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6th and 8th-order Hermite schemes

e fourth-order Hermite scheme is not widely used.

e For many problems, higher order schemes can be

advantageous.

e GRAPE-DR (unlike previous GRAPESs) can be

used with whatever schemes.



Two different ways to achieve higher
orders

e Use previous timesteps

e Calculate 2nd (for 6th) and 3rd (for 8th) time

derivatives directly.
The latter approach

® is easier to program.
e has much smaller error coefficient

e can be made time-symmetric



Acceleration and derivatives

Tij
ajj = My,
Vij
Jij = My — 3Qag;,
a.
9 ()
Sij = M, 3 — 6ag,; — 3Ba;;,
ro.
ij
Cij = M — 9as;; — 987, — 3vay



Acceleration and derivatives (cont’d)

Tij * Vij
(@ A .

2

,8 — | 7f.7| "/.72 ( J 7/) +a2,
rij

3vi5 - (a; — a; ij* (95 — 3i
,y — UJ (a’] a”)r:_rj (]j J ) _|_a(313_4a2),
]




Predictor and corrector

Predictors: Usual polynomial form.
Caution: need to predict acceleration (and jerk for
8th order) and need to use one previous value(s) to

construct higher-order terms.

Correctors:
At At? , At3

Vie = Vio0 + 7((17:,1 +a;0) — E(Jz-,l — Jz-,o) + EO(S'L',I +
At AN ,

Vie = Vi0 T ?(ai,l + aio) — %(Jm — Jz',o)
At® At?

+ a(sm + Si0) — (ci1 — cip) + O(Atg),

T168R0



Timestep criterion

“(zeneralization” of the standard one:

1a©||a@| + [a®z /PO

|a,(P—3)||a,(P—1)| -+ |a(P—2)|2

At = n

seems to work fine.



Numerical result

o N = 1024,
Plummer model,
e =4/N

e Higher order
schemes actually

work.

e They allow much
larger timesteps
than that for the
4th order scheme
for practical

range of accuracy.



