
Vespucci and 
Norway 
data analyses
update

Paola La Rocca, Francesco Riggi

Meeting di Collaborazione EEE - 30 June 2026 to 1 July 2026



Finalization of the 
Vespucci data 
analysis



Recap of the Vespucci analysis

• 2022, October 8-29
• Latitude interval covered: 38° N-45° N
• Issues: temperature and direct sun light →

temperature-dependent efficiency
• NEW: pseudo-efficiency correction
• NEW: quality cuts optimized
• NEW: normalization to POLA-01 data (to 

correct for variations that do not depend on 
latitude)



Full analysis procedure

1) Correction for pseudoefficiency (majority):
For a given i-th pair of tiles, the efficiency is:

[ i ] = 1[ i ] x 2[ i ] x 3[ i ]  +
1[ i ] x 2[ i ] x 4[ i ]  +
1[ i ] x 3[ i ] x 4[ i ]  +
2[ i ] x 3[ i ] x 4[ i ]  -
3 x 1[ i ] x 2[ i ] x 3[ i ]  x 4[ i ] 

Rate corrected for efficiency =
Reff_corr = σ𝑖=0

15 ratePair[ i ] / [ i ]



Full analysis procedure

2) Final quality cuts (similar to the POLA-01 analysis):

status==0 → 4863 rej. measures
fabs(rateRaw - parRates[0]) <= 2 → +341 rej. measures
temp>15 && temp<40 && temp2>15 && temp2<40→ +7 rej. measures
Nsat > 3 → +2 rej. measures
rate > 10 → +37 rej. measures
(rate - rate4c)/rate < 0.2 → +325 rej. measures
!isWrong* → 0 rej. measures
corrRate > 15 → +2 rej. measures
(rate/corrRate) > 0.95 → 0 rej. measures

Tot. 5577 rejected measures

5577 / 28699 = 19%

*isWrong: Boolean variable indicating whether the tile pair efficiency is > 0.2
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Full analysis procedure

3) Correction for barometric effect

Fit function R = exp[α + β(p − pref*)] 
    

 =  (-0.247  0.009) %/mbar

*pref = 1026.78 mbar (average pressures during the whole data taking)



Full analysis procedure

4) Normalization to POLA-01 trend (corrected for barometric effect)
       

ഥRPOLA−01 = 33.18 Hz

norm (t) = RPOLA−01 t  / ഥRPOLA−01



Full analysis procedure

5) Global normalization factor

6) Additional +1% to fit POLA-01 data (efficiency?)
       

• Efficiency correction (96% for POLA-01) →  +4% (no pseudo-eff correction*)
• Shielding effect (measurement outside) →  +2.3%
• Seasonal effect
• Solar cycle effect
• Average pressure →  +3.7% 

    
    

TOT. +10.1 %

→  -0.2%



Comparison POLA-01 – Vespucci



Comparison POLA-01 – Vespucci



Paper draft



Norway data analysis



Measurements @ fixed positions

• Total number of runs: 452 (moving) + 
270 (fixed)

• Excel with info about fixed locations 
(52 in total, some of them repeated)

• Excluded from the anaysis: 
measurements of the shielding 
effects in Bologna (08/10/2025)
• 592326198 (IN)
• 592327647 (IN)
• 592329431 (OUT)
• 592330879 (OUT)

• Rates evaluated in 1-minute steps  
(5281 measures)

https://agenda.centrofermi.it/event/332/#3-oveeerland-data-analysis

https://agenda.centrofermi.it/event/332/#3-oveeerland-data-analysis

https://agenda.centrofermi.it/event/332/#3-oveeerland-data-analysis


Full analysis procedure (same as in the Vespucci data analysis)

1) Correction  for pseudoefficiency (majority)



Full analysis procedure (same as in the Vespucci data analysis)

1) Correction  for pseudoefficiency (majority)
2) Quality cuts

status==0 → 1032 rej. measures
fabs(rateRaw - parRates[0]) <= 2 → +81 rej. measures
temp>15 && temp<40 && temp2>15 && temp2<40→ +27 rej. measures
Nsat > 3 → +3 rej. measures
rate > 10 → 0 rej. measures
(rate - rate4c)/rate < 0.15 → +214 rej. measures
!isWrong* → 0 rej. measures
corrRate > 15 → 0 rej. measures
(rate/corrRate) > 0.95 → 0 rej. measures

Tot. 1357 rejected measures

1357 / 5281 = 26%

*isWrong: Boolean variable indicating whether the tile pair efficiency is > 0.2



Full analysis procedure (same as in the Vespucci data analysis)

1) Correction  for pseudoefficiency (majority)
2) Quality cuts
3) Correction for barometric effect

      =  (-0.247  0.009) %/mbar (from the Vespucci data analysis)
 pref = 998.64 mbar (average pressures during the whole data taking)



Full analysis procedure (same as in the Vespucci data analysis)

1) Correction  for pseudoefficiency (majority)
2) Quality cuts
3) Correction for barometric effect
4) Normalization to POLA-01 trend (corrected for barometric effect)

ഥRPOLA−01 = 32.05 Hz

norm (t) = RPOLA−01 t  / ഥRPOLA−01



Full analysis procedure (same as in the Vespucci data analysis)

1) Correction  for pseudoefficiency (majority)
2) Quality cuts
3) Correction for barometric effect
4) Normalization to POLA-01 trend (corrected for barometric effect)
5) Global normalization factor

• Efficiency correction (96% for POLA-01) →  +4% (no pseudo-eff correction*)
• Shielding effect (measurement outside) →  +1%
• Seasonal effect
• Solar cycle effect
• Average pressure →  -3.3% 

    
    

TOT. +4.8 %

→  +3.2%



Full analysis procedure (same as in the Vespucci data analysis)

1) Correction  for pseudoefficiency (majority)
2) Quality cuts
3) Correction for barometric effect
4) Normalization to POLA-01 trend (corrected for barometric effect)
5) Global normalization factor
6) Additional +1% to fit POLA-01 data (efficiency?)



Comparison POLA-01 – Vespucci - Norway



Comparison POLA-01 – Vespucci - Norway



Comparison POLA-01 – Vespucci - Norway

@ Kiruna (970 mbar)

@ Helsinborg

Altitude 200-400 m
From Oslo to Ulsberg

@Carnero



Comparison POLA-01 – Vespucci – Norway
(individual locations)



Comparison POLA-01 – Vespucci – Norway
(individual locations)



Conclusions and outlook

• Vespucci data analysis completed and paper draft ready 

• Norway data analysis:
• Data quality cuts optimized
• Analysis procedure defined
• Results reasonably consistent with those from Vespucci and POLA-01
• Systematic difference between the outward and return trips 
• Few outliers
• Additional corrections needed? For altitude…



Additional material



Temperature VS location



Atmospheric Pressure VS location



Altitude VS location
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