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[Mporpecc B DT akcnepumeHTax
D-T experiments in magnetic confinement fusion before 2021 O

15 oTH
ool + Previous D-T experiments:
';': n - 1991: PTE - JET
(1954)
E,, \ - 1994-96: TFTR - Princeton USA
! -1997: DTE1 - JET
Type | ELMy H-méde
i 3 BMA/3 8T - (2003 trace T exp. - JET)
2

* Camed out in tokamaks with carbon wall
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Chordal DT neutron emission

nnasmeHHoro wHypa TFTR: “thermal”, “beam-thermal ” n “beam-beam’

{(1017/m2/sec)

N3mepeHHoe (TOYKK) U pacyeTHOE XOPA0BOE pacnpeaesieHme
HEWNTPOHHbIX UCTOYHUKOB Pa3HOU PU3NYECKOU NMPUPOabl MO CEYEHUIO

— CTO/IKHOBEHMA NPOTUBOMNONOMKHO HANPaB/AEHHbIX NY4YKOB. 2 —
BPEMEHHOM X0/, UHTErPasbHOro HEMTPOHHOro usnyyeHuna ans JET c
PacYeTHbIM pa3aeneHnem Ha oTaeNbHble ppakuum (NYHKTUP)
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JET 50-50 D-T hybrid scenario achieved record, sustained P,,, O
Hybrid scenario run for the first time in 50-50 D-T and Be/W wall

- 2IMASIAST, Qg ~ 48, ~25 fi ~ 14 Wobwk ot ol NF .0n JET T & O T 2020
- Gas injection only (type | ELMy pedestal) Hobert #1880 (Friday)
- Lower density, T.> T, e

12 ™99 F_ .0 e -

« Sustained high fusion power for long time

» Record 50-50 D-T fusion power averaged
over 58 ~ 8.3 MW and record D-T fusion
energy ~45 8MJ

* D-T fusion power > 10MW for > 3 a-particle
slowwng down bmes
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PocT m3iaydyenusi B xoae Harpepa! CHI:KeHHE MOIIIHOCTH
cuare3a! IloBexenme miaornoctu ??? PasoaBienue?

JET Baseline scenario: reduced operational space in 50-50 D-T )
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JET#99648 3.5MA/3.36T
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Optrmused fueling (gas * D-pellets ) for
ELM control (W Suahing) - W radeton ot LFS

- Improved pedestal pressure
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High fusion power pulses ©
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#99960 (low perf.), #99964, #99970, #9997
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h e " NBI system converted to full D-NBI for the
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. U7 P | « 4 pulses were stable during 5s high power
r % ! ﬁ“ -H._ﬁF.M—w-\H_M«;%TJ--. phase, others experienced high-Z impurity
A I —— ""'”'"{;"_':: —» “=4  accumulation.
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JIntumzanus (TFTR) , kak cnoco6 pemenust mpoodieMbl
1 — JlazepHasi MHKeKIUS JUTHEeBOT0 a3po30.s (metogq DOLLOP) B xone
DD pa3psaaa TFTR, cHHu:keHMe IJIOTHOCTH M POCT HEMTPOHHOTO BBIX0/A.
2- Camkenue Z . B uenrpe (R=2.5-2.9m) ¢ 2-3 go 1. [laxenune 3muccuun
Cll B xome DOLLOP —3kcniepuMenTa

DOLLOP Aerosol Controls Recycling - Improves Performance
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o Zeff data determined spectroscopically and displayed
att = 4.4 sec for discharges with identical externally-
controlled parameters.

(R=282m, |, =23 MA, By = 56T, P, =18 NW).



Integrated Ne seeded radiative H-mode demonstrated in D-T @ ‘

Strike points on dverion vercal targets 6 =0 35

2MA/ 27T (g # 30)
PUAA (whnt Necn| - IR0 1 (i o . |Mlhdmmullﬂdiﬂﬂ

» e it Btiniil ioniieniit

1 adam?-* e demonstrated for the first time in 60-50 D-T
jul g (TN with BeW wal
o[ PP O + Well-controlled long pulse

+ Partally-detached divertor plasma

* High radiated power fraction

+ Good plasma energy confinement

+ Small, high frequency ELMs

+ Confirms Ne as promising extrinsic radiator
for ITER

Garowd
*—__ Strongly reduced divertor

;g,,uuh-mmmmm
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Negative Triangularity (NT) Potentially Transformative Scenario for Fusion

Energy

Campaign 6,,, = -0.5
Reduced NT 6,,, = -0.05

* Promise of NT first demonstrated on TCV! with doubling
of confinement compared to positive triangularity (PT)

— Inspired NT experiments on AUG? and DIII-D3 0.8

* Month-long DIII-D NT campaign performed in 2023*

S
* DIlI-D NT plasmas achieved high performance = 09
(By > 2.5 and Hgg, = 1) in an ELM-free regime at high N
power
— Talk will focus on campaign and reduced NT shapes _0sl

'Pochelon et al., Europhysics 1998, Camenen et al., NF 2007 and Temp|

Coda et al., NF 2021 NG files

Hoppel et al., NF 2022 1215182124

SAustin et al., PRL 2019, Marinoni et. al., PoP 2019 and NF 2021 R [m]
DIII-G 4Paz-Soldan et al., ArXiv 2023

NATIONAL FUSION FACILITY 194212 3.5s 180520 3.5 s

3 Thome / IAEA / 17-Oct-2023
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Future Work: Outstanding Questions from DIII-D NT Campaign Motivate

Further Exploration of NT World Wide as a Solution to Core-Edge Challenge

* Questions about scaling confinement to reactors remain

— DIII-D confinement results potentially show "strong”
power degradation and slight dependence on rotation

— Multi-

machine studies required

— More RF dominant cases needed

* Campaign challenged by open divertor with short parallel
connection length

— Improved core-edge integration should be possible with
baffled and possibly pumped divertor

{_{
NATIONAL FUSION FACILITY

Other DIII-D NT Contributions:

A. Marinoni: CGYRO Simulations Poster: Now

L. Casali: Core Radiation Poster: Saturday AM

A. O. Nelson: L-H Physics: Poster: Friday AM

A.O. Nelson: MANTA NT Reactor Design Poster: Sat AM

Thome / IAEA / 17-Oct-2023
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Impact of on and off-axis
NBI on neutron emissivity
profile in good agreement
with neutron camera

6 ' 4. N Marrinon of o | 29" AEA Fusion Ensrgy Conlersnce | W* October 200)
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