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LONGITUDINAL WAKEFIELDS

For a bunch of longitudinal charge distribution ., the bunch wake W(s)—the
voltage gain for a test particle at position s—is given by

real S-band accelerating structure mstalled m 2 ab

= — /000 W(s)A.(s —s')ds" .

- g »
For an array of cavities with period p clnnbe iz A D e
n \ ;- ; "J: a
Wl e e -
V=C
Wi(s) = —2exp( \/3/31) : =
mwa
al® 91-6 For our code based on superkekb structure:
s1 =0.41 :
1 p2-4
Denved from empirical modeling (not first-principles Maxwell's equations) for short-range wakes in disk-loaded structures Parameter Symbol Value
to quantify how a trailing particle 1s affected by fields generated by leading particles, as a function of their separation s.
Cell period p=2/3 35.0 mm
tures Iris radius a 10 =11 mm
S.
Gap length g ~29.2 mm

Energy gain [MeV/MW 2] 7.87



Process Included in shown Available in ocelot
simulations
Second-order transverse | no yes
maps
Wakes yes yes (need wake table)
Space charge no yes
CSR yes yes, but not taking beam pipe into account. To

be included

SR energy loss and
diffusion

No/yes (checks for BTE
only)

yes
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OCELOT: SAD:
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After having same results, we do for different bunch charges : 1nC and 3 nC



Using OCELOT we where able to do several test like this

3nC: value we where using in BT studies
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*First week of beam study was for DR

And BTP



RTL WP LER injection point
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Sect.? Sect.3 to Sect.b

1
“e- beam




RTL > LER injection point

3 parameters to optimize from RTL to ring entrance:

To minimize energy spread at entrance of main ring:



3 parameters to optimize from RTL to ring entrance:

Amplitude at BCS

e T
1§ T o Phias .
~ ol
=
N

Amplitude at ECS?

Injection

To minimize energy spread at entrance of main ring:



3 parameters to optimize from RTL to ring entrance:

Amplitude at BCS

Amplitude at ECS?

1l I| I || I_JI_I
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*No wake field yet (just examples)
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RTL > LER injection point
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RTL > LER injection point
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"double-bunch problem” the last day

KBE 2 EBIEEDHAE

it was also observed to split into two at SC_58_4.

HER BTCKBEE—AN 2 DICOHhNTULDB E
=, SC 58 4 THEB2 DICHERELTLV,

KL A2, KL 3,KL A4, SB B DNtE% [-2, +1] [E
Zlb=stEd & DRtOBRFHMNE(L U,

IFRZEERIE -2° (CY 9D EEIF 1 DIC
C\tc\50

1st LaserdD 3V — REBBIMEZZ X CHE 77 DER3 (IEBIHVRLN,
{a]is ?

Beam Profiles at SC_58 4 and A-sector, B-sector
klystron phase.

SUMMARY


https://kds.kek.jp/event/55934/

"double-bunch problem” the last day
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KBE 2 EDLEE
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Super
KeKkB
» )

A cross-check of emittance estimation in Quad-OTR scans

* Discrepancies have been noticed between the emittance displayed on the Quad-OTR
scan panel and other methods (D. Oumbarek, eg., in the beam size discussion on May 29).
 Then an independent analysis is tried for the same measurement data.

K. Oide, N. lida @ ICG June 3, 2025 Summary

Super
KeKB
» .

* Factor of x3-x4 discrepancies in the emittance found in the case of BTP horizontal
using MS.4 and QXF6P.

* Horizontal, MS.10 and QMF4P, the difference is only 4%.

 For BTE, both horizontal and vertical, two calculations give identical results.

Many thanks to Driss Oumbarek, and all members of the ICG/SuperKEKB team.

screen quad vBex (um, panel) | yBex (um, this calc.)
MS.4 QXF6P 505 135
BTP(X) MS.4 QXF6P 173 47
MS.15 QMF4P 193 185
screen quad vBex (um, panel)| yBex (um, this calc.) remarks
BTE(X) MSE10 QTF1E 264.8 264.8 original
MSE10 QTF1E 320.5 320.5 long bump
MSE10 QTF1E 421.4 421.4 R56 = -0.67 m
screen quad vBey (Um, panel) vBey (um, this calc.) remarks
MSE10 QTD2E 106.4 106.4 original
BTE(Y) MSE10 QTD2E 106.1 106.1 reset to ref
MSE10 QTD2E 170.7 170.7 R56 = -0.67 m




Last week:

Measurements at linac CR

* They will send me the raw data

« STAFF meeting KBE beam study: "double-bunch problem"”

e Screen size of first measure was wrong H [mm/pixell: 0.0615
V [mm/pixel]: 0.0626

SAD simulation seimiya-san

vacuum

3
Temperature
Others
e VPN ACCES s

Y

AR

| b}

', m}

/
e ———

|

LTsyzEs,
HdKI%
1S 4954

TR +2%1

o

' ilu,",’
wRUNIES

gL It ik
& o
)

READY EMERGENLY-ALL Urt = | .
K?::B READY EMERGENCY-HV OFF A7 ;
DR READY DOORS CLOSED :
o PE-RING READY TUNNEL CLEAR
—_—TT ARG OO l~ s oI
1 f
4 g
. ‘ 5
Q) - 8
— v /1 :
-~ - » 0:7& ) 0 U
[ -f
v
’
= — '

e




Outlook

= We have a simulation setup for the electron injection chain (except gun),

= When we are confident in simulation setup, it can be used in parameter scans,
optimization, experimental data fits and much more.

*  Further simulation improvements can be

= Space charge (only switch on in simulations, easy)
= Gun simulations (expertise available at DESY, could be done quickly if geometry available)
= Shielded CSR (need to program new model)

= After machine studies in May-June and finalizing the cross-checks, further steps will be
defined



