
!"#$%&'"()*+,-.$/*%(0*1(2345(6%.'%73.8(!&&'9'1$.*17(
(

:;(!+-%"7*%<=(>6?(>;(@,'%.A*-137<(B()*C>67?(:;()$18D=(E;(F*13G=();(H4I=(J;(H4K=();(@3++*%7L=(:;CM;(N$8K=(@;(E39"O(
<P'1+39$Q=(DR'&5CS=(GT)M!=(I@M!)=(KMUHM=(O!HM=(LTR(!-7/%((

!"#$%&'($)*+,-.#$)"/01-0$)+23#-4$)+12+1,5*,26$)*6#.$
7)89$+#:2+4$1;#6,<#0$4"+##$*--#.#+*42+=#6*>.#;$
0-1#6-#$;+1?#+0@$A2B)CDD$10$B2;#.16E$"1E"=164#6014/$
*--#.#+*42+0$16$0F::2+4$2G$*..$4"+##@$

'@! !"#$:"/01-0$2G$6#F4+162$B*00$

H#+B1.*>$)+2426$IB:+2?#B#64$
).*6$7)I)9$

%@! J#K$:*+,-.#0$*6;$164#+*-,260$

H#+B1.*>$LF26$M#.1?#+/$N16E$
7LF%#9O$PQA$163#-42+$F:E+*;#0$

R@! Q1EE0$S2026$*0$*$422.$G2+$
;10-2?#+/$

PQA$163#-42+$F:E+*;#0$

ComPASS
SciDAC-3

!"#$%&&'&()*%!+,'!"#-./-0()01'23-34+"5+364+-73'#".48)01'"5'
903402)3:';7"0<47'-((4847-3"72$#%"!&'#()*+*,-.!&'#!/#%&0+0!,01,*2='
T! 4"#$B204$*;?*6-#;$*.E2+14"B0$U$:#+G2+B*6-#$2:,B15*,26$422.0$
T! -FV6E=#;E#$626=.16#*+$:*+*B#4#+$2:,B15*,26$*6;$F6-#+4*164/$

WF*6,<-*,26$7XY9$B#4"2;0@$
3*+*,-.!&'#0'("#>746402)/4'243#-/#(".42'4!56#23-34+"5+364+-73'
484(37"23-<('?@&A'B'484(37"#-104<('?@CA'D48.'2"8/472='
T! ZD=BF.,E+1;$7@8%'143$=(N*1,$9=(E$1,=(P!@RF$.59O$ZD=CLN$BF.,E+1;$7E$1,=(

P!@RF$.59$
T! ZL=<614#$#.#B#64$7!)JG>CP!@RF$.59O$
T! ZL=#[4#6;#;$04#6-1.$<614#=;1\#+#6-#$7V@6W6@=(N*1,$9=(E$1,9O$
T! ZL=CLN$<614#=;1\#+#6-#$7E$1,=(P!@RF$.59O$
T! ZL$#B>#;;#;$>2F6;*+/$7N*1,$99$G2+$>24"$B#4*.0$*6;$;1#.#-4+1-0$
T! M*+K16=<614#=;1\#+#6-#$7X-3&Y>6)9@$

7-89!&'#E)36'&()*%!')02<3F342='
T! P!@RF$.5?$<#.;$02.?#+0$$

7DF:#+PXO$A"2B>29O$
T! XTJ@R?(F6-#+4*164/$$

WF*6,<-*,26$7YXZD]9O$$
T! @T>JW?(:#+G2+B*6-#$$

*6*./010$U$2:,B15*,26O$$
626=.16#*+$:*+*B#4#+$$
2:,B15*,26@$

!"#$%&&'3""82#.8-+!)*'F0)GF4'(->-H)8)<42'5605#08*#1*!&'#%"*)#/-8=''
T! F6;#+04*6;16E$*6;$B1,E*,6E$>#*B$.200#0$G2+$#[10,6E$*--#.#+*42+0O$$
T! 2:,B1516E$6#K$*--#.#+*42+$;#01E60$$
T! F6;#+04*6;16E$164#+*-,26$K14"$04+F-4F+#0$*6;$E#6#+*4#;$:.*0B*0$
$

:6*'!"#$%&&'("88-H"7-<"0'60"#4I3402)/4'4I>47)40(4'!&#56*#;-)*,!&'#-/#
6)16+)03402)3:'>7"3"0'.7)/472J':6*#/-<%"#!"#-&#;K%L'$9$+99'%&)*8#&()*%!,J$

!MKN@ON# %$$L9!%N9MK&#C@NPM*&'B'NMML&#

Comparison of CPUs and GPUs

Pr
op

ag
at

e 
tim

e 
(s

)

0
10

0
50

0
60

0 596s

45s

74.6s

29.0s 26.4s
12.0s

Xeon X5550
Wilson Cluster
Tesla C1060 x1
Tesla C1060 x4
Kepler K20 x1
Kepler K20 x4

Xeo
n

Xeo
n x

32
Te

sla

Te
sla

 x4
Kep

ler

Kep
ler

 x4

84 bunches: instability 

6 bunches: no instability 

14 bunches: instability 

100,000 turns 
71 steps/turn 
7,100,000 steps 
4,194,304 particles 
29,779,558,400,000 particle-steps 
1,238,158,540,800,000 calls to “drift” 
 
Simulations in support of the  LHC 
Injector upgrades have lead to the 
largest-ever PIC beam dynamics 
simulations 
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