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•Impact of small hydrogen pellet injection on plasma fueling and 
confinement dynamics in Heliotron J are investigated. 

•A comprehensive diagnostic suite—including two-dimensional high-speed 
Stark broadening spectroscopy, event-triggered Thomson scattering, EUV 
spectroscopy, and AXUV detectors—was employed to characterize the 
ablation, homogenization, and plasma profile reconstruction (including 
the "reheat") phases. 
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Shadow Graph and light gate measurements show that the intact 
pellets have speeds of 260±30 m/s and a typical size of 1.1-1.2 mm. 

Note: Recent optimal size for the injection experiment is 0.6 – 0.8 mm. 
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• O V ⤵, C III ⤴ just a8er the 
injec=on is indica=ve of cold pulse.

•  Then, radiators tend to shi8 from 
lower to higher charge state ions, 
ex.  C III⤵ , O V⤴  Fe XV, XVI⤴ 

• cooling occurs at the 2nd half of the 
reheat,  Fe XV, XVI⤵ 

• ECH seems to act both as pumping 
out the highly-charged ions  O V⤵ 
and hea=ng of C III ⤵ 

• Detailed mechanisms are s=ll open 
ques=on.

Line integral EUV in the central chord

1)  Ablation     (~ 0.4 ms)

3) Plasma Profile Reconstruc(on (10 ~ 20 ms)

2) Homogenization: (~ during/just after ablation)

Pellet InjecPon in Heliotron J

Diagnostic Suite for the Pellet Fueling Phase 1) ~ 3) 

For 2) Event-triggered Thomson Sca>ering

for 3) EUV
 spectrometer

EUV Spectrometer 

Grazing incidence: 
16-39 nm in every 5 ms.
shot-by-shot base angle scanning
 ...  covers fairly 60% of r/a

For 3)  AXUV detector   

minimum total delay from ~ 330 µs
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Preliminary analysis shows:
NBI seems to depart the ablation cloud from the injection path.
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Typical  Hβ  Spectrum

- Gaussian = inst. (fix)
- Voigt  =  measurement 
- Lorentzian  = > to determine ne

Types of "reheat phenomena"

Note: near-term upgrade : 12x12 -> 16 x 17 channels 

• A diagnos0cs suite covering abla0on, homogeniza0on, and profile reconstruc0on was proposed and 
implemented for pellet-injected plasmas (pellet diameters 0.6–1.2 mm) in Heliotron J.

• The plasmoid (density cloud) was visualized, revealing elonga0on along magne0c field lines.
• We succeeded in capturing the intensity, density, and trajectory of the abla0on cloud, providing a nearly 

complete view of the abla0on process.
• The penetra0on path and arrival posi0on (bright core of the neutral cloud) were iden0fied.
• An event-triggered Thomson scaUering system captured snapshots of ne and Te  during the homogeniza0on 

process.
• The temporal evolu0on of total radia0on (AXUV) and impurity emissions (EUV) was analyzed to elucidate 

profile reconstruc0on dynamics, including the “reheat” phenomenon.

arrival posi=ons  by emission cloud


