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00 1.1: Vector relation in Byneman-Boris method

O00000000T=(¢/mAtB"/200000000000000» 00000
v O00o0v 00000

v = v +v xT (1.24)
vt = v +0v°x 8 (1.25)
0000S=2T/(1+T*)0000

obooobooooooboooboobb4b00bO00bboonbDDbo
goo

- iy At 1.26

v v + o 2 (1.26)
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O 2.4: Area weighting method in computing charge density.
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0 2.5: Charge conservation method in computing curren density : Case 1
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[0 2.6: Charge conservation method in computing curren density : Case 2
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3.3 J00O0ODOODOOD (Rational Runge Kutta method)
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Step 1: Input plasma parameters

Input the dataset name

godboooooooboboobooooobooDn

datal
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new ds(1)= 0.990000D+00

# of species 3

pc 0.100000D+05
species # 1
density .990000D+00
el charge .100000D+01
mass .183600D+04
para thml vel .333300D+00
perp thml vel .333300D+00
drift vel .000000D+00
cycl freq .100000D+01
plsm freq **2 .100000D+05
para beta .222178D+00
perp beta .222178D+00
larmor radius .333300D+00
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.121242D-01
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.222139D+00

.331600D+01



00000 @®DU0D0O0O00O00O0o0o0O0O0o0Dooooooooooo
Dy (w,k) =0 ; Dj(w, k) =0 (12a,b)

ooobop.O0p;, 00000 pOoOoboooooboboooobboobobbwbob g
ouoopD,=00000 D;,=000000000000000000DODO0O0OOOODOODOODO
D, 0D, 000000 buddblwbbbobbbooboooobobbogoooDoo
ooooU00o0 DO wOOOODOODOOODOOOOD |wO DOOODOOOOOOODOO
gboobobooboboboobooopobooboobomoboboboboobbboboon
guobogoougaano
gogododbobtboogobboooboobobobooboobooboobobooobogbd
gogbbogbobobuoogbooooboobobtbooobbgboobooooobooouogoooon
gbbddoouubbi wbobobuoboboouooobboboboobobooooboao
oo booobboouobuogboubobbooboooobbboooobobooboaoboon
goooobobbobbogodbouoooooobobobobbouooobogoobooooboboo
god

Step 2: find seed root
Input wkk(=wave number) and wth(=prop angle)

1,1
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Specify the frequency domain for the seed roots.
Input real(ol), real(o2), imag(ol), imag(o2)

0,1,-.02,.1
0000000 w=w,+1y0000Oreal(ol) < w, < real(o2)imag(ol) < v < imag(o2)
gogoooooo

000 imag(ol)Uimag(o2) OO OUDOODDOOOODOOOUOOODOOOOOOOOOOOO
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. now searching the roots.



10 root(s) are found

rt# real w imag w residue iter itry
1 -0.200970D+00 -0.880320D-01 .69349D-14 83 121
2 -0.126941D+00 -0.232688D-08 .78023D-14 33 4
3 -0.832901D-01 -0.175863D-01 .56708D-13 21 2
4 0.832902D-01 -0.175856D-01 .13754D-13 23 1
5 0.116475D+00 -0.800347D-01 .26313D-11 26 36
6 0.118361D+00 0.105746D-07 .46397D-14 37 5
7 0.125838D+00 0.111404D+00 .22495D-14 31 3
8  0.264957D+00 -0.247404D+00 .10834D-11 68 27
9  0.544976D+00 -0.444636D+00 .13168D-09 72 28
10  0.846275D+00 -0.131343D+00 .75697D-11 34 26
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34 Step 3. UDOODODOO

gobgboboboboogbooboooouobboboobouooboobooboobodad

Step 3: computation mode 7
1: vary k, fix theta / 2: fix k, var theta

0: back to previous step / 999: end

key in the root number for tracing

Input wkkl, wkk2, nkk

0.01,2,50
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OO00000000 k0000 wkki< E<wkk200O0 00000000 nkk0O0OO0O00OO

gobogooobooobbooboobooobobboboooogobooooo m

1 0.0100 0.1000 -0.0314 -0.0000 0.0000 -1.0000 0.0012 17
2 0.0506 0.1000 0.0168 0.0903 0.0000 1.0000 0.0012 13
3 0.0912 0.1000 0.1066 0.1154 0.0000 1.0000 0.0012 5
4 0.1318 0.1000 0.1842 0.0883 0.0000 1.0000 0.0012 7
5 0.1724 0.1000 0.2391 0.0588 0.0000 1.0000 0.0012 9
6 0.2131 0.1000 0.2850 0.0386 0.0000 1.0000 0.0012 7
7 0.2637 0.1000 0.3303 0.0263 0.0000 1.0000 0.0012 7

googgo
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gmobbooboooboobooboobbbooooon vary-ktxt* 00 oo g
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Step 3: computation mode 7
1: vary k, fix theta / 2: fix k, var theta

0: back to previous step / 999: end

2

key in the root number for tracing
7

Input wthil, wth2, nth
.1,60,50

1 0.1000 0.1000 0.1268 0.1114 0.0000 1.0000 0.0012 O

2 0.1000 1.3222 0.1258 0.1114 0.0000 0.9995 0.0164 3

3 0.1000 2.5456 0.12566 0.1114 0.0000 0.9980 0.0316 3

4 0.1000 3.7671 0.1254 0.1114 0.0000 0.9957 0.0469 3

5 0.1000 4.9900 0.1251 0.1114 0.0000 0.9925 0.0621 3

6 0.1000 6.2125 0.1247 0.1114 0.0000 0.9883 0.0774 3

7 0.1000 7.4358 0.1242 0.1114 0.0000 0.9833 0.0928 3
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