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Scafetta & Wilson, 2014 
 
Confirm ACRIM TSI composite features: 
1)  Validity of the TSI peak 
2)  Correctness of ACRIM 1 results during SMM spin mode 
3)  The upward trend of original ERB during ACRIM gap 
4)  The upward trend from cycles 21 to 22… 
5)  … and a decreasing trend from cycles 22 to 23 

…and refutes in PMOD the: 
1)  Downward corrections applied to originally published ERB and ACRIM1 

in SC21 
2)  Step function sensitivity change in ERB at end of September 1989 
3)  Downward trend of ERBE during the ACRIM Gap 
4)  Use of ERBE to bridge the ACRIM gap 

 



Scafetta & Wilson, 2014 



Main sources: 
 
Scafetta & Wilson, 2014 
Frohlich, 2006 
(Zacharias, 2014) 
 



Frohlich, 2006 
 
“… the HF radiometer is similar to the PMO6V…” 
“… the [HF] corrections … used exponential functions to fit the changes due to an 
early increase and the degradation and a linear trend to account for a gradual increase 
of sensitivty.” 
“The origin of the latter effect is still unclear, but it was needed to explain the 
behaviour of HF up to about 1986.” 

Scafetta & Wilson, 2014 
 
“… Frohlich (2006)  endeavored to justify alteration of ERB results during its early 
mission… based on … degradation of VIRGO TSI sensors and the similarity of VIRGO 
and ERB sensors.” 
 
“Irradiation of ERB sensors was far less … and ERB sensors exhibited very different 
degradation [to VIRGO] …  ERB degradation was an order of magnitude less [than 
VIRGO] …” [and tracked the self-calibrated ACRIM1]. 

HF Degradation correction 
 OK 

 
 Even if we accept this to be the case, some degradation is to be expected.  

 
 QUESTION: Don’t the largest changes happen earlier in the mission (and 
 are therefore still significant for ERB)? 

 
 No correction is also incorrect, but perhaps PMOD is overcorrecting. 



HF Degradation correction 
Scafetta & Wilson, 2014 
 
The paper later states: 
“The comparison with WSF06 indicates that before 1980 ERB results can 
require some adjustment for possible uncorrected degradation… The 
adjustments made by Frohlich in the PMOD composite are too large since 
they remove a TSI peak near 1979.2 that is predicted by WSF06 and present 
in the original ERB results.” 

It would be naïve to assume that HF and ACRIM are not affected in a 
similar way to PMO6V; the retrieved SOVA-2 helps support this point 
(from Frohlich, 2006) showing blackening and bleaching. 
 
QUESTION: From Frohlich, 2006 regarding the early increase in 
radiometers in space – “Only apertures with small cylindrical parts are 
concerned … important for the HF, ACRIM, ERBS and PMO6… but not 
for DIARAD which has a much larger land.” – why does that matter? 
 
 

So a degradation correction is 
valid to some degree? 
 
WSF06 is out of date; but all subsequent SATIRE-S’s and 
NRLSSI also show that Nimbus 7 probably needs to be 
corrected.  



HF Degradation correction 
Scafetta & Wilson, 2014 
 
Hoyt (ERB PI) rejects corrections proposed by Lee and Frohlich. 
 
In Hoyt’s letter: 
“…I could never imagine how such a thing could happen and no one else has ever 
come up with a physical theory for the instrument that could cause it to become more 
sensitive.”  
OK Hoyt may not have a reason, and that is fine. 
 
QUESTION: We must consider the evidence from all the proxies (F10.7, Mg II) and 
models (NRLSSI, SATIRE-S): all agree with cycle trends post-1986. Why should there be 
such a divergence prior to this? 
 
QUESTION: In addition, we know degradation occurs, so why is Nimbus 7 not affected? 
 
Finally, applying the correction leads to agreement with independent reconstructions 
and proxies… suggesting we very seriously consider it as more appropriate than not 
applying it. Is it? 



Frohlich, 2006 
 
“…between the end of ACRIM I and ACRIM II, from June 1989 to October 1991. … A 
detailed comparison of the two series by Lee III et al. (1995) revealed to slips in HF data 
… confirmed by the San Fernando group (Chapman et al., 1996)…” 
“Frohlich (2000) … confirmed… [with the] date of the second slip … taken from Lee III 
et al., (1995) although it was difficult to really identify it.” 
“Frohlich and Lean (2002)… suggested … a gradual sensitivity increase of HF over the 
whole period together with a step… would better represent the change.” 

ACRIM Gap slips 



ACRIM Gap slips 

OK 
Fair point that perhaps 
September was incorrect. 
 
But, it seems quite apparent 
that a glitch did occur 
around that time (1-2 months 
later), so a correction is still 
valid? 

Scafetta & Wilson, 2014 
 
This paper states: 
“The experimental evidence demonstrates that ERB and ERBE results diverged in 
November 1989 not at the end of September. This invalidates the single most important 
PMOD TSI composite assumption that is responsible for the difference between its 
solar cycle 21-23 trending and that of the ACRIM composite.” 
 



ACRIM Gap slips 

OK 
Could it be something in 
between? Several, small slips 
+ orientation change + long 
term etc. 
 
The point is it seems pretty 
clear something changed and 
it needs to be accounted for. 

Scafetta & Wilson, 2014 
 
This paper states: 
“The experimental evidence demonstrates that ERB and ERBE results diverged in 
November 1989 not at the end of September. This invalidates the single most important 
PMOD TSI composite assumption that is responsible for the difference between its 
solar cycle 21-23 trending and that of the ACRIM composite.” 
 



ACRIM Gap slips 

There is a known error but it seems no correction was applied? 
 
It seems a correction would have been appropriate. 
 
It is entirely possible that another error may have occurred in 1989, even if it 
was not noticed or mentioned by the HF team. 

Zacharias, 2014 
 
“Hoyt et al (1992) do not discuss the time period in question, but they do acknowledge 
that there were problems with the data in earlier periods, e.g., a sudden change in the 
noise level in 1980 or an … calibration change in … 1987 … appears similar to … 1989.” 
 
“… the ultimate source was not identified.” 
 



General 
Zacharias, 2014 
 
“This [Frohlich and Lean, 2002] approach simply includes modifications … as well as 
questionable adjustments of the early HF TSI values… and lacks satisfying discussion 
of the physical causes…” 

OK 
This seems a fair criticism, but I refer back to my previous point that… 
 
…it seems pretty clear something changed and it needs to be accounted for. 

Zacharias, 2014 
 
“… the authors [Frohlich 2006] must be granted the fact that there are no realistic ways 
of recalibrating the old flight instruments nowadays and thus, ideal calibrations are not 
feasible.” 



Final comments: 
 
-  (i) We cannot get away from models (and our experience) to guide 

us; a ‘glitch’ or ‘degradation’ correction is a ‘model’. 

-  (iia) We can (or may have to) use the solar models to strengthen 
our priors on the nominal TSI values that we publish… 

-  (iib)… with confidence intervals that encompass the uncorrected 
data, though perhaps at a high number of ‘sigmas’ (i.e. low 
confidence). 

-  (iiia) While solar models cannot be used to correct for a secular 
trend, there are good reasons to trust in what they tell us about 
cycle behaviour… 

-  (iiib) …and short-term trends to identify glitches (as can be done 
with overlapping datasets). 


