FEATHER (1) ‘

Status of FEATHER test
(FEedback AT High Energy Requirements)

T.Toshiaki H.Hi1toshi (kek)
T.Sumiyoshi _H.Fujimoto(Tokyo Metropolitan University)

2005/3/4 ILC Detector Workshop 1/18 H.Fujimoto



FEATHER (]) I
<Purpose=Feedback for the decrease

of vertical offset at IP>
6 BPM e+ *

Feedback circuit BPM=

Beam Position
Monitor

interaction .
point kicker

1. Read the vertical position of the beam at BPM
2 Change the shape of the pulse at feedback loop
3 Put the pulse iInto the kicker

4 Decrease the offset at iInteraction point
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<Test at KEK:ATF FEATHER (11) J}

(Accelerator Test Facility) >

Beam of the ATF
Bunch space =2.8ns, 20 bunch

Feedback Bean
7 s
P 2_8*20=56NS
\_'J

2.8ns —» 357MHz Very fast feedback

7u§;3 ,T
-
70p m
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FEATHER (1) |

<set up of the kicker and the BPM
at ATF>

Feedbagk beam

Pilar
) I
MW X ZVIX Bl W 2 ODR?Z

kicker > BPM

2 | o
‘ Kicker:Line type 2 electrodes =TT

-
BPM: button type(2 electrodes + T
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<Goal of the making FEATHER (1) J)

movable kicker & BPM>
1_Electrodes have little tilt.

2.We want to do self calibration about the BPM.
We want to know a few p m.

Accuracy of the ATF's usual BPM i1s 20u m.
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ng mot FEATHER (}) I
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_<Steppi

screw
gear

stepping motor

accuracy range number

Kicker:2p m  10mm 4
BPM: 1y m  10mm 2
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<Electrode of the kicker>EATHER (1) I

40cm
7 _ S
S — —
'r//—‘-)&l:

Impedance= 50 ohm at 1mm gap.
<kicker>
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<kicker's characteristic 1>FEaTaer (1)) J

Tilt of the electrodes
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Under 30 um

at 1mm gap
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Position from the beam orbit
« Up electrode closing = Down electrode closing

Up electrode qpening " Down e!ectrode opening

Up position — down position(um)
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<kicker’'s characteristic ’

Flexure of the electrodes of the Kkicker
fexure of the kcker e kctrodes hew)
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-+ Up ekctrode  —down_ekctrode up_»:eram ¥
downceramc 4 screw {ip) ¢ screw down)

Flexure of the electrode 1s less than 125y m
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<kicker's characteristic 3saraEr () J

Signal iIntensity’'s loss at the electrode of the kicke

Through ratio at the
electrode of the kicker

0 2 000 4 000 6 000 8 000 1 0000
Gap of the electrodes(um)

Loss at the electrode of the kicker iIs not change if
we change the gap of the electrode, so
characteristic impedance 1s not same as we think.
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<BPM’'s characteristic >  FEATHER (1) J
<Pulse shape(comparison with simulation)>
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simulation N<
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\ ’ FEATHER (1)
<Feedback circuit> ’

Electrical circuit

Phase shifter ] Droceé
(i capacitor
Programmable 1
Attenuator Diode &
capacitor

Kicker
(upstream)
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<Hybrid’'s characteristic> FEATHER (1) J

Calc pulse height(V)
- - - -
O o &2 o - 22 o
= [y Ll [y [y | — i | o

-0.3

Hybrid's characteristic

y=12211x+ 00541
R” = 0.9954

- 0.25 - 0.2 - 0.15 A

Real pulse height(V)

RZ=0.98 1.00 => good line
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<BPM calibration>
{BPM>
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FEATHER (21 l

up up+down

o o
Hybrid

— o

down up-down

We must take more data.
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FEATHER (21 I

<Phase sifter>
We have made movable Phase sifter.

<AMP(1-500MHZ)>

We have chosen wide band AMP.

<Di1ode>

We have made the commutator with the
diode using the SPICE simulation.
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FEATHER (1)) l

<Simulation of all circuits

i Mo o
L W
—— |
time time
simulation Signal generator

& circult
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FEATHER (1) I

<Next beam test>

Next week, we want to do
feedback at ATF!
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FEATHER (1) 1

<Conclusion>

e The kicker have tile less than 100y m.
e Pulse from SPICE simulation looks like real BPM pulse.

e Hybrid have good linearity.

e Feather's BPM have 8.3y m accuracy. This is better than ATF's
BPM. ATF's BPM:20u m accuracy

e We could get components what we need to make feedback loop.

e Feedback pulse have known by the SPICE simulation.

So, we know how much strong kick we get. (kick:20u m)

We will see the feedback at
next week! (We hope.)
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