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TSI data record since 1978
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TSI Mode Decomposition

TSI(1=1+ T+ +<1>)
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Low Frequency Variation

|, : Rotational Variation : Ig=lgc, + lpy7 + loq3

lrs4 : 54 day Variation high Frequency

lzy7 : 27 day Variation Variation

lzy3 @ 13.5 day Variation

<|>:Shortterm Variation: <I>=1*+ i R

| * : Solar Noise(f <13.5 day)

i : Calibration and Scaling Errors




11 years of TSI observation

2003 Halloween
Solar Proton Event

TSI : SORCE TIM

SORCE TIM
ACRIM Il
SOHO/VIRGO

* TRF adjusted

04 0:5 0:6 0:7 0:8 0:9 1:0 TR VIRGO TSI exists but

not available, yet.



High Frequency mode of TSI

TIM TSI : low frequency removed

SORCE TIM
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ACRIM 1l TSI : Low frequency removed
ACRIM Il
02 03 04 05 06 07 08 09 10 11 12 13
VIRGO TSI : Low frequency removed
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EEMD (Ensemble Empirical Mode Decomposition)
Huang et al (1996)

Ruzmaikin et al (2007)

Evolutionary spectral analysis FFT

I |w;(7)dz
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Intrinsic mode function
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27 day variation in SORCE/TIM

SORCE : TSI : 2004

SORCE : TSI : 2008
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Comparison : Solar 27day rotational mode

(a) declining phase
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(b) minimum phase
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Comparison : Solar 27day rotational mode

(a) declining phase
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(b) minimum phase
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Correlation of local maximum and
minimum

TIM vs ACRIM IIl : r =0.92 TIM vs VIRGO : r =0.96

¢ Local Max e Local Max
¢ Local Min o® ¢ Local Min
. . (] . .
—Linear Regression —Linear Regression

ACRIM 11l

O =
0.028
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SORCE TIM
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Amplitude of 27day variation

A=[I(local maXimum)- I(precedingminimum)! I(precedingmini

Amplitude of SORCE TIM TSI Percentage Change

TIM
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TSI Modes Decomposition

TSI(I=1+ /"_|.|R+<|>) Variance (%)

| : Mean of TSI ACRIM Il

I': Low Frequency Variation 41.6%

|z : Rotational Variation : 13.3%
Ir= lrss * lro7 * |R13
lrs4 : 54 day Variation 3.3%

lro7 : 27 day Variation 4.0%

lr13 : 13.5 day Variation 6.0%

< | > : Short term Variation :
<I|I>=1*+ i

| * . Solar Noise(f <13.5 day)

o/ : Calibration and Scaling Error
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