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Motivation'

1. Isthere atemporal variation in FCN period?
Q1: Initial resultsof detectingthe temporalvariation
SG/VLB(Cuiet al., 2014):
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Furtherguestions
w Thedifferencein the variationdeterminedwith SGand VLBI?

Y Tocorrectthe atmospheric/oceanieffectin VLBlobservations
y  Thevariationobservedfrom GlobalSGstationis different, why?;



Motivation'

1. Isthere atemporal variation in FCN period?
2. What is the Mechanism? Geomagnetic jerks (GMJ)?

Q2: MechanismGMJ

; Dl:) NCEP IB + GMT (T=430.16d 0=2140{, mms=0.218 mas, conelation=0.676)
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Fig. 4. Integrated (full line) and observed (gray dots) celestial pole off-
sets for the best-fitting FCN parameters. NCEP IB excitations (upper
plot) and NCEP IB + GMI excitations (lower plot) are used.

b} ERA + GMI (T=429.96d, 0=19800, rms=0.242 mas, comrelation=0.617)
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Fig. 7. Integrated (full line) and observed (gray dots) celestial pole off-
sets for the best-fitting FCN parflmeters ERA/OMCT atmospheric and
oceanic excitations (np er plot 1(E]§A60MCT + GM]IJ excitations
(lower plot) are used. On ra

Free core nutation and geomagnetic jerks
Z. Malkina.b-*
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Motivation'

1. Isthere atemporal variation in FCN period?
2. What is the Mechanism? Geomagnetic jerks (GMJ)?

Q2: FCNAmplitude/phase*=Excitatiorfrom:

Resetting initial value , geophysical fluids

| .
At GMJ epoch IMethod problem:

Resetting initial value
At any .epochwillimprove
? : ? the results;

CMBcoupling (inertia, EM, Vis, Topo}other sources?+ FCN period change

11

Correlationwith GMJ Director indirect relation?

Period CMBcoupling (inertiaEM, Vis,Topo)



1. Is there a temporal variation in FCN period?



Test with synthetic data (mainly diurnal waves)

2-SD sinusoidal variation
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Correl ation of

A The correlation of FCN T and
amplitudefactor of y1 is up to -
0.98, however,y1 d i d nefledt
thetruesignalwell, butK1 did;

A In this case this high correlation
leadto largediscrepancyf FCN

parametedetermination

Kl1&y1l and period
E This explains Q1~1. The differience in the FCN period variation determined

withh SG and VLBII !




Period

Q1~2.1How to-correctithe mtmaospheric/oceanicfeffeet ini\/LE

E Calculatethe excitationwith time serieslUnknowinginitial valueé é ).

E Build modelfor AMF andestimatehe amplitude/phasi -365.26; (Koot etal, 2011)
B Extractthe signalin retrogradeannualband(-365.26);
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Definition 2.2 For a time series f (1), its NTFT ¥ is defined A typical NTFT kernel can be constructed as

- Ut @) = (@) w(u(@)t) expliart), w(t) € RR),
Vf(r, o) = ff{r)z,!/*{r —r,w)dt, t,meR 2) (u(w) € R)%0 (4)

E Normal timei frequencytransform(NTFT) proposedby Liu and Hsu (2009 2012 is
designedfor unbiased measuremenbf the instantaneous frequency, phase and
amplitude of atime series
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FCN Period variation-VLBI
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Q1=8.1The variation ebserveddrom Global SG: station
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Variation of amplitude factor
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Relationship between the variation of amplitude
factor and the FCN period variation
Precision Level of tidal parameters:
Red daskdot line: The standard deviation of amplitude factor for diurnal waves
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Sensitivity of K1 to FCN period variation
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Wave K 1: 4 SD variationin FCN period
A Needthe STD of tidal factorsof K1 is in theorderof 3~5! 10°.

A If the STD becomeslarger such as 7! 10° and 10! 105, the fitted results

graduallydeviateandleadto somefalsetrend
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Tidal analysis (Eterna/3 years window)

Precision level of different observations
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Questions
W Thestationswith bestK1 std level ~ Europestations,

Y Possibleexplanationof variation in tidal factors:

V instrument calibration,

V pre-processing problem,

V numerical artefacts due to insufficient frequency,

V Temporal variation of Atmospheric loading effect,

V temporal variation of Ocean loading effect,

VSIENIKQa aidNHzOGdzNBE 2NJ 3S?2
(Meurerset al., 2016).




Positiveside:
1. Kland- 1;
2. Agreementwith VLBIresultsat sametime sparn
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2. What is the Mechanism? Geomagnetic jerks ?
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A Satellitedata(Cham@000-2010
havemadeit possibleto calculate
the global secularaccelerationS
A) of thefield, i.e,, its seconéord
er derivative,andto relatejerkso
bservedat fixed locationsat the E
a r tshrfacewith large SA pulse
s atthe coresurfacein 2006and?2
009, +20125

A As pointedoutin Chulliatetal. [2
010, geomagnetigerksoccuratt
hebeginningor endof SA pulses



