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S I.AC Introduction ”l{:

* Our goal is to study the effect of parasitic magnetic field, “leaking”
from the detector solenoid, on the beam at the IP.

* The tool suitable for
studies has to allow
simulation of beam
kinematics in the
customary
distributed solenoidal
field overlapping with
quads and higher
multipoles.
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S I_ AC In’rrod uction ;,IE infernational linear collider

We developed the code that allows one to do necessary simulations.
The code been checked for analytically calculable models.

* Also, the code was checked 8
versus Turtle model for zero *
DS field. 6

* Plus to it , we compared the
new code with Andrei, Yuri &
Brett results for NLC beam o
(SiD, 20mrad angle ). In
their simulations they used
DIMAD model with IR sliced
in 10" elements that included
proper solenoid, quad ,
sextupole and octupole 0 E 4 2 0 > 4
components of the field. e 0

* Recently, the SR effect on the beam has been also included in the
code. SR block has been checked with semi analytical formulas.
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S I_AC Studies’ procedure

Infernational linear collider

To give our simulations a touch of reality, we first of all compensate the beam
coupling and trajectory displacement with the AS.
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SI_AC Studies' procedure ”IE international linear collider
* SiD; L*=351 cm; Bz(parasitic)*L=8356*1m

x 10
* First we }
consider the 5-
effect on the .
beam of 1 m long
Bz bump 5
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S I_AC Studies’ procedure ;,IE internaional linear collder
* SiD; L*=351 cm; Bz(parasitic)*L=8356*1m
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S I_AC Studies' procedure ”IE international linear collider
* SiD; L*=351 cm; Bz(parasn’rlc)*L 506*16.7m

* Next we study

the case of >
uniformly ‘-
distributed 3
parasitic Bz ol
field. ® 2
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S I_AC Studies’ procedure ;,IE internaional linear collder
* SiD; L*=351 cm; Bz(parasitic)*L=506*16.7m
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S I_ AC Studies' proced ure infernational linear collider

* Moving the Bz bump along the axis to see where
. its effect is largest.
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* It looks reasonable to place it at 7 m from the IP
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S I_ AC S’rudi es' procedure ”IE infernational linear collider

* The offset is to be compared with:
* % sigma or Inm of maximum tolerable bunch-to-bunch jitter in the train with
300ns between bunches
* roughly 100nm, which intratrain feedback can follow with time-constant of
~100 bunches (0.03ms).
* about 500nm of train-to-train offset, which intratrain feedback can
comfortably capture (0.2s between trains)

* The coupling effect should be compared with desired tuning stability
time, say 10 hours (for this exercise we choose to allow 0y/0y,=1.05)

* Note, that in Andrei Seryi's talk for August 15 pr'epar'a’rion meeting he
nm far 30us and 0.2

had ~rAancorvative limite A€ 10n nA 100
l|uu bUllDbl VAIIVE il o Ul -I-Ul“l‘ UI|U LA\J\JITIIY | VI JWVUD UTIU VWV, (—.Q

respectively. For these studies we take the limits provided by Glen
White .
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S I_ A C Results international linear collider

* Finally we gef:

L*=351 cm L*=450 cm
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S I_ A C QUZS tions ;,IE infernational linear collider

* What level of field "leakage” can we expect to
have in the IR?

* Josef Frisch and Steve Smith measured 120nT of the
magnetic field at 50 Hz at the ATF Damping Ring at KEK
with a pickup coil (of course this measurement is not
much relevant to our studies).

* 120nT + 16.73m=2-102 Gm and our tolerance at 50 Hz in
the worst case is ~ 30 Gm.
* Nevertheless, it would be nice to see the
measurements of “parasitic” fields at different
frequencies produced by a solenoid similar to the

DS.
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