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PSB simulations gave inconclusive results

PS simulations of the injection oscillations with
indirect space charge wakes (low B) need to be
redone with direct space charge added

Can we use PyHEADTAIL?
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- PSB simulations gave inconclusive results

- PS simulations of the injection oscillations with
indirect space charge wakes (low B) need to be
redone with direct space charge added

- Can we use PyHEADTAIL?

- Only if PYyHEADTAIL passes the benchmark
tests against HEADTAIL!
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PS TOF beam with indirect sc wakes
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Bad agreement of coh. bunch motion
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Wakes behind agree well
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Wake in front is badly interpolated
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Original

wake_table (double , unsigned long

double

wiield
+ (=

extwake [lprov-1]
[1prov] - extwake[lprov-1]) / (zwt[lprov]
* ([ fabs(pos) - awt[lprov-1]);

wiield;

std: :vector<

{

uble> wake pretreat (d

double *

int

std::vector<
Fields.h<2>

=0.001;

uble> zout;
69% (202,0)

e

(c/1 Abbrev)

- zwt [lprov-1])

unsigned long

:%%- main.cpp<2>

Elick_z = wakefac * waketZ[0] / 2.
(n_turn=nt_wake-1; n_turn>=0;
ntnb =
dist = zs[jmain] - (double)ln turn*
(n_tur ) end_b=bmain;
end_b=0;

* nprl;
n_turn--) {
n_turn¥nbunch;

(n_step_b=nbunch-1; n_step b>=end_b;
(n_step_b + ntnb) *
zav = zave[offzave + ntnb + n_step_b];

zst =

n_step b--) |

imainZ2 nkin;
zstep [offzave + ntnb + n_step b];
(bunch_table[n_step b]=0) {
( {n_turn==0) && (n_step_b==bmain))
end_s1=0;

end_sl=jmain;

(n_step_sl=nbin-1; n_step =s1>=0; n_step =s1-- ) |

zstmp = zav + zst*( double)n_step_sl+nbin2 ) ;

distance — -zstmp + dist;

imain = n_step sl + imain2;

(bunch_table[n_step_b]>0) {
1prov = locate(zwt, -dis 0
-wake_tabl

-wake_tal

lprov) ;
waketXdip) ;
waketydip) ;
waketXquad) ;
waketVquad) ;
waketXydip) ;
waketX¥quad) ;
waketXecst) ;
waketYecst) ;
waketZz) ;

wake_storexdip (distan 1prov,

wake_storeYdip e(distanc
wake_storeXquad

wake_store¥quad

lprov,
lprov,
1prov,

-wake_tal l=(distanc

-wake_tal le(distanc
wake_storeX¥dip le (distanc
wake_storeX¥quad

wake_storeXcst

-wake_ta lprov,
lprowv,

Iprov,

-wake_takle(distanc

-wake_tal distanc
wake_storeYost -wake_tab

wake_tabl

.(distanc=, lprov,

wakez_storel distajce, lprov,
{
wake_storexdip
wake_store¥dip
wake_storeXquad
wake_store¥quad
wake storeXydip
wake_storeX¥quad
wake_storeXcst
wake_storeYcst
wakez_storel
}
tmpfact = wakefac*npr [offxs+imain];

44% (1023,16) (C++/1 Ebbrev)




Fixed

kick_z = wakefac * waketZ[0] / 2. * nprl;
(n_turn=nt_wake-1; n_turn>=0; n_turn--] |
ntnb = n_turn*nbunch;
dist = zs[jmain] - (doubleln_turn¥
(n_tur ) end _b=bmain;
end_b=0;
(n_step_b=nbunch-1; n_step b>=end_b; n_step_b--) {
imain2 = (n_step b + ntnb) * nbin;
zav = zave[offzave + ntnb + n_step b];
zst = zstep[offzave + ntnb + n_step b];
(bunch_table[n step b]>0) {
((n_turn==0) && (n_step_b==bmain)) end_sl=jmain;
wake_table (double , unsigned doub ] end_s1=0;

double

(n_step_sl=nbin-1; n_step_s=s1>=0; n_step_=sl-- ) {

zstmp = zav + zst*( (doubleln_step_sl+nbin2 );

wiicld - extwake[lprov-1] 045 distance - -zstmp + dist;
+ (extwake[lprov] - extwake[lprov-1]) / (=zwt[lprov] - zwt[lprov-1]) imain = n_step_sl + imain2;

* ((pos) - =zwt[lprov-1]); 04 ‘ =

wiield; (bunch_table[n_step_bl=0) {

1050 1prov locate(zwt, -distance, 0, lprov);

1051 wake_storexdip -wake_table(-distance, lprov, waketxzdip);
wake_storevdip = -wake_table(-distance, lprov, waketvdip);
wake_storeXquad -wake_table(-distance, lprov, waketXquad);
wake_stors¥quad ~wake_table(-distance, lprov, waket¥quad);
wake_storexvdip -wake_table(-distance, lprov, waketxydip);
wake_storeX¥Ygquad -wake_table(-distance, lprov, waketX¥Yquad):
wake_storeXcst -wake_table(-distance, lprov, waketXcst);
wake_storeYecst -wake table(-distance, lprov, waketYost);
wakez_storel wake_table(-distance, lprov, waketZ):

{
wake_storexdip
wake_store¥dip
wake_storeXquad
wake_stors¥quad
wake_storexydip
wake_storeX¥Ygquad =
wake_ storsXcst

uble> wake pretreat (doublew ouble** i, unsigned long wake storeYost

250 { 07 wakez_storel
251 > ! - =0.001; 1
2 int A tmpfact = wakefac*npr[cffxst+timain];
std: :vector<double> zout;
Fields.h<2> 69% (202,0) (c/1 Abbrev) B main.cpp<2> 44% (1023,16) (C++/1 Zbbrev)




After fix — wake fields agree
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After fix — problem with dispersion left
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Return to HEADTAIL — fix re-binning

Dipolar wake kicks based
on slice first moments
Slice first moments
calculated without
dispersion

We need to re-bin after
adding dispersion - slice
first moment with
dispersion

Thanks Giovanni!

(dispx>0.1) |

(dmain=fbunch [bmain_me] +npr_eff [bmain_me] ; jmain<fbunch[bmain_me] +nprbunch [bmain_me] ;

zpr [imain] += dispx * dpl[imain];

binning (zavetmp, szsize, bmain_me);

#ifdef USEMPI

(iproc=0; iproc<l; iproct++) {
bmainZ=bmain;
zavetmp2=zavetmp;
zsteptmpZ=zsteptmp;

(i=0; i<nbin; i++) {
stmp [1] ;
vetmp2 [1] =ystmp [1] ;
nprtmp2 [1] =nprtmp[1] ;
}

MPT_Beast (§bmain2, 1, MPT_LONG, iproe, MPT_COMM_WORLD) ;
MPI_BEcast (&zavetmp2, 1, MPI_DOUBLE, iproc, MPI_COMM WORLD) ;
MPT_Bcast (&zsteptmp2, 1, MPI_DOUBLE, iproc, MPI_COMM WORLD) ;
MPI_Bcast (xstmp2, nbin, MPI_DOUBLE, iproc, MPI_COMM WORLD) ;
MPT_Bcast (ystmp2, nbin, MPT_DOUBLE, iproc, MPT_COMM_WORLD) ;
MPI_Bcast (nprtmp2, nbin, MPI_DOUBLE, iproc, MPI_COMM WORLD) ;

zave [offzavetbmain2] =zavetmp2;
zstep [offzave+bmain2] =zsteptmp2;

(i=0; i<nbin; i++) {
xs[offxs+nbintbmain2+i] =xstmp2 [1] ;
vs[offxs+tnbin*bmain2+i] =ystmp2 [i] ;
npr [offxs+nbin*bmaini+i] =nprtmp2 [1] ;

dpturn =

main.ecpp

(i_space == 1) [
d s1le [MPR1] ;
1= [MPR1] ;
double [MPR1] ;
double [NPRL] ;

29% (793,0) (c++/1 2bbrev)

Jmain++)




Finally ist seems like PyHEADTAIL works
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... also with direct space charge
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PYHEADTAIL — benchmarks (PS)
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Unfortunately, with all these
,corrections” the resemblence
with measurements is no longer
that striking!

PyHEADTAIL simulations
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Conclusions

-  PyHEADTAIL successfully benchmarked against
HEADTAIL for PS low B wakes.

-  Wakes in front treated correctly
- Dispersion treated correctly

- PS simulations with direct space charge
aunched

- PSB simulations still pending... include multi-turn
wakes
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