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1. Abstract 2. Toroidal coordinates (u, v, ¢)
We linearize the ideal MHD-equations to find the frequencies and
damping rates of the ideal quasi-modes in coronal loops taking into r = OETANDEE
cosh u — cosv
account the curvature along the loop. _ asinhusing
In the limit of small curvature, the quasi-mode frequencies remain YT coshu—cosv
unchanged, but, as a consequence of the curvature, quasi-mode z = __asmv
cosh u — cosv
oscillations are slightly more damped.
3. Force-free magnetic field 4. Equilibrium & model & linearization
. (Qu,v, 9,1) = G, v) expi(ks — wi))
B = B(u,v)eg
+
= MHD static
Force-free — B(u,v) = Baw @ -
sinh u
ﬁ o E =0 (Ba is magnetic field on axis of loop)
EQUILIBRIUM I—»

5. Solution of Governing equation “@59\'
(] cosh u—cos v)%
The general solution to the governing equation: @ pa,e(};nT) for u < ug
4
p(u,v) = pa,iq(u)(wsziz%m for up < u < wug +d,
by 3 . . (cosh u—cos v)
Eo = Z Cve/i.ﬂ Fe/zﬂp’(u‘) exXp (2,‘1‘3(7) - )) Pa,i sinh? u forup +d <u
B : :

f is integer (cfr. m in cylinder). a./; = w/wa o/ and F, /; g(u) equals

1k T2
—1t3 \//17(,\i %

F; g(u) = cosh~ 181y (coth? w)
D

1k = 18 3 K - 18 T
QFL(I—E 1—0:;—&-'“—)‘,1—‘—1—0:;-{-%:1—&-‘@,‘”: ooh2 ) GOVER’NING
< Costi=u EQUATION:

y ( 2 \—1-k,/1-a2
Fe g(u) = cosh™Pu (coth2 u,) E Fe %

) 2,2 2
k > B . 5 2 bqb) - k?w?(cosh u — cos v) <b¢)
_ — Z2aLE N — % 2, AV —_ ) = — i
4 > m—‘r 5 14+ky/1 — a2; tanh® u) ( B w?%a? sinh? u B S ———

d is thickness
of inhomogeneity

6. Connecting the external and internal region
o ~N
Pi—P. = 0 “rwA(a?—l)(ag—l)Ciﬂ(52+lcothuA+§ _ )
; _ |A] ’ 2 4 sinhup
§—&e = Jump imwh , o 9 F; g46(uo) . exp (—|6|ua) 3 1
[ aF (af —1)(ag — 1) Z Ci g6 —————— exp (—idvg) —————= (coth upa +—-(6+1)— )
- |A] F; g(uo) 2 4 sinh ua
[ Equations for C.. /; 3 ]— (Sfl(c); = ’ il
— Gip (@2 - DTEEL (uo) - (02 - ) TERL (ug)
| " " (~15lu0) Fipro(ax0)
1—cothug, o 2 . exp (—|0|uo) Fi,prs(uo 9 2
u a is place of resonance @ + 2 (ai — ae) + 62;) Cln@""‘s 90 (_1’57}0) 2 Fi,ﬁ(uo) (ai - ae)
ug < up < ug +d \_ a J
7. Small curvature 8. Realistic coronal loops 9. Conclusions
O— O Expand @ for small curvature e: Demand that has a solution: o No preferential
I ) g oscillation direction
C w = wor — wwpi(l+¢
Ll : b = o No first-order change in
with .
@ a Lk quasi-mode frequency
1 1 i
N = P wor = ) e Quasi-modes slightly
sinhup - SInhua more damped
| No real part to first order on diagonal! e Only coupling between
AN . | nth of-diagonal o< &™ neighbouring poloidal
mode numbers




