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Analysis 
Normalized magnitude 

 -J(1,) = J – 5Log[ × r] 
  J = measured J filter magnitude 

   = Planet-Earth distance in au 
  r = planet-Sun distance in au 

   = solar phase angle 
 

 -H(1,) = H – 5Log[× r]  
 

Curve fitting 

-Plot J(1,) versus  and compute best-fit cubic equation  

-Repeat for H(1,) versus 
-These equations yield the predicted values 

Method and Materials 
 

-SSP-4 Photometer [1] 
-J & H filters (sensitivity) 

J (1.15-1.35 m) 

H 1.5-1.8 m) 
-0.09 m Maksutov 
-CG 4 mount 
-Color & extinction cor. [2]  
-Previous results [3] 

Brief Abstract 
 

The poster summarizes near infrared brightness measurements made of the planet 
Mercury between 2014 and 2020.  The selected photometric constants are summa-
rized in Tables 1 and 2.  Some important findings include:  
 
 a. The Mercury-Sun distance affects the H magnitude by up to 0.14 mag.  

 b. Best fit equations describing Mercury’s H(1,) and J(1, )  
           values as a function of the phase angle are presented.  
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y = 2.2375x3 - 3.6072x2 + 4.493x - 3.0195
R² = 0.9847
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y = -0.1071x3 + 2.2513x2 - 0.5701x - 0.8638
R² = 0.9569
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y = 0.896x - 0.3273
R² = 0.2526

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.3 0.35 0.4 0.45 0.5H
 -

D
e
lt
a
 
m

a
g
n
it
u
d
e
 

(O
 -

P
)

Mercury-Sun distance (au)

Plot of delta mag. versus Sun distance

Method 
To determine if the Mercury-Earth distance affects the H-filter brightness I did the following: 

 
 Compute Delta H magnitude: difference between the measured and predicted value  

  ↓ 
Predicted magnitude is from best-fit equation 

↓ 
Plot the Delta H magnitude versus Mercury-Sun distance and look for a trend  

↓ 

Test trend for statistical significance 

Conclusions 

1.There is a statistically significant correlation between Mercury’s reduced H filter magnitude and the  

          Mercury-Sun distance 

 

2. Mercury’s reduced H-filter magnitude is 0.14 magnitudes when that planet is at perihelion than at  

          aphelion 

 

3. There is no statistical correlation between the reduced J-filter magnitude and the Mercury-Sun distance.  


