w, — relaxation frequency; Mo — equilibrium static magnetization; H=(H; cos w; —
hid M,, Hy sinwy — M ,Hy — hid M,) — field inside the sample (in the magnetostatic approximation), we have
3 3 Y 3

Nle=znjw = =5 (My = Mo) 7, (4)

When obtaining (4), it was taken into account that at resonance (w ~ yH,) M,y ~coswy, sinw,l. Ucnonssys
pemenue ms M, B, finally we have

N = w,yH{ My V / [0} + y?HE + (0 — YHo)?].  (5)
Accordingly, the formula for measuring the amplitude of the high-frequency power will take the form
(H K %,a) = yHO):
Hy = [(No,)/ (Mo )]Y%. (6)
Let us estimate the minimum possible value of the recorded power using ferromagnetic resonance. From (6) for
w,/y = 1E, My =~ 100 Gs, V = 10 cm® u Nmin~ 10! din-cml® we get H;~10% E. For a wave of the Hyo type in the

waveguide, respectively, we have P ~10°W. The sensitivity of the best (conventional type) ponderomotive wattmeters
~10°W.
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