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o AIRFFL (FEM, Finite Element Method)
o IS ELFVE (BEM, Boundary Element Method)
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- Boundary Element Method (BEM)
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« BREFEGEERNDS>T ). REIEHE. MHECENTRETES.

« Reference : T. Shintake, et.al., NIM A254(1987) 146-150
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Original problem. The field satisfies the
Laplace equation v2p =0 and ¢ = 0
on the boundary.

Equivalent problem described by
free charges only

RO ET > ¥ ¥ )L ¢(r) X KB & FE ﬁt@
MR T, ZITitMazHETL2ILIELEY
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« How to treat i=j case?
S As i1
Y /T I
1 g VO
n i+1 X 5 j
\ X j+1
1 6
No problem G;(r) becomes infinite at r -> 0 limit

G
Gij has the form Iy r)

,ln(

/\
(27 — i) + (v — yq)z) As; /N
|

r

However, you can integrate from 0 to some length
Gii hastheform  —As {In(42) — 1}
[Slide p73, 74] RITHXIZHHHDEETT, Hv
TINEUTPF-AR DX 2 b TOFHENBHRINTWE
T, BOEDFEOREENTHNT 100 0E LB o2
L NELUTCHET S Z LIRS TT, ORLTLE
TV, ML T b OBEITBUIEGHHEOKER & i A &
DHBRBEZTIDT, bEIERWY Y IR BT
U &9, B [Slide p75] idi>ciik e [ U X2 MEART,
BEM IZ & 23 B 2B I MTT, ZDESITF oy
I BfToBT, EBEOR 7 MIRICHRT 22 %2
#MHLET,

| [Side p76] I& cERL 7 — 7 #id X' 7 MR D% 75
LTWET, FIZIE4EMEMES & LT, EDOMEIZ,
DY A ADEMEBET 2 DREWIME T 5B
BEM % &M 3 IEFH AR R WO TR T, R
DFHFI D2 TED LD IZHET R ED L% 15kt
() do 3, HlRIE x, v DREDMRD T 20
o, e IEIBIEZ DI Y Z £ T Linear &f
BTHAN—TEDh, RETT, "X VEMTHIL,
RDBETHRRDIEFIGE LT TERL TH A X2RDDD
NREWTLU & 3,

[ BEMR SEBDEZEEIRICHISTES ]
5 : CERLODT —IEBDS 27 NZAA
7

% BIRF4BBEES LT, EOMEBIC, EOYA ADEBZHET DD
PROMEST T BRCES N TES.
Bl :x, y DBREMEDITERNESIC, &h\ HFHEZEDT (CETEFT
Linear StETH/\—TE 3N\ REMRET

RIS & E— LEHA

ZZETDERT, BZEF v U N—ND ” static 7 ” &
D ENTEL L SITRD E L, ZHIFHERS
MU IZEEREOEMMAFEL T WS Z & L EfliTL 72,
FERDE — LEHATIE, MR OB AT XN 5 Az B
(NVF) 2B LTVET, £ITIROERE LTA
v F ORGP Yy 27 7 v TEMO JEIREBURE 2R &
DVWTHHHFIZHHL TWEET, BBELRAA-VE
FoZ e Z2HWE L THEHMIEZENZTNDOSE HIZER
E N

EPIRTIGEEOHRIE (1) L 05U £ T, HEiE
=R —F—Mb$ % & [Slide p78 1ZH B £ 51T, E—A
BRICHY T 2B e . M Th 2Pk & F v
NYRVAERDORRT B N TE £, AR
R R VBT pF FE, B FH O HFTIEE 500 %
5 Z ML NTT, Z OEMEH I

dq dv v
A _oZf L 2 1
dt Cdt + R (12)

3.1
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1 [tdg(t ,
v(t) = 6/lt Zl(t’ )ef(tft )/CRgy 4 v(to)ef(tfto)/CR
0 (13)
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[ Gaussian Beam ]

« The single bunch spectrum rolls off in high frequency depending on
its bunch shape (Gaussian for electron storage ring).
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Ib(l):Aexp[—%] - I((a)Acrexp{mi}

.l 1nCbunch /A\ ==
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[ Beam signal : single bunch or bunch train ]
« Monitor a bunch at some location of the ring
« Assume a “Impulse” beam é
I(t) = > qb(t = nlyen)
v Trev Oscilloscope
P KEK-PF: ~600 ns Spectrum Analyzer

KEKB : ~ 10us

>t
In frequency domain : Fourier transform  I(w) = Z q6(w — nwyey)
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KEK-PF: ~1.6 MHz
KEKB : ~ 100 kHz

[ multibunch ]

Every bucket are filled with bunch
= Trf= 1/frf/
¢

I(t) = > qd(t—nlnr)

n=—o00

KEK-PF: ~2 ns
KEKB: ~ 2 ns
t

In frequency domaina:C Fourier transform

I(w) = Z ¢6(w — nwgrr)

n=-—00

J\ Amp for

KEK-PF

~500 MHz
KEKB : ~ 500 MHz
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dB ®Ehit &L comment
0 dB 1 1 logl=0
3 dB 2 1.4 log2=0.31,v/2 =141
6 dB 4 2
10 dB 10 3 loglo=1,v/10 = 3.16
20 dB 100 10
30 dB 1000 30
40 dB 10000 100
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