Motivational letter

1. Name of the applicant: Vinay Kumar
2. Name of the Nordita host: AXel Brandenburg

e Name of the external Swedish co-host (optional):

3. Prospective dates of the visit (1-2 months): 2026/03/02 - 2026/04/24

4. Additional co-funding and the duration of the visit extension:

5. A brief description of the benefits of the visit, for applicant:

The magnetic scale distribution of dynamos during saturation can be
obtained from the relevant conservation equation. An example for
helical dynamos comes from my own paper of 2001 (ApJ 550, 824).
Based on recent work on the conservation of the Hosking integral,
which quantifies helicity fluctuations in the zero net helicity case, |
expect this integral to govern also the saturation of small-scale

dynamos. Vinay would be exposed to an active research environment
where the Hosking integral plays a role. He would learn about it and
would get hands-on experience working with it.

~—

6. How the project goes beyond the topic of the applicant’s PhD thesis:

As Vinay explains in his letter, his PhD is concerned with the
phenomenon of reconnection and not with the conservation of the
Hosking integral nor does it concern dynamos. While reconnection| has
been proposed as an explanation for a resistive dependence in MHD
turbulence and the production of larger scales, it may not be the only
possible explanation. It is indeed possible that local magnetic helicjty
conservation also governs the scale distribution in small-scale
dynamos.

7. Relation to the research activities at Nordita (and links to other Swedish

universities if applicable):

Important work related to the conservation of the Hosking integral was

developed at Nordita since the work of our postdocs Hongzhe Zhao and
Ramkishor Sharma in 2022 and 2023. With the support of ERC and VR| the
astrophysics group at Nordita is now developing a strong focus on decaying
turbulence, where the conservation of the Hosking integral plays an
important role. The interpretation of the different roles of reconnection and

local magnetic helicity conservation in decaying turbulence has been a topic
of common interest between Vinay’s supervisor and myself.

Signature:

Date and Place:
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