APPLICATION OF THE CARRIER SUPPRESSION
INTERFEROMETRY IN THE MAGO PROJECT.
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Principle of the detection

MAGO Project (Microwave Apparatus for Gravitational Waves
Observation) —

| ) ® MAGO cavity consists weak coupling of the two identical
] 1 ] /K_/’\ spherical cells. Coupling of the two cells causes a split in the
1 | ] Wo(Lo) resonance frequency. (Zero and pi mode)
1 ] ® Resonant behavior of the cavity is similar to coupled
pendulums.

s21(8)
S31(0B)

100 00 L
209978610° 209978110° 209979¢10° 20998x10° 2.0998x10° 2099831 2.09978¢10° 2.00978x10° 209979x10° 2,0998x10° 2.0998x10° 209981
Frequency (H) Frequency (Hz)

amplitude

Wo-Wew= Wsig Wo+Wen= Wsig

'$31pm.CSV using 13 skip 1 ——

S21pmCSV using 1:3skip 1 ——

Weu(IF) R ® Since working principle relies on heterodyne detection, MAGO
T T cavity acts like an RF mixer and band pass filter.
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® Pimode of the cavity filters out the lower harmonic and only
allows the passage of the higher harmonic. GW signal appears

Wor-Wen= Wsig [ o wo on pi mode frequency of the cavity.
o 7 Wsig

Wen(IF)

® Reception frequency can be tuned by changing the coupling
between the cells (Coupling changes the band gap between
modes) .
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MAGO cavity

Noise floor covarage of the zero mode
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Carrier Suppressing Interferometry (CSI)
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CSl setup for the MAGO (Under development)
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Carrier Suppressing Interferometry (CSI) is
a setup for measuring extremely low (-205
dBc/Hz) phase noise by suppression of the
carrier noise floor.

Working principle of the CSI relies on
destructive interference between
reference (carrier) signal and the reference
signal pass through device under test.
Because of the difference between the two
signals, resulting signal gives information
about devices phase noise characteristics.

CSI is a promising method for the
extraction of the GW signal in the MAGO
project. Due to extremely low amplitudes
of the GW signal.

CSI setup will be used for rejection of the
excited mode (zero mode) signal to
increase the detection sensitivity of the pi
mode signal.
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CSI for the Signal Extraction
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Mode rejection test setup (First 4K test of the cavity)

Digital self excited loop for the
resonance tracking
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*  Signal extraction setup consists of three main d
the pi mode, second stage is for suppression of -

residual noise and amplification of the GW signa =
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* Inthe first cold test of the cavity, MTCA based digital self excited loop used as resonance tracker.

* Bandwidth of the drive signal should be narrower than the bandwidth of the cavity for the noise
free suppression of the output signal of the MAGO cavity. And resonance tracker should not add

phase noise to the input signal.
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Thank You.

E-Mail: can.dokuyucu@desy.de
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