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Correction

Definitions

Use the following variables:

Yraw raw yield

YT (YH) tritium (helium) yield with deadtime correction

T (H) number of good electrons from tritium (helium) nuclei

nT (nH) number density of tritium (helium) nuclei in target

Q charge on target

n = nT + nH total number of nuclei in target (constant)

c = nH/n contamination factor (fraction of helium nuclei in target)
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Correction

Revised correction

Previous correction (neglecting run dependence of contamination factor):

Yraw =
T +H

Q(nT + nH)
→ YT

YH
=
Yraw
YH

(
1

1− c

)
−
(

c

1− c

)

Revised correction:

Yraw =

∑
i(Ti +Hi)∑

iQi(nTi
+ nHi

)
→ YT

YH
=
Yraw
YH

(
Qtot

Qtot − 〈c〉

)
−
(

〈c〉
Qtot − 〈c〉

)

where
Qtot ≡

∑
i

Qi and 〈c〉 ≡
∑
i

Qici
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Uncertainty

Contamination uncertainty

The contamination factor is defined as:

c =
nH

nT + nH
=

nH
ntot

The uncertainty in the contamination factor is:

δc2 =

(
∂c

∂n0T
δn0T

)2

+

(
∂c

∂n0H
δn0H

)2

=

[(
1− e−t/τ

ntot
− nH

(ntot)2

)
δn0T

]2
+

[(
1

ntot
− nH

(ntot)2

)
δn0H

]2

δc→ 0 as t→∞, nH → ntot
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Uncertainty

Contamination uncertainty over run period

0 25 50 75 100 125 150 175 200

Days since Oct 23, 2017

0.000282

0.000284

0.000286

0.000288

0.000290

0.000292

0.000294

δc

Boiling

MARATHON

SRC

5 / 6



Uncertainty

Cumulative contamination uncertainty

Uncertainty in yield ratio

YT
YH

=
Yraw
YH

(
Qtot

Qtot − 〈c〉

)
−
(

〈c〉
Qtot − 〈c〉

)

will include terms proportional to δ〈c〉, which can be found by:

δ〈c〉 =

√√√√∑
j

(
∂〈c〉
∂cj

δcj

)2

=

√√√√∑
j

((
∂

∂cj

∑
i

Qici

)
δcj

)2

=

√∑
j

(Qj δcj)2
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