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ORB5

Consider linear Gyro-kinetic particle description

X = VH+VC+VVB, (1.1)
. v + vc
= —— - B 1.2
() (12)
where

VH = Vzb, (13)

2

My V3
Ve = aB: b x (b-Vb), (1.4)

7

= b x VB. 1.5
vys %Bﬁ X (1.5)

Here, B is a pre-described and unperturbed ad-hoc magnetic field with
poloidal flux function ¢ = (r) and dv/dr = rBy/q.
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Excitation of TAE modes using antenna in ORBb5

Let us introduce an antenna to the system

H=Hy+ 0(65) + eantHl,ant + O(Eezmt) (16)

where

Hl,ant = q0<¢ant - VZAlHant> (17)

Taking variational derivatives of ORB5 action with this modified
Hamiltonian leads to gyrokinetic Vlasov eq. with characteristics

X = V|| + Ve + VOB + €antVE,, x BT Cant Va5, » (1.8)
(vt
v, = _% -V (MB+6antqcr<¢anteV?4ﬂjﬁlt>) . (19)
ovVz
Here we consider
S5—5( N 2~ ~
¢ant — se_(To)zRe ZAjei(mj0+nj¢)eiWantt . (110)
j
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Figure: Antenna’s potential profile
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Interaction of fast particles with antenna.
Steeper safety factor profile.

EM simulations.

Implementing antenna as Al in ORBS.
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2. Convolution-based solution of Ito process

Consider Ito process of V with drift A and diffusion D = 20'0'T i.e.

dV; = Adt + o dW, (2.1)

Euler — Maruyama : AV, = Agn)At + J,(jn)Rj(O, At) (2.2)
=R; (A"t Df"At) (2.3)

— v =V m; (APAr D AL)  (24)

We know pdf of X + Y is fxiy(z) = [ fx(§)fy(z — &)dE if X and Y are
ind. rand. var.

() = [ fn(©N (n- €A DAL a6 (25)
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The multivariate Gaussian ditr.
e~ 3(n—€-a)' = (n—¢-a)

(2n)"/2,/det(2)

a(€) = AtA(g) and (&) = AtD(€). (2.7)

N(n—ﬂa,x) =

where (2.6)

using eigenvalue decomposition 371 = UT AU can be written
e—(n—&-a)TUTAU(n—€~a)/2

(2m)/2, /det (%)

N(n-¢lax)= (2.8)

e_‘ﬁ_é_é|2

n
= ,  where Xj := \/)\;/2(2 Uijx;).
Jj

(21)7/2, /det(Z)

The exponential can be expanded with Hermite polynomials

. P a
e =3 2 (64 8) ha (), (29)
a>0
— 1 ~ fum (§) 2 A\Y n
= ) = 32 (4) | sy (€ 4) e
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Linear Landau operator
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