
❖ IP Yaw frequency requirement

1) IP Yaw frequency mainly depends on its top, bottom flexure shape.

IP

Whole chain

Payload

IPyaw frequency < payload frequency 
( ~ 0.15 Hz? )

IPL,T frequency < ~ 0.80 Hz?



❖ IP Yaw frequency requirement

NOTE : IP Yaw frequency by SUMCON is different from the formula I told the other day.
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IP Yaw frequency by SUMCON
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formula I told the other day.

(To be confirmed)
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❖Magnetic damper is needed?

+ GAS-RM

+ IP

+ MD

Bp + IP needs MD.
Bp + GAS-OSEM needs No MD.



❖ From http://gwdoc.icrr.u-tokyo.ac.jp/DocDB/0039/T1503908/002/TypeBpDesign.pdf

One proposed PR SAS Model for bKAGRA 19



TypeBp +IP, MD

RMS disp :
0.37 um

TypeBp
TypeBp + IP

TM displacement 
without 
control

RMS disp :
1.8 um

RMS disp :
0.38 um

MD doesn’t bother the TM displacement



TypeBp +IP, MD

TypeBp
TypeBp + IP

TM velocity 
without 
control

RMS velocity :
0.27 um/sec

RMS velocity :
0.24 um/sec

RMS velocity :
5.0 um/sec

MD doesn’t bother the TM velocity.



TypeBp
TypeBp
+ IP

GND->TM Yaw motion 
without 
control

RMS Yaw:
1.4 urad

TypeBp
+IP, MD

RMS Yaw:
3.9 urad

RMS Yaw :
4.9 urad

IP

Whole chain
Payload

IP

Payload

Whole chain
Payload

IR TM



TypeBp
+ IP

F1 -> F1 Yaw Transfer function
without control

TypeBp
+IP, MD

IP

Whole chain

IP

In principle,
We can damp all the Yaw motion
with using IP, IR/IM OSEMs.
>> there is no need to use MD for Bp+IP for damping

IP split?



1) After the SAS calms down, IP or GAS-OSEM can damp the Yaw resonances.
2) However,,

❖Magnetic damper is needed?

From Tseki M thesis

If so,
We should have
Magnetic damper
in Bp + IP But, we have to make another 

modification to implement MD.

アクチュエータのレンジを
超えていなければOK.



❖ Conclusion

* IP L,T frequency < 80 mHz
* IP Y    frequency < 150 mHz
(Note : The formula is different from the one that I told the other day. 

To be confirmed.) 

IP Yaw frequency requirement

MD for Bp + IP

Resonance frequency Tuning 
vs. 
magnetic damper modification 

* If the resonance frequency of the whole chain yaw motion
can be set same to the one IP yaw motion -> MD is not needed.

* If else, MD is needed. 


