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Formula for correcting isotope fractionation induced by isobaric interferences 

Below we build on Hu and Dauphas1 to derive a more comprehensive formula to consider the 

influence of both isotope anomalies and isobaric interferences on the DS approach.  

Take differentials on both sides of Eq. 5,  
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Define reduced mass 𝜇!/# = ln '$!
$"
( and simplify Eq. S1,  
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For isotope anomalies, we adopted the definition in Hu and Dauphas1,  

𝜀!/# = 10%d𝑅&
!/#/𝑅'()

!/# . (S3) 

We define the isobaric interference on isotope E	!  as,  

𝜑! = 10%d𝐼!/𝐼!, (S4) 

where 𝐼! is the intensity of isotope E	! . The variation of measured isotope ratio E	! E	#1  can be written 

as,  
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Equation S5 can be further simplified, 
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Substituting Eq. S3 and S6 into Eq. S2 gives,  
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Substituting Eq. 5 into Eq. S7, one has,  
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Since '$!
$"
(
1
≈ 1, Eq. S8 can be further approximated to,  
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Define 𝑡!/# =
2/0
!/"

2/12
!/" − 1 and Eq. S9 can be simplified,  

𝑡</>d𝑓 + (1 − 𝑓)𝜇</>d𝛼 + +1 + 𝑓𝑡</>,𝜇</>d𝛽 = 10?@0+1 + 𝑓𝑡</>,(𝜑< − 𝜑>) − (1 − 𝑓)𝜀</>3. (S10) 

Applying Eq. S10 to three different isotope ratios E	3 E	-⁄ , E	4 E	-⁄ , and E	% E	-⁄  gives a set of three 

linear equations of unknowns d𝑓, d𝛼, and d𝛽, which can be solved for d𝛼 using Cramer's rule,  

d𝛼 =

5
63/4 -.-.78-,963/4:(/30/4)0(-09)=3/4> 8-,963/4:?3/4
65/4 -.-.78-,965/4:(/50/4)0(-09)=5/4> 8-,965/4:?5/4
6./4 -.-.78-,96./4:(/.0/4)0(-09)=./4> 8-,96./4:?./4

5

5
63/4 (-09)?3/4 8-,9	63/4:?3/4
65/4 (-09)?5/4 8-,9	65/4:?5/4
6./4 (-09)?./4 8-,9	6./4:?./4

5

. (S11) 

Equation S11 can be split to give,  

d𝛼 = 100%
5
63/4 8-,963/4:(/30/4) 8-,9	63/4:?3/4
65/4 8-,965/4:(/50/4) 8-,9	65/4:?5/4
6./4 8-,96./4:(/.0/4) 8-,9	6./4:?./4

5

5
63/4 (-09)?3/4 8-,9	63/4:?3/4
65/4 (-09)?5/4 8-,9	65/4:?5/4
6./4 (-09)?./4 8-,9	6./4:?./4

5

+ 100%
5
63/4 0(-09)=3/4 8-,9	63/4:?3/4
65/4 0(-09)=5/4 8-,9	65/4:?5/4
6./4 0(-09)=./4 8-,9	6./4:?./4

5

5
63/4 (-09)?3/4 8-,9	63/4:?3/4
65/4 (-09)?5/4 8-,9	65/4:?5/4
6./4 (-09)?./4 8-,9	6./4:?./4

5

. (S12) 

The second term on the right hand side of Eq. S12 has been derived in Eq. 13-24 in Hu and 

Dauphas1, denoted d𝛼@AB& here as isotope fractionation induced by isotope anomalies. We hereby 

define the first term as d𝛼!A(C  for isotope fractionation induced by isobaric interferences. 

Therefore, we have,  

d𝛼 = d𝛼@AB& + d𝛼!A(C. (S13) 

Let’s define, 
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The spike proportion 𝑓 can be written as,  
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Substituting Eq. S14 and Eq. S15 into the first moment of Eq. S12, d𝛼!A(C can be simplified,  

d𝛼!A(C = 100%
E
8-,D3/4:(/30/4) 8-,D5/4:(/50/4) 8-,D./4:(/.0/4)

D3/4 D5/4 D./4
8-,D3/4:?3/4 8-,D5/4:?5/4 8-,D./4:?./4

E

(-09)F
?3/4 ?5/4 ?./4
D3/4 D5/4 D./4

D3/4?3/4 D5/4?5/4 D./4?./4
F

, (S16) 

The variation in isotope fractionation d𝛿!/#!A(C = 104𝜇!/#d𝛼!A(C can therefore be written as,    

d𝛿!/#!A(C =
	G!/"E

8-,D3/4:(/30/4) 8-,D5/4:(/50/4) 8-,D./4:(/.0/4)
D3/4 D5/4 D./4

8-,D3/4:?3/4 8-,D5/4:?5/4 8-,D./4:?./4
E

-.(-0C)F
?3/4 ?5/4 ?./4
D3/4 D5/4 D./4

D3/4?3/4 D5/4?5/4 D./4?./4
F

. (S17) 

Expanding Eq. S17,  

d𝛿!/#!A(C =
	G!/"

-.(-0C)H4
4,3,5,. >𝑁3/-

-,3,4,%(𝜑3 − 𝜑-) + 𝑁4/-
-,3,4,%(𝜑4 − 𝜑-) + 𝑁%/-

-,3,4,%(𝜑% − 𝜑-)B, (S18) 

where,  

𝑂-
-,3,4,% = 𝑠4/-𝑠%/-𝜇%/4𝜇3/- + 𝑠3/-𝑠%/-𝜇3/%𝜇4/- + 𝑠3/-𝑠4/-𝜇4/3𝜇%/-, (S19) 

𝑁3/-
-,3,4,% = 41 + 𝑠3/-54𝑠4/-𝜇%/- − 𝑠%/-𝜇4/- + 𝑠%/-𝑠4/-𝜇%/45, (S20) 

𝑁4/-
-,3,4,% = 41 + 𝑠4/-54𝑠%/-𝜇3/- − 𝑠3/-𝜇%/- + 𝑠3/-𝑠%/-𝜇3/%5, (S21) 

𝑁%/-
-,3,4,% = 41 + 𝑠%/-54𝑠3/-𝜇4/- − 𝑠4/-𝜇3/- + 𝑠3/-𝑠4/-𝜇3/45. (S22) 
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