
𝑇RMA,sky
𝑝

= 𝑇sky + ∆𝑇TL
𝑝

 (1) 

∆𝑇TL
𝑝

= (1 − 𝑡TL
𝑝

)(𝑇air − 𝑇sky) (2) 

𝑡TL
𝑝

= 10−𝐿TL
𝑝

/10 (3) 

𝑇𝑠𝑜𝑢𝑟𝑐𝑒
𝑝,𝑐ℎ (𝑇CA) =

𝑇RS − 𝑇RMA,sky
𝑝

𝑈RS
𝑐ℎ − 𝑈sky

𝑝,𝑐ℎ (𝑈𝑠𝑜𝑢𝑟𝑐𝑒
𝑐ℎ − 𝑈sky

𝑝,𝑐ℎ
) + 𝑇RMA,sky

𝑝
    for    𝑠𝑜𝑢𝑟𝑐𝑒 = {ACS, HS} (4) 

𝑇ACS(𝑇CA) = 26.7715 + 0.2474 ∙ 𝑇CA (5) 

𝑇HS(𝑇CA) = 633.5730 + 0.8175 ∙ 𝑇CA (6) 

∆𝑇A
𝑝,𝑐ℎ(𝜃A) = √∆𝑇RFI

𝑝,𝑐ℎ(𝜃A)2 + ∆𝑇RS
𝑐ℎ2

+ ∆𝑇ELBARA−III
2 (8) 

𝐶𝐹(𝑊S,, 𝜌S) = ∑
(𝑇A

𝑝(𝜃A) − 𝑇A,sim
𝑝

(𝜃A, 𝑊S,, 𝜌S))
2

∆𝑇A
𝑝(𝜃A)2

𝜃A,𝑝
 (9) 

|
𝑇A

H(𝜃A) = 𝑇A,sim.
H (𝜃A, 𝑊S

𝜃A , 𝜌S
𝜃A)

𝑇A
V(𝜃A) = 𝑇A,sim.

V (𝜃A, 𝑊S
𝜃A , 𝜌S

𝜃A )
| (10) 

𝐊̂𝐅(𝜃F, 𝜑F) = (

sin𝜃F ⋅ sin𝜑F

sin𝜃F ⋅ cos𝜑F

−cos𝜃F

)  (11) 

𝑇A
𝑝,𝑐ℎ

=
𝑇HS(𝑇CA) − 𝑇ACS(𝑇CA)

𝑈HS
𝑐ℎ − 𝑈ACS

𝑐ℎ ∙ (𝑈RMA
𝑝,𝑐ℎ

− 𝑈ACS
𝑐ℎ ) + 𝑇ACS(𝑇CA) (7) 



𝐇̂𝐅(𝜃F, 𝜑F) =
𝐊̂𝐅⊗𝐙̂

|𝐊̂𝐅⊗𝐙̂|
=

1

𝑁H,F
(−

sin𝜃F ⋅ cos𝜑F

sin𝜃F ⋅ sin𝜑F

0

) with normalization 

𝑁H,F = |sin𝜃F|  

(12) 

𝐕̂𝐅(𝜃F, 𝜑F) =
𝐊̂𝐅⊗𝐇̂𝐅

|𝐊̂𝐅⊗𝐇̂𝐅|
=

1

𝑁V,F
(

−cos𝜃F ⋅ sin𝜃F ⋅ sin𝜑F

−cos𝜃F ⋅ sin𝜃F ⋅ cos𝜑F

−sin2𝜃F

) with normalization 

𝑁V,F = √(cos𝜃F ⋅ sin𝜃F ⋅ sin𝜑F)2 + (cos𝜃F ⋅ sin𝜃F ⋅ cos𝜑F)2 + sin4𝜃F  

(13) 

𝐊̂𝐀(𝜃A) = (
0

sin𝜃A

−cos𝜃A

)  (14) 

𝐇̂𝐀(𝜃A) =
1

𝑁A,H
(

sin𝜃A

0
0

) with normalization 

𝑁A,H = sin𝜃A  

(15) 

𝐕̂𝐀(𝜃A) =
1

𝑁A,V
(

0
−cos𝜃A ⋅ sin𝜃A

−sin2𝜃A

) with normalization 

𝑁A,V = √(cos𝜃A ⋅ sin𝜃A)2 + sin4𝜃A  

(16) 

𝐻A
HF = 𝐇̂𝐅 ⊙ 𝐇̂𝐀 = cos𝜑F  (17) 

𝐻A
VF = 𝐕̂𝐅 ⊙ 𝐇̂𝐀 = cos𝜃F ⋅ sin𝜑F  (18) 

𝑉A
VF = 𝐕̂𝐅 ⊙ 𝐕̂𝐀 = cos𝜑F ⋅ cos𝜃A ⋅ cos𝜃F + sin𝜃A ⋅ sin𝜃F  (19) 

𝑉A
HF = 𝐇̂𝐅 ⊙ 𝐕̂𝐀 = cos𝜃A ⋅ sin𝜑F  (20) 



𝐄𝐀
𝐇 = (

𝐻A
HF ⋅ 𝐸F

H

𝐻A
VF ⋅ 𝐸F

V
)  and 𝐄𝐀

𝐕 = (
𝑉A

HF ⋅ 𝐸F
H

𝑉A
VF ⋅ 𝐸F

V
) (21) 

𝑇A,F
H ∝ |𝐄𝐀

𝐇|
𝟐

= 𝐻A
HF

2
⋅ 𝑇F

H + 𝐻A
VF

2
⋅ 𝑇F

V and 𝑇A,F
V ∝ |𝐄𝐀

𝐕|
𝟐

= 𝑉A
HF

2
⋅ 𝑇F

H + 𝑉A
VF

2
⋅ 𝑇F

V  (22) 

𝑇A
H =

1

𝑁
∬ 𝑇A,F

H ⋅ 𝐷 ⋅ 𝑑Ω
Ω

=
1

𝑁
∫ ∫ (𝐻A

HF
2

⋅ 𝑇B,F
H + 𝐻A

VF
2

⋅ 𝑇B,F
V ) ⋅ 𝐷 ⋅ sin𝜃F ⋅ 𝑑𝜃F ⋅ 𝑑𝜑F𝜑F𝜃F

  (23) 

𝑇A
V =

1

𝑁
∬ 𝑇A,F

V ⋅ 𝐷 ⋅ 𝑑Ω
Ω

=
1

𝑁
∫ ∫ (𝑉A

HF
2

⋅ 𝑇B,F
H + 𝑉A

VF
2

⋅ 𝑇B,F
V ) ⋅ 𝐷 ⋅ sin𝜃F ⋅ 𝑑𝜃F ⋅ 𝑑𝜑F𝜑F𝜃F

  (24) 

𝐷(𝛼) = exp[− 𝛼2 𝛼0
2⁄ ] with 𝛼0 = 13.8366° (25) 

cos𝛼 = 𝐊̂F ⊙ 𝐊̂A = cos𝜃A ⋅ cos𝜃F + cos𝜑F ⋅ sin𝜃A ⋅ sin𝜃F  (26) 

𝑁 = ∬ 𝐷 ⋅ 𝑑Ω
Ω

= ∫ ∫ 𝐷 ⋅ sin𝜃F ⋅ 𝑑𝜃F ⋅ 𝑑𝜑F𝜑F𝜃F
  (27) 

𝑇F
𝑝(𝜃F) = {

𝑇LS−MEMLS
𝑝 (𝜃F)              for: 0° ≤ 𝜃F ≤ 90°      (below horizon)

𝑇sky(180° − 𝜃F)            for: 90° < 𝜃F ≤ 180° (above horizon)
  (28) 

 


