
DIII-D Vessel

DIII-D #109861
  (0.52 T)

NSTX 
Vessel

NSTX #107351
  (0.5 T)

  Translated
DIII-D Shape

Alfven Mode Similarity Experiment

Goals:  Match NSTX field and shape to study R dependence.
           (The beams are similar, so this matches vb/vA.)
           Measure stability threshold.
           Measure most unstable toroidal mode number n.

���������
	�������������������������������� �!��"#$�%	&��(')��*�+,���.-/�$0��1"32��546�/-.+,)��7�������+,8��90��:�2;+��=<��?>!@;+�	A�)*)B�C��D��E&�&F
FG� HI�?JK2;��7�7���)���&��	LH���-/�&FM�)*)�ON;@AE�*��(')*P+)N;��Q�&FR+,)*��

S



T UWVYX[Z]\_^a`cbedgf h i jkj.jOlmi i Z�n6\poq^sr/tvu

TAE Gap

Neutrons

n=6

n=5

T
w

e (keV)

ne (1020 m-3)

Pinj (MW)

Ip (MA)

0

1

2

0
x

0.5

1.0

DIII-D 109855

y



T UWVYX[Z]\_^a`{z |}h ~ i Z�n=\poq^sr/tvu

TAE Gap

n=1

n=1

CAE (aliased)

Neutrons

T
w

e (keV)

ne (1020 m-3)

Pinj (MW)
Ip (MA)

0

1

2
�

0
x

0.5

1.0

NSTX 107347

�



n=
1

n=
2



n=
2

n=
1

B
road &

 N
arrow

 F
eatures H

ave S
im

ilar Frequencies

�



� `�^�n�n=ZA\ �!h�T ��� |}X�u�\�U�r�^a`���u�^�UI�ermu ZA�
� � UIo i uL�eZA\Lu�n

0 50 100 150
FREQUENCY (kHz)

Lo
g 

10
 P

O
W

E
R 0

-4

-8

NSTX 107335.0140
DIII-D 109855.1035 n=1 2

3

5 6

7

�����&�������A !¡£¢¥¤�¦Q§)¨;�&©%ª&«�¦6¨;�¬�«���®s¯ S ¦%°�«�§�±$©%�&²�³G«��´±$µ¥©Q«P¶/¤·±%¨�¸º¹£¸�»½¼½¾±%¨;�´±/¤·¦m¿ S�ÀpÁ½ÂmÃ ¶/¤·¢¥«�Ä]°�Å�¦Q¦%¤·Æ¥²·����Æ�Å�µ¥��§�«�ÇÈ©%«g¦%Å��;�´�¥§�«=É;¦%¨]Æ�Å��¥«´Ê
�ÌËm¦%«=�;�&©Q©%Å�¶Y²·¤��¥«�ÍÎ§�ÅA«�Ï½¤�¦Ð±$«g�¥§�«�Å&³�Å&±$¨¥«g©Ñ®Ò�Aµ�ÓPÆ�«g©%¦.�&¦Ñ DÔ�Õ�¦%¤·ª��;�´±%µ¥©%«´Ê
�ÌÖ;Å�©�×�Ø%Ø%Ø(ÇR×PÙ´¤·��³G«�©Q©%«g¢�³G©Q«�Ú]µ¥«g�¥§g��¤·�p°¥²Û�&¦QÓÜ�m³G©$�&ÓL«/¿eÝ À�Þ Å&³��¥Å�ÓL¤��;�&²A DÔ�Õ³G©Q«�Ú]µ¥«g�¥§g�&Ê
��ß�²��&¦%¦Q¤�§ºàQ§)¨¥¤·©%°¥¤·�¥ª_ÓáÅA¢¥«g¦%âºã(¸v¹ äå ¸�»½¼½¾æÙ�çL¸3è&¸é¿ëê À�Þ Ù�¿ S ÓL¦�Æ�µ¥©%¦Ð±$¦�Ù®�¯ S Ù y Å�© ��ì �&²·¦%Å�Å½§g§�µ¥©/Å��_ÓLÅ�¦Q±m�k�½ !¡[¢¥¤�¦Q§)¨;�&©%ª&«�¦�Ê

ê



DIII-D

Unstable
Weak
Stable

NSTX

BEAM : ALFVEN SPEED

B
E

A
M

 B
E

TA
 (

a.
u.

)

Similar TAE Thresholds

��í��¥«=¦Ð±$«�´¢��_Ý ÀpÁ «�îÎÆ�«�´Óï¤�¦Ñµ¥¦Qµ;�&²·²·��µ��¥¦Q±$�&Æ¥²�«=¤·��Æ�Å&±%¨�¢�«g¬A¤�§g«�¦�Ê
�ñð;ò�óõôÐöv÷cã
øKùú;ûMü´ý,®3þ ì è¥ãõÿ]ù®3þ��
û������Aý	��ú�
_ù��� å ì Ê

�



THEORY

E
X

P
E

R
IM

E
N

T

DIII-D

NSTX

Most Unstable Toroidal Mode

TAE Mode Number Scales as Expected
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Conclusions
1) Made 0.52 T discharge on DIII-D & 
 ~ matched shapes.
Future similarity experiments will be easier.

2) Chirping modes common on NSTX but
not observed on DIII-D.
Why? Larger shear?  Larger gap?

3) Empirical TAE thresholds comparable.  
Will calculate theoretical stability.

4) TAE n number larger in DIII-D as expected.
Scaling law works; will compare w/ full theory.

5) Observed CAE activity on DIII-D.
Need to repeat for quantitative conclusions.

Miscellaneous Remarks:

1) DIII-D H-mode threshold was low as expected.
2) Electron profiles looked similar.  Learned
how to avoid Alfven modes for a confinement
similarity experiment.
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