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What are we changing?
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Why?

e Upgrades for O3:

* We will now be correcting for time dependencein the front-
end.

 We will now have individual calculations of the time-
dependence of the actuator gains for all stages, i.e. \kappa_PU
into \kappa_P and \kappa_ U

We will now be doing gating, medianing, and averaging of TDCF
in the front end

We may need to use a different end-station’s PCAL for our

reference
* We will begin to implement at subtraction scheme in the front-
end

We’re cleaning up and pruning out old stuff as we’re
approachinga “final” method for calibrating the aLIGO
interferometers



From the top!
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Into the CS Block

Not many changes here
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Into the DARM Block
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This is what we had already in O1 and O2.

Most of the hard work is not going to be in here.

(I'll show the new stuff at the end)
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New Choice of Reference PCAL

O——{ggg) "=
DARM_CTRL_In  pARM_CTRL_INMON
[TDEP_DEI.TAL_EXT] |
DELTAL_EXTERNAL _InpgT, MON

[TDEP_DARM_ERR] |

DARM_ERR_In  pARM_ERR_INMON
cdsEpicsOutput
. "N
PCALY_RX_PD_In  pCALY_RX_PD_INMON __:’,_,W..P ._>w—>< [REF_PCAL_RXPD] |
cdsEpiceOudnut =
o W PCAL REF SW | _ REF_PCAL_INMON

cdsEpicsBinin cdsEpicsOutput
PCALX_RX_PD_In pcaLX_RX_PD_INMON Choice5 - g

cdsEpicsOutput

Passes PCALX when binary is 0
Passes PCALY when binary is 1

COH_BUFFER_SIZE

eE pire

[ s

COH_STRIDE
cdsEpicsin

G1801594-v2



These are “library
parts”

identical inside, only
difference is channel
name (defined by
block name)
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New Demodulators
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Inside the PCAL DEMOD
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the *product* (and not inverted inverse)
of corrections factors for

- Two 1Hz pole whitening

- Analog AA response

- 64-16k digital A response

at given line frequency

See Subway Map G1501518
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Aaron asks “there wasn’t an EPICs
record for detuning PCAL line
uncertainty...”

there was...? 10



Coherence / Uncertainty for Gate Triggers

G1801594-v2

This is NOT really the uncertainty on TDCFs.

The uncertainty would be some semblance of a weighted quadrature sum.
That weighting gets hard when it comes to the coupled cavity poles, and
covarience also comes into question.

Instead of doing that hard thing, we chose to gate whether to compute / correct
DARM with the TDCFs is any one of the line’s uncertainty is high.

If SUS_LINE_UNC > PCAL_LINE_UNC pass SUS_LINE_UNC
If SUS_LINE_UNC ¢ PCAL_LINE_UNC pass PCAL_LINE_UNC
i.e. the larger of the two uncertainties gets passed up and compared against gating threshold

1

Vv

SUS_LINE1_REF

SUS_LINE1_REF

SUS_LINE2_REF.

SUS_LINE2_REF

SUS_LINE3_REF

SUS_LINE3_REF
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New Individual Actuator Kappas
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KAPPA_TST

Gated, median,
averaged output
sent to DELTAL

12



Inside an Actuator Kappa
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Updated \kappa Candf CC Calculation

Absorbs new
actuator
\kappas from
each stage

GATED_KAPPA_UIM_IMAG]

GATED_KAPPA_PUM_IMAG]
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i
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A few new EPICS
records for
reference model
at each stage
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downstream to
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Gated, median,
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CAVITY_POLE
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Inside CAVITY POLE
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Updated f s and Q Block

WORK IN PROGRESS
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Updated f s and Q Block
WORK IN PROGRESS
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That’s it so far... hope to install next week
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Next step — hook it back into DELTAL
WORK IN PROGRESS
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