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Overview

«Cavity beam monitors
*Basic principle
*Prototype design
*Parameter test

*Beam test

*Summary & plan



Cavity beam monitors
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Tilt monitor can measure the beam orbit tilt in a single monitor



Basic principle

Use the most basic resonant mode , called monopole mode
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Signal extraction

The way to extract

slit=> waveguide =) feed-through =) Coaxial cable

A -
wavegwde feed -through
I\ :\ :/\ _,\ - _"_\E:_ a._i__lv.r_‘i: -*_‘:, _____ E —
N
) slit
Raw signal

amplitude V,

time
EE—

- - o O il
V 1s proportional to the 0 59




Prototype design
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Expected performance

Cavity beam monitor is limited by the thermal noise

Thermal noise ‘10"

=
Determined by =

temperature(T), bandwidth(Af) S 08
S

Room temperature 300[K] § 0.4+
X
(b

bandwidth ~3MHz

0.2
Pry =1.24 X 1014 [W] |/0002 04 06 08 i

Orbit tiltfrad]  *'0

Expected limitation: about 35 nrad :



Parameter measurement
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Confirmation of the basic principle
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Measurement value was 1.14 times by simulated value

Confirmed the basic relation:
extracted amplitude Is proportional to the tilt. 10



Vertical position dependence
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Reason of the position dependence

The beam pipe disarrange the electric
field of the monopole mode

Pick up the component along to the beam axis
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We can cancel the position dependence
by adjustment of phase changing 2n




Orbit jitter measurement

Rotation mechanism was fixed
Measurement of the urad jittering for each bunch
The orbit was reconstructed by the forward and backward BPMSs
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consideration

Measurement accuracy

0.36urad

We used the low gain amplifier due to the large mechanical tilt
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1ADC /0.25 urad
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limited by the ADC unit

We are preparing the higher gain electronics

Noise of total system / 1.5ADC

0.38urad

Practical resolution will be evaluated in the next Beam test




summary

*\We have studied about the tilt monitor.
This monitor measure the beam orbit tilt solely with high precision

*The prototype model was completed.
«After measurement of the cavity parameters,
we installed in the ATF2 beamline for the beam test

*Beam test

we confirmed the basic proportional relation
measurement of the vertical position dependence
measurement accuracy 1s estimated 0.36 urad

*\\e are preparing a higher gain electronics
We will measure the practical resolution in June



