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Method of the calculation for the transient response
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Example of the calculation for the transient
response

Time Domain Plot for £, =0Hz, Aflnput=0.3ﬂz/usec, -90Hz/200Hz
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Case of Flat-top (offset +160Hz, w/o Piezo)

=-160Hz, Af,

Time Domain Plot for £, .

=0.3Hz/sec, -90Hz/200Hz

nput

=-160Hz, Af,_=0.3Hz/usec, -90Hz/200Hz

Phaser Diagram for f. Input
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Comparison between experiment and calculation ()

Preliminary

No offset

Comparison of Lorentz Detuning between Exp. and Sim.

+160Hz offset

Comparison of Lorentz Detuning between Exp. and Sim.
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Before 500usec, the response of the phase detector is probably significant.

After that,

it is consistent between the experiment and the calculation.

“Two modes model” is valid!
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!omparlson !!e!ween experlmen! an! C8|CU|8!10H !!!

+300Hz offset

Preliminary

Comparison of Lorentz Detuning between Exp. and Sim.

‘avify [ .

-160Hz offset

Comparison of Lorentz Detuning between Exp. and Sim.
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“Two modes model” is valid!
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For the real operation with Piezo,
the calculation is modified for a few parameters.

Sorry' There is not the experimental data around 35MV/m.
The result around 30MV/m will be obtained in STF Phase-1.0 on June or July.
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Preliminary

Q,=3.00x10°, f, , =300Hz, Af, =1.2Hz/usec, 360Hz/200Hz
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Q, =3.00x10%, f . =300Hz,
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Example of Piezo Compensation (#1)
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Preliminary

Piezo Criterion at E,  =35MV/m, QL=3x106, fﬂﬁg=300Hz, e a,v='450|-"5 Piezo Criterion at E, =35MV/m, QL=3x106, forig=300Hz, tdelay=-450|.ts
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Good operational region for the stable cavity voltage



Example of Piezo Compensation (#2)

Q,=3.00x10°, f,  =390Hz, Af

Input
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Preliminary

Piezo Criterion at E,_ =35MV/m, QL=3x106, furig=390Hz, el a’,=01.1sec Piezo Criterion at E, =35MV/m, QL=3x106, forig=390Hz, tdelay=0usec
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In this case, the voltage drop is less than before, amplitude [Hz]
_ _ but the added load to the Piezo is larger!
Good operational region This may cause the breakdown of the Piezo or the lifetime may be shorter.

for the stable cavity voltage
And, the cavity phase should be also considered!
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Phaser diagram

Phaser Diagram for f, . =0Hz, Aflnput=0.3Hz/usec, -90Hz/200Hz

Time Domain Plot for £, , =0Hz, Af,

lnput:0'3HZ/Msecs -90Hz/200Hz
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Phaser Diagram for f, , =-300Hz,

o .2

Input

=0.3Hz/usec, -90Hz/200Hz
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Time Domain Plot for £, =-300Hz, Af, = =0.3Hz/isec, -90Hz/200Hz
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Phaser Diagram for f_.=+160Hz, Af, = =0.3Hz/\sec, -90Hz/200Hz
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