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Supplementary appendix: Calculation of tSNR dependence on voxel size

and number of measurements

We base our SNR calculations on the noise model of [1]. Voxel independent physiological

and voxel volume dependent thermal noise are given by and ,σ
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measured SNR as a function of voxel volume for different magnetic field strengths which

can be used to estimate and . Chaimow et al. [2] derived how to translate forλ κ κ
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Furthermore, we assume physiological noise to be approximately homogeneous in space

(at small spatial scales) but autocorrelated in time with autocorrelation
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where is the noise component of measurement number . Assuming zero mean noise,ϵ
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we obtain a reduced physiological noise level after averaging measurements𝑁
𝑡

according to

σ
𝑝

𝑁
𝑡( )2

= 𝐸 1
𝑁

𝑡 𝑡=1

𝑁
𝑡

∑ ϵ
𝑡
𝑝( )2⎡

⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

= 1

𝑁
𝑡
2

𝑡
1
=1

𝑁
𝑡

∑
𝑡

2
=1

𝑁
𝑡

∑ 𝐸 ϵ
𝑡

1

𝑝 ϵ
𝑡

2

𝑝⎡
⎢
⎣

⎤
⎥
⎦( ) = 1

𝑁
𝑡
2

𝑡
1
=1

𝑁
𝑡

∑
𝑡

2
=1

𝑁
𝑡

∑
σ

𝑝
2exp(−𝑇𝑅 𝑡

1
−𝑡

2| |) 

15 .

https://app.readcube.com/library/be45dced-0700-42f4-8452-f8912590b23c/all?uuid=7389906788920204&item_ids=be45dced-0700-42f4-8452-f8912590b23c:00b51f3e-ca93-4d5b-ba5a-aa066f959c89
https://app.readcube.com/library/be45dced-0700-42f4-8452-f8912590b23c/all?uuid=055127328361960215&item_ids=be45dced-0700-42f4-8452-f8912590b23c:00b51f3e-ca93-4d5b-ba5a-aa066f959c89


Taken together we can calculate total noise as follows. We start with fitted values of κ

and that were estimated for different magnetic field strength and a TR of 5.4 s [1,4]λ

and modify to reflect a TR of 2 s, which is more typical of a current fMRI study [2].κ

Combining independent thermal and physiological noise components we obtain
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For 3T we used: , 0.0129, and for 7T: ,κ = 6. 6567  λ = 𝑇
1

= 1. 607; κ = 9. 9632

, [4].λ = 0. 0113 𝑇
1

= 1. 939
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