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‘ Status of MERLIN since SLAC meeting I
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Bugs in 1% MERLIN implementation
* RF kicks for the new design had been wrong
- ki In y becomes larger

- sign was wrong

Differences between RF calculations
e kick is tiny effect
- orders of mag smaller then acc. field)
- cancellation between upstream and
downstream coupler
» Sensitive to RF coupler pen depth (Q)
- different between calculations

Summary formula and numerical input



Numerical calculation RF Kicks

MAFIA
Omega3P
HFSS

| did not manage to collect all results
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‘ RF Kicks in Merlin I
see EPACO08 -TUPP047

M.Dohlus |.Zagorodnov LCWS/ILC2007 in paper wrong signs! talk is OK
6mm

Sum of upstream and downstream couplers

V = (?}m,”Uy) = 10° . V/VH. X,y [m]
| old | —82458: | [ —20—27i 63+5.1i | [ x
V(iz,y) = T | |
—9.24+1.8i | | 63+7.00 28+24i | | Y |
v new 89458 | N  _20-927i 6345.1i | | x|
SN | —74-8.7i | | 4.9+2.9i —48-12i | |y
e_g_: on axis (0,0) for 31.5GeV
AFE v . [Vy(0,0)]:
Ay’ = ‘ y|8ﬁk{e”'(¢c_¢_kﬁz)} old 300V
E new 2415V

Az = —Act, longitudinal position of a particle at

o. coupler phase, o RF phase = 5.3°, k — 27 f/c, Similar in Zenghai Li,

¥ = 1.3GHz . talk Wakefest 07
AE =315GeV/m-1, E = 15---250GeV TDR 785 V
| = 1.036 m TDRM 2621 V <- larger

(downstream rotated by 180°)



Approximation for New Design

old | new

upstream downstream

upstream

HOM couplers are rotated relative tofower coupler

There is no MAFIA field calculation for the modified design.
- Approximated in MERLIN by

downstream coupler: Vy N -Vy

The angle between HOM coupler and x-axis is only 42:5° in this case.

- The kick: 8 times larger for the new design.




MERLIN simulation - RF Kicks (DK et al., EPACO08 - TUPP047)
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‘ Wakefield Kicks in Merlin I

Numerical approximation of the coupler transverse wakefield
kicks [V/nC] near the cavity axis (x,y[m]):

od [ —21 4300 70 | [z
k(x,y) T __19] T |: 30 —900 1 1Y
e | =28 2330 40 | [z~
k(z,y) = __0,2] +[ —20 1100 | |y

A particle in a bunch with distribution A\(s) sees the
transverse bunch wake potential:

S

W(s) = 2k / A(s)ds

— O

« Assumed to be purely capacitive — upper limit
» Added to cavity wakefield
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Transverse cavity S 1{1+\/ s }em { 4 }
wakefield in MERLIN 0.92-10° pC-m-m
Tesla Report 2003-18
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Questions by Kiyoshi

« Purely capacitive wake - is this a good approximation?

- | do not have anything better, but fine as upper limit

« Usually wake potential as a linear function of distance, disappeared
at 07

Wy (5=0)=0 <- W(s) = 2K / Naids Wils) o ext(s//Zo3)
e Can the coupler wake be inckuded in the cavity wake?

- It is added as a separate term. It cannot be absorbed into the
cavity wake

- W cavity only depends on r while for the coupler the dependence
on the distance is differentin x and y

References, see above and talk by Igor Zagorodnov, LCWS/ILCO7
and EPACO08: TUPP019, MOPPO013
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MERLIN simulations - Coupler Wakefield (DK et al., EPACO08 - TUPP047)
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Size of Transverse Coupler Wakefield in Periodic
Structure

CI)
7 8
period #
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Compared to 21 V/nC , 19 V/nC in my simulations
Dirk Krucker

Significantly smaller now! 1/10

M. Dohlus et al., MOPP013
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‘ Summary I

* RF kick in new design would be 8x larger
e stability issue (phase, voltage)?

* Transverse coupler wakefield in periodic structure looks
much smaller.
e |s it still a problem?

* |t would be useful to collect all numerical RF kick
calculations.

 Plans:
« Simulations with smaller wakefield kick.
| do not have the numerical values, yet.
* RF stability.
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