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Recap

* Poisson’s equation

AD =47aGp

F =—-mV®
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HYBRID CODES

Recap

* Poisson’s equation

AD(F) = 4aGp(7)

F(F) = —-mV®(F)

particle approach

.o Gmm, _
F(r,) = —E(r_—r)g(r,. -7)
i=j i T

grld approach (7. ;, =position of centre of grid cell (i, j,k))
A(I)(;‘;',j,k) = 4777Gp(?i,j,k)
F(;’;Jk) = _mv(p(?i,j,k)
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Recap

* Poisson’s equation

AD(F) = 4aGp(7)

F(F) = —-mV®(F)

mixture

[ . N\
particle approach

.o Gmm, _
F(’;’)=_E(r_—r)J3(ri_rj)
i=j N\ j

gl"ld approach (7. ;, =position of centre of grid cell (i, j,k))
A(I)(;i',j,k) = 4‘77:Gp(;§',j,k)
F(;’;Jk) = _qu)(;’;,j,k)

.
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Recap

* Poisson’s equation

* the particle approach
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Recap

* Poisson’s equation

* the grid approach
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HYBRID CODES P3M

* Poisson’s equation

* the P3M hybrid approach

PP PM
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particle-particle-particle-mesh code...
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P:M

= Poisson’s equation - the P3M hybrid approach

* short range force: pure PP method
* long range force: pure PM method
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P:M

= Poisson’s equation - the P3M hybrid approach

* short range force: pure PP method
* long range force: pure PM method
10°* TraT
i —— P°M force i
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10° =" ---- PM force m
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off for PP force...
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HYBRID CODES P3M

= Poisson’s equation - the P3M hybrid approach

* AP3M code (Couchman 1991)
* HYDRA code (Couchman, Thomas & Pearce 1995)

The Hydra Consortium
€3 http://hydra.sussex.ac.uk/ ~ Q- AP3M

[I0 Dict AIPv Astrov Bankingv Berlinv Lifestylev Macv Mailv Miscv Musicy Newspaperv Shoppingv AK AMIGA Send

The Hydra Consortium

Consortium Software Science

The following software packages are available:

. - adaptive particle-particle, particle-mesh plus smoothed particle hydrodynamics (includes a cosmological
initial conditions generator and several utilities).
. - adaptive particle-particle, particle-mesh code. Older than Hydra but faster and more memory-efficient for

dark-matter only calculations.

© 2001 The Hydra Consortium
last updated August 28, 2001
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HYBRID CODES P3M

= Poisson’s equation - the P3M hybrid approach

(AP*M code (Couchman 1991)
Adaptive P3M

* HYDRA code (Couchman,Thomas & Pearce 1995)

The Hydra Consortium

€3 http://hydra.sussex.ac.uk/ ~ Q- AP3M

[I0 Dict AIPv Astrov Bankingv Berlinv Lifestylev Macv Mailv Miscv Musicy Newspaperv Shoppingv AK AMIGA Send

The Hydra Consortium

Consortium Software Science

The following software packages are available:

. - adaptive particle-particle, particle-mesh plus smoothed particle hydrodynamics (includes a cosmological
initial conditions generator and several utilities).
. - adaptive particle-particle, particle-mesh code. Older than Hydra but faster and more memory-efficient for

dark-matter only calculations.

© 2001 The Hydra Consortium
last updated August 28, 2001
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HYBRID CODES P3M

= Poisson’s equation - the P3M hybrid approach

(AP*M code (Couchman 1991)
Adaptive P3M

* HYDRA code (Couchman,Thomas & Pearce 1995)
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HYBRID CODES P3M

= Poisson’s equation - the P3M hybrid approach

(AP*M code (Couchman 1991)
Adaptive P3M

* HYDRA code (Couchman,Thomas & Pearce 1995)

¥ .-j:‘._ individual P3M calculation
: with
isolated boundaries
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HYBRID CODES P3M

= Poisson’s equation - the P3M hybrid approach

(AP*M code (Couchman 1991)

Adaptive P3M
(Couchman, Thomas & Pearce 1995)

* HYDRA code

o .-j-:"_ individual P3M calculation
with
isolated boundaries

v

no gain in accuracy,
“just” speed-up...
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HYBRID CODES Other Techniques

" Poisson’s equation - the hybrid approach

* (A)P’M (Couchman 1991)
* Tree-PM (Xu 1995; Bode & Ostriker 2003; Dubinski et al. 2004; Springel 2005)
* Moving Mesh Codes (Gnedin 1995; Pen 1995)
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HYBRID CODES Other Techniques

" Poisson’s equation - the hybrid approach

* (A)P’M (Couchman 1991)
* Tree-PM (Xu 1995; Bode & Ostriker 2003; Dubinski et al. 2004; Springel 2005)
* Moving Mesh Codes (Gnedin 1995; Pen 1995)

0.04 O AN 4 ]

D i

1 -

0.02 | _

x ;

4y o _
- S 0.00 =
3 18
4 S
I ] &
-0.02 -3
12
1 &
'0.04 L PR L L e gl n

0.001 0.010 0.100
r/L

COMPUTATIONAL COSMOLOGY




HYBRID CODES Other Techniques

" Poisson’s equation - the hybrid approach

* (A)PM (Couchman 1991)

* Tree-PM (Xu 1995; Bode & Ostriker 2003; Dubinski et al. 2004; Springel 2005)
* Moving Mesh Codes (Gnedin 1995; Pen 1995)
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modified via short-range cut-off factor again...
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HYBRID CODES Other Techniques

" Poisson’s equation - the hybrid approach

* (A)P’M (Couchman 1991)
* Tree-PM (Xu 1995; Bode & Ostriker 2003; Dubinski et al. 2004; Springel 2005)
* Moving Mesh Codes (Gnedin 1995; Pen 1995)

e tree walk only in spatial vicinity of target particle

* no periodic boundaries

=> substantial performance improvement!
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HYBRID CODES Summary

" Poisson’s equation - the hybrid approach

* (A)PM (Couchman 1991)

* Tree-PM (Xu 1995; Bode & Ostriker 2003; Dubinski et al. 2004; Springel 2005)

* Moving Mesh Codes (Gnedin 1995; Pen 1995)
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