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Figure 1. The heatin the core flows across the edge towards the target.
M (9) d @ I S There is a trade-off between target survival and core performance.
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Figure 2. lllustration of detachment co
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and background gas density n,,. Other values were
fixed. The static comparison in Figure 7 for the

a upstream density n,,, = 2.5 - 10*® m™ shows good
agreement in plasma profiles. The biggest error is
> visible in the parallel velocity. Figure 8 compares the
4 scalars for a range of upstream densities ng, ,

3 showing the background gas density, loss fractions
5 fmoms fowr [3], targetion flux T; ., and target
temperature T;. There is good agreement in a
density range of ng, = 1.8 — 2.7 - 10" m™>.
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°DIV1 D: a 1D dynamic divertor model [11] T T — e r

Assumptions:
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* Ti =T

« No radial losses

Balance equations, e.g. [12-15]:
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Figure 5. Dissemination of poloidal cross-section.

M Et h (9] d DIV1D describes the divertor scrape-off layer (SOL).
° Mapping SOLPS-ITER to 1D profiles

To compare, 2D solutions must be interpreted in 1D

- Not trivial with drifts and X-points

A single flux-tube as in [13]

« Sources dominated by cross-field transport

« Does not represent macro divertor plasma
FWHM heat flux channel inspired on [18,19]

* Negligible cross-field sources on boundaries

« Average values represent profiles
 Variations indicate validity of 1D interpretation
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Figure 7. Comparison of 2D SOLPS-ITER solutions
mapped to 1D profiles with DIV1D.

Envisioned role for DIV1D

* Self-consistently with minimal

loop in the Tokamak a Configuration Variable
(TCV) inspired by [5,7,8]. The MANTIS camera
captures tangential C2+ emission which is an

48th EPS conference on plasma physics
27 June - 1 July 2022

P4b.120

) DIFFER

SCIENCE FOR FUTURE ENERGY

els

ilibria
uilibria

ntrol

g.l.derks@ditfer.nl

DIV1D
SOLPS

Operation space \

x 1017

>

Figure 3. The operational space of the divertor plasma

> indication of plasma temperature. The _ _ : _ .
Gas puff Langmuire probes measure heat flux. Based in which SOLPS-ITER describes static (black) operating
on measurements, the controller decides on points whereas DIV1D can dynamically (red) move
Re s U Its the amount of gas to be puffed. around and transition between SOLPS-ITER solutions.
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Figure 8. Comparison between mapped SOLPS solutions
with DIV1D. In DIV1D we fixed L = 5m,qy;,, = 22 MW/m?,
fc = 3%, sin(6) = 0.6, and the effective flux expansionA,/
A, = 2.3. The upstream density and neutral background

were varied.
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°Conc|usion and Discussion
« Reasonable agreement between FWHM 1D

« Compare to measured dynamics of detachment [7,8]

—2D features of X-point difficult to interpret in 1D—> upstream
Y (e B B T--- SOLPS
| 1 e SOLPS-ITER and DIV1D for upstream densities
| é Ney = 1.8 —2.7m™>.
‘T‘E - « Matching FWHM 1D SOLPS-ITER with DIV1D
= [ V indicates both that DIV1D can describe the
= —~ divertor plasma in 1D and that the FWHM 1D
E © 20 interpretation of 2D equilibria is physical.
o [ =~ 10  Discrepancies might be resolved by considering;:
T | » transport in radiation functions [17,20]
6L « molecules [20], ExB drifts [21]
T4 « momentum and energy for neutrals [15]
_ | . 5 )  Future research will focus on:
10 15 20 &  Extending validity by resolving discrepancies
Flux tube » Reproducing on other (
Figure 6. lllustration of mapping SOLPS-ITER to 1D profiles to compare with DIV1D. distance to target (m)
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