CTF3 RF DEFLECTORS
| (D. Alesim)

MULTIBUNCH DYNAMICS

* Single passage out-of-phase wake and multibunch regime
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DEFLECTOR DESIGN -  Multi-passage tracking
* 2D cell simulatiogs 1) Tracking code scheme  —> the bunches are modeied as macroparticles

o HFSS 3D Cell simulations
« HFSS 3D simulations of the BF couple
* _I'LFSS ﬁD Sill_llﬂﬂﬁﬂlls of the singie cgts

« Simulations of a SW cavity for the delay b

DEVICES UNDER CONSTRUCTEON

» Alluminium profolype
e Vacuuym-tight copper device
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- 2) Results

a) Perfect injection of the 5 trains (x;,=0, X"i;=0):

~» 1. =8107 mm mrad 1_,=4.2:10° mm mrad

— bunch design emittance ~0.5 mm mrad @ 186 MeV
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Cousant-Snyder Fnvariant

d) Tune dependmme of the Courant-Snyder invariant magnification [/1;,

(%,=1mm, x';;=0) g

V

22— ; ; ;

—+— Maximam invariant

—e— Average invariant with standard deviation

g 4

nominal phase Tr
advance AT
08 - a . 04 T f i
g , mjwwdmn , Tk i1 |
0.6+ o ¥ Q.67 \ E‘E 1 o b | E é,ﬁé)ﬁ -
average oaipt my. T+ - ! :
04t \“‘_‘E’!flr 3 04} mﬁu‘ﬂgew.tputm?ﬂr% i o H L J_:[' 1 ‘ﬁw 1
. - % Y T =] | 1k
—. 0.2 | | _023r .-?- n -!- “qi-'i"-r— ..-:T"T_'T_q i b , ,ﬂ}d'li I! L
N AU - SN i TTHIL L
E 4] S _"" E i . i 0‘5 ¢ J g ! i 114 1 4_. A i
F“_.ﬂ_z-'J 4 Cau . Fﬁﬂ‘z- * .;!' ! '. ¥ ,;_ i) | L :,__:,'-I 3 1 I E | _.:1.
r E:H‘!FT;TH : %‘Lh ﬁhi .- - ms ! 1 i . l E 'I -: i.L H -j. :
04t K y ; twain4 |- 04 . tain 4 | il TR St .
R T h'm_n?r - a3 i1 | ppLEL LA _ ;
-0 6+ 1 f : © min2 3 0.6t : frgin2 | Al i : : : :
| < il i D tain | 30 240 299 260 270 280 290
=0 2z 03 04 ) 04 X 12 -'-?.2 ~08 =06 03 o 03 05 09 12

X




3) Conclusions

The spread of the macroparticle Courant-Snyder invariant valyes caused by
the systematie effect {(Xin=0, X';,=0) is a small fractien of the CTF3 bunch

design emiftance:;

The I, dnd the I, of the fina] distribution are not comstant for a given
Iin but depend on the betatron phase of the bunch trais at the injection
and on the horizontal tune; '

For our nominal phase advance the scenario is good: the Looay<li,
(“cooling™), Loo-maxTins2.6: |

Modifications of the phase advance of the order of +10° (AQ==0.03)

\ does not significantly change the scenario;
e,
oy Anyway, some tune valges may give magnification factors larger than 10;
ob
I »
4} Further analysis

Effects of the other modes of the structure on the beam dynamics;
Beam loading effects due to off-time mjection and finite bunch fength;
Effects of different injection conditions for “odd” and “even” buaches in

each incoming train due to the “memory” of the different peiths in the delay
loop; |

DEFLECTOR DESIGN

» Sketch of the 10 cell deflector

> MEAFIA simulated structure
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. » HFSS 3D simulations of the RF coupler

— Check of the resonant frequency of the scaled structure

— Parameters sensitivity:

 AffAa=-13.2 MHz/mm _
Af/Ab=-49.7 MHz/mm
Af/At= 2.9 MHz/mm
Af/Ad=1.2 MHz/mm

WLl

» HESS 3D Cell simulations

~»  Azimuthal asymmetry for vertical and horizontal deflecting mode
splitting

~»  scaled coupler

i

—  azimuthal and longitudinal symmetries of the structure: tetrahedral
mesh reduction

~6hY =

—  coupling cell parameters variation (w, 1)

o3 | .
~>  re-tuning of the fundamental mode by the sensitivities obtained by ol .
MAFIA (modified b radius) * |
oAl _'f '
Dimensions Simulatioa results . 1
a=21.43 mm 02l | )
b=56.03 mm | frrs3 =2998.7+ 0.3 MHz (code uncert.) : - |
d=33.33 mm AL = fyert - fhor= 48 MHz oL I 2
t = 953 mm 297% 1 3025 306 3075 3l
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- HFESS 3D simulations of the single cell tuning

—  tuning of the single cell resonant frequency (r=3mm)

tuner position (h) Af
Imm ~ (0.5 MHz
2mm ~ 1 MHz




s Simulations of a SW cavity for the delay line

- ) SY -

* Alluminium prototype

Reasenable dimensions @ 1.49928 GHz compared with a sealed
Lengeler structure
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DEVICES UNDER CONSTRUCTION
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—  Dispersion curve measurements

—  Coupler efficiency measurements

—  Field Batness and cells tuning
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