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Update Summary

Update described in SEI aL.og 897 and comments. List on pages 1-2, followed by discussion

Items requested as of 03/04.

1) frame updates:
a) store drive channels at full model rate
b) store GS-13s, cart basis, at full model rate
c) stop storing multiple copies of the ground STS-2s

2) fix the blend glitch - temp fix checked in,

3) BIO
a) implement the 10sec mandate on the BIO for LLO BSCs and for HAMs
b) add monitor channels for the individual HAM bios

4) BIO_OUT block
a) fix low case names of the STS-2 commands in the BIO_OUT block for the isi2stagemaster.mdl
b) clean up BIO_OUT block content

5) make an MEDM screen with the STS-2 commands and monitors

7) change the way the T240 gain switching is done
https://services.ligo-wa.caltech.edu/integrationissues/show_bug.cgi?id=915

8) increase number of allowed saturations for BSC-ISI WDs
https://services.ligo-wa.caltech.edu/integrationissues/show_bug.cgi?id=1125

9) add "saturations since model start" epics channel to SEI watchdogs
https://services.ligo-wa.caltech.edu/integrationissues/show_bug.cgi?id=1134

10) need to record the mass positions for the STS-2s
(add decently named epics channel)
https://services.ligo-wa.caltech.edu/integrationissues/show_bug.cgi?id=1148

12)

b)we'd like to upgrade the reset momentary to use the
${user apps}/ cds/ common/ src/ LONG PULSE. c

c-code where the duration of the pulse is user-defined such that it can send out the desire ~0.5 [sec]
voltage pulse. (This is presumably what the additive STS2_Reset_ADD was trying to do).
c)All of the cdsEpicsin parts need to have their channel names capitalized in order to be functional.
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d)The CAL, SIGSEL, and PERIOD should be changed to epicsBinIns, such that they can appear as
rocker switches in MEDM just like they do on the front panels.

13)create I1SI to SUS point library block to be placed on the top level model

14) SEl alLog 943

a) Add an SCSUM block after the ST2, SENSCOR block, just like what is in place for the GND to ST1
sensor correction in the ST1 block

b) Store the new sensor correction channels

${IFC: | SI-${OPTI C} _ST2_SCSUM T240_${DOF} _I N
${IFC: 1 SI-${OPTI C} _ST2_SCSUM CPS_${DOF} _I N
at 256 [Hz]

c) Store the pre-existing channels feed forward channels
${IFC:1SI-${OPTIC}_ST1_FF12_${DOF} I N1
at 256 [Hz] in order to help diagnosis and characterization of these control paths.


https://alog.ligo-wa.caltech.edu/aLOG/index.php?callRep=25623

1) frame updates:
a) store drive channels at full model rate
matched the ham model rate
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# DAC OUTPUTS
ST1_MASTER_H1_DRIVE®
ST1_MASTER_HZ DRIVE®
ST1_MASTER_H3 DRIVE®
ST1_MASTER V1 _DRIVE*
ST1_MASTER V2 DRIVE*
ST1_MASTER V3 _DRIVE*
ST2_MASTER_H1_DRIVE®
§T2 MASTER_HZ DRIVE®
ST2_MASTER_H3 DRIVE®
ST2 MASTER V1 _DRIVE*
ST2_MASTER V2 DRIVE*
§T2 MASTER V3 _DRIVE*

512
512
512
512
512
512
a1z
512
a1z
512
a1z
512

Fig.1l: 1.a. Before

# DAC QUTPUTS

ST1_MASTER V1_DRN
ST1_MASTER V2 DRIV
ST1_MASTER V3 DRI
§T2 MASTER H1_DRIV
§T2 MASTER_HZ DRIV
§T2 MASTER H3 DRIV
§T2_ MASTER Vi _DRN
§T2 MASTER V2 DRIV
§T2 MASTER V3 DRIV

Fig.2: 1.a. After

ST1_MASTER H1_DRIVE® 2048
ST1_MASTER_H2 DRIVE® 2048
ST1_MASTER_H3 DRIVE® 2048

E" 2048
E" 2048
E" 2048
E" 2048
E" 2048
E" 2048
E" 2048
E" 2048
E" 2048
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b) store GS-13s, cart basis, at full model rate

#ST2-GS13
ST2 BLND_RX_GS13_CUR_IN1*
ST2 BLND RY_GS13 CUR_IN1*
ST2 BLND RZ GS13 CUR_IN1*
ST2 BLND_X_GS13_CUR_IN1*
ST2 BLND_Y_GS13_CUR_IN1*
ST2 BLND_Z GS13 CUR_IN1*

Fig.3: 1.b after

c) stop storing multiple copies of the ground STS-2s

## Sensor correction

ST1_SENSCOR_GND_STS X FIR_INt1 512
ST1_SENSCOR_GND_STS_ Y FIR_INt1 512
ST1_SENSCOR_GND _STS Z FIR_IN1 512

T [aTaTal il O Bt o TR WL | N R e

Fig.4: channels removed from frames

2) fix the blend glitch - temp fix checked in, make a real fix.
BTL temp fix in place. Larger fix pending.

3) BIO

a) implement the 10sec mandate on the BIO for LLO BSCs and for HAMs

already fixed by BTL on 11/0215 (BSC-ISI)

b) add monitor channels for the individual HAM bios
issue only appears at Stanford. S1:ISI-HAMX BIO IN CD V1 STATUS are blank on HAM-
ISI WD screens. Non-issue for sites.

4)BIO_OUT
a) fix low case names of the STS-2 commands in the BIO_OUT block for the isi2stagemaster.mdl
b) clean up BIO_OUT block content
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Fig. 7: 4.b After
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5) make an MEDM screen with the STS-2 commands and monitors
HughR will take care of it once he gets the model (SEI alLog 941)

7) change the way the T240 gain switching is done

Decided to leave as is. This switching method is different than for the other sensors, but it works fine so
we decided to leave it as it is. see: https://services.ligo-wa.caltech.edu/integrationissues/show_bug.cgi?
id=915

8) increase number of allowed saturations for BSC-ISI WDs
https://services.ligo-wa.caltech.edu/integrationissues/show_bug.cgi?id=1125

wpdated tomaich latest HEPI and HAMISI
HRAP, Feb 04 2014
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Fig. 8: ST1 updated (item 8)
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Fig. 9: ST2 updated (item 8)
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9) add "saturations since model start" epics channel to SEI watchdogs
https://services.ligo-wa.caltech.edu/integrationissues/show_bug.cgi?id=1134

a new version of WD SATCOUNT.c was created to prevent from imparcting the HAM-
ISIs which have not received the model update yet: WD_SATCOUNT vb.c

AT _TOTAL
TOTAL

SATURATION IN ;
ATION_IN ;
URATION IN;

WINDOW[AVAILABLE BIN] = BUFFER;

ILABLE BIN++;

if (AVAILABLE BIN >= BINS)
{

AVATLABLE BIN

BUFFER

CYCLE = 0;

Fig. 10: WD_SATCOUNT_vb.c updated with SATURATIONS_SINCE_RESTART

11



SIGNALS
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8T CPS_Ha:

ST1_CPS V1>

<ST1_0PS V2>

EEEEE

ST1_CPS_V3s

SAFE_SIGNAL_THRESHOLD

cdsEp

12

SAFETHRESH

sOutput

THRESH
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Fig. 11: BSC-ISI model updated with SATURATIONS_SINCE_RESTART
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File Edit View Search Terminal Help

S1:151-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S$1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S$1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S$1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S1:ISI-MAST_ST1 WD_CPS_SAT_SINCE_RESTART
S1:151-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
5$1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S$1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S$1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
5$1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S1:ISI-MAST_ST1 WD_CPS_SAT_SINCE_RESTART
S1:151-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
5$1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
S1:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART
51:ISI-MAST_ST1_WD_CPS_SAT_SINCE_RESTART

controls@ligo-ops2: ~

File Edit View Search Terminal Help

2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04
2016-03-04

15:57:13.388415
15:57:13.515796
15:57:13.637749
15:57:13.760862
15:57:13.884145
15:57:14.013908
15:57:21.636729
15:57:21.762021
15:57:21.885386
15:57:22.0612161
15:57:22.134928
15:57:22.259317
15:57:22.391516
15:57:22.518595
15:57:22.635145
15:57:22.760942
15:57:22.885277
15:57:23.010783
15:57:23.134457
15:57:23.266542
15:57:23.388594
15:57:23.514063
15:59:53.760108

bash: /ligo/apps/ubuntul2/css/etcfcss-user-env.sh: No such file or
bash: /ligo/apps/linux-x86_64/quardian/fet/guardian-user-env.sh: No such file or

directory

165966
169092
172092
175116
178146
181338
184260
187338
190368
193488
196500
199560
202806
205734
208794
211890
214944
218028
221064
224310
227310
227316
0

directory

bash: /ligo/apps/ubuntuil2/awgstream/etc/awgstream-user-setup.sh: No such file or

directory
ligo-op

S1:ISI-MAST_ST1 WD _ACT_SAT_SINCE RESTART_CLEAR ©
S1:ISI-MAST_ST1 _WD_ACT_SAT_SINCE_RESTART_CLEAR O

@ligo-op

~$ caput S1:ISI-MAST_ST1_WD_

S1:ISI-MAST_ST1 _WD_ACT_SAT_SINCE_RESTART_CLEAR O
51:ISI-MAST_ST1 WD _ACT_SAT_SINCE RESTART_CLEAR 1

ligo-op

S1:ISI-MAST_ST1_WD_ACT_SAT_SINCE_RESTART_CLEAR 0
S1:ISI-MAST_ST1 WD_ACT_SAT_SINCE RESTART_ CLEAR 0

ligo-ops2:~$ caput S1:ISI-MAST_ST1 WD_ACT_SAT_SINCE_RESTART_CLEAR
S1:ISI-MAST_ST1 WD_ACT_SAT_SINCE_RESTART_ CLEAR 0

ligo-op
S1:ISI-MAST_ST1_WD_ACT_SAT_SINCE_RESTART_CLEAR ©
S1:ISI-MAST_ST1_WD_ACT_SAT_SINCE_RESTART_CLEAR 1

@ligo-op

S1:ISI-MAST_ST1 WD_CPS_SAT_SINCE_RESTART_CLEAR 0
S1:ISI-MAST_ST1 WD_CPS_SAT_SINCE_RESTART_ CLEAR 1

ligo-op ~5 I

~$ caput S1:ISI-MAST_ST1_WD_ACT_SAT_SINCE_RESTART_CLEAR ©

T_SAT_SINCE_RESTART_CLEAR

~$ caput S1:ISI-MAST_ST1 WD_ACT_SAT_SINCE_RESTART_CLEAR

~$ caput S1:ISI-MAST_ST1 WD_ACT SAT SINCE_RESTART CLEAR

~$ caput S1:ISI-MAST_ST1 WD _CPS_SAT SINCE_RESTART CLEAR

Fig.12: Testing: SATURATIONS_SINCE_RESTART
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10) need to record the mass positions for the STS-2s
(add decently named epics channel)
https://services.ligo-wa.caltech.edu/integrationissues/show_bug.cgi?id=1148

12) BIO Out — largely redundant with item 4.

b)we'd like to upgrade the reset momentary to use the
${userapps}/ cds/ conmon/ src/ LONG _PULSE. ¢

c-code where the duration of the pulse is user-defined such that it can send out the desire ~0.5 [sec]
voltage pulse. (This is presumably what the additive STS2_Reset_ADD was trying to do).

c)All of the cdsEpicsin parts need to have their channel names capitalized in order to be functional.

d)The CAL, SIGSEL, and PERIOD should be changed to epicsBinIns, such that they can appear as
rocker switches in MEDM just like they do on the front panels.

“J

Gaint poEplscupur

I3 Outi

B6

» 87

88

Grounds STS2 CAL SW -

.:J:,Eumm J—i

151 Outt B10

Grounds  STS2 SIGSEL
cdsEpicsRinin

I5| Outl Bi2

Ground? STS2_PERIOD Bi3
cdsEpicsBinin

STS2 RESET_READBACK

Ground3 cdsEpicsOutput

STS2_RESET
cdsEpicsMomentary Constant odsBit2Word3
LONG_PULSE cdsBit2Word

I

inline LONG_PULSE /optirteds/us cds/common/sre/LONG_PULSE.c

> @

Ready [125%

Fig. 13: BSC=ISI BIO Out updated

14



LIGO-T1600062

13) create ISl to SUS point library block to be placed on the top level model
library can be found under: /opt/rtcds/userapps/release/isiicommon/models/ISI_to_SUS _library.mdl

Parts should be copied from the library into the top-level model of each BSC-ISI. The “chamber” and
“optics” portion of the library blocks should be updated to the relevant upper case entries.

For the moment, leave the inter-model communications as they are. Once the Detchar pages showing
system performance have been pointed to the new channels, we can remove the GS-13 communications
to the SUS model, and also remove those calculations from the SUS model. The filters and matrix should
be copied from the appropriate SUS model. The filters need to be checked because the model rates are
different.

For the names of the suspension points, Brian and Jeff suggest names like the following

H1:1SI-HAM2_CAL_CART X_DQ
H1:1SI-PR3_SUSPOINT_EUL_L_DQ

ie.
{ifo}:ISI-{chamber} CAL_CART_{dof} _DQ and
{ifo}:{optic}-SUSPOINT_EUL_{dof} DQ

I1SI_to_SUS_library
@ [%a)ISI_to_SUS library » -

EE e

I1S1_%_In X out]y Xin Louly

I1S1_¥_In ¥ outy ¥.n T ouly

ISI_RZ_In RZ_cuty RZ_in v Outl

181_Z_In Z_out Zin R_Cutly

ISI_RX_In R outfy R¥_in P_Cully

ISIRY_In  RY oulfy RY¥_In ¥_Culy

— ‘aptic_SUSPOINT

&

B

15
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Fig 14: Library blocks

<s0¢_0.27] a1 4>
<a0¢_0 28} J
<aoc 0 _29;
<adc 0 <adc 0 1>
031
Apc seiffor =T
<z 11> <adc 0 4>
<ack_1[2>
e
<a 1[5
-
<ade_1[ &
<ads_1[ 0>
<ads_1[ 10> <adc_o_M
<ado_1[ 11>
<ads_1[ 12>
<ado_1[ 13> <ade_1_18>
<ads_1[ 1>
e ML
cado_1[ 16> <ade_1 21>
ADCT cado_1[ 17>
ype-GSC_16A1645S Al <ade_1] 18>
card_num=1 <adc_1] 195 <adc_0_ 8>
cdsAdc <adc_1, 20>
«adc_1]21>
cado_1[ 225 <ade_0_11>
<ao_1]23>
a0 1] 24>
<adc_1]255 cado 1 2>
a0 1|26~
<adc_1]27>
<adc 1]28> cado 1 5o
<ado_1]20-
<200 1|30~ -
Apc ol 1 a0
<200 05>
==
ST1_CPS_V2_out
[ L
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Fig 15: Top-Level installation example (slisimast)
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S1:1I5I- _ISTINF_Z_SWSTAT
S1:ISI- _ISIINF_Z_TRAMP
controls@ligo-ops2:~5 chndump | g
S1:1I51- _RX

S1:1I51- _RXMON

0 0
0 0

AST_CAL_CART
0 30893 4
0 0

51:1I51- _RYMON
S1:15I- _RZ
51:1I5I- _RZMON
S1:1ISI- X
51:151- _XMON
§1:1SI- Y
S1:1I51- _YMON
S1:1IS51- Z
S1:1IS51- _ZMON
controls@ligo-ops2:~5%
controls@ligo-ops2:~5 chndump | grep
51:1I5I- L 1
S1:1I5I- _LMON 1
51:151- P 1
S1:1IS51- _PMON 1 0 3]
S1:1I51- _R 1 © 30897
S1:1IS51- _RMON 1 o 3]
1
1
1
1
1
1

4

4
3] 0 4
0 30891 4
0 0 4
6 30890 4
i} 0 4
0 30889 4
0 0 4
0 30888 4
0 0 4

1
1
rep M
1
1
S1:I5I- RY 1 6 360892
1
1
1
1
1
1
1
1
1

Q00020000000

MC3_SUSPOINT_EUL
0 30899
i} §]
0 30898

S1:1I51- T 0 30896
S1:I51- __TMON 5] (G]
S1:I51- v 6 36895
S1:I51- _VMON §] (3]
S1:1I51- Y 6 36894
S51:1I51- _YMON i 0
controls@ligo-ops2:~5 I

Page 1/ 16 Default

E— - s aa - " L [ TR —a . [

[ - O - N N - N N N S O Y
QoD DO 00

Fig 16: testing: ISI to suspension point channels exist

14) SEl alLog 943

a) Add an SCSUM block after the ST2, SENSCOR block, just like what is in place for the GND to ST1
sensor correction in the ST1 block

b) Store the new sensor correction channels

${I1FC: 1 SI-${OPTI C} _ST2_SCSUM T240_${DOF} _I N
${IFC:1SI-${OPTI C} _ST2_SCSUM CPS_${DOF} I N
at 256 [Hz]

c) Store the pre-existing channels feed forward channels

${IFG:1SI-${OPTIC _ST1 FF12 ${DOF} I N1
at 256 [Hz] in order to help diagnosis and characterization of these control paths.
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SC_T240_Debus

CPSALIGN
added cdshMuxMatrix
163013

Fig 17: BSC-ISI - ST2 SENSCOR SCSUM added (item 14)

ST1_T240_X T240_GCorrX
<ST1_T240 X=

ST1_T240_Y T240_CorrY
<5T1_T240_Y=

ST1_T240_7 T240 ConZ
<ST1_T240 7> - -

CPS_CorrXi

SENSCOR

Now uses RE ramps

T

GPSX_In
GPSY In -
CPSAZ In

1 IE

GS13X_In

GS13RZ _In

YYVYYYYY

SUP_X

cPsz In  SURY

@st3y_n SUPZ

=

-

# 8T1 - T240

ST1_BLMD RX T240 CUR_IN1* 512
ST1_BLND RY _T240 CUR_IN1* 51z
ST1_BLND RZ_T240_CUR_IM1* 512
ST1_BLWD X_T240 CUR_IN1" 512
STi_BLMD ¥_T240 CUR_IN1* 512
ST1_BLND Z T240 CUR_IN1* 512

#4 Stage 1 Feadiorward
ST1_FFO1_X_IN1 2048
ST1_FFO1_Y_IN1 2048
ST1_FFO1_Z_IN1 2048
ST1_FFO1_Fx_IN1 2048
ST1_FFO1_RY_IN1 2048
ST1_FFO1_RZ_IMN1 2048

ST1_FF12_X_IN1* 258
ST1_FF12_%_IN1" 255
ST1_FF12_Z IN1* 258
ST1_FF12_R¥_IN1"255
8T1_FFi2_RY_IM1*258
ST1_FF12_RZ_IN1" 256

## Sansar cormaction

ET1_SCSUM_STS X IM 258
ST1_SCSUM_STS_Y_IN 256
BT1 SC51A 8TS 7 IM 258

Fig 18: Related science frame channels added (item 14)
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Remaining items for future update(s):

2) Make new fix for blend glitch

6) St1-2 FF and St1 compensation
https://alog.ligo-la.caltech.edu/SEl/index.php?callRep=882
add path to compensate all of the st2 drive.

11) add Reflected memory path for gnd STS-2s so we can isolate against only the differential motion

12) a) the outdated, top-level, binary 10 blocks should be upgraded.

15) SEI alLog 943: Employ tilt sensor correction from ST1 to ST2, recently proven successful in
augmenting translational degrees of freedom (see )

16) BSC-ISI: Remove T240 signals going into ST2 SENSCOR. Instead pick off 6x signals of T240-L4C
blends and send them into ST2 SENSCOR + send resulting drive signals to ST1 to allow compensating
for ST2 drive there - to make it available to compensate for back-reaction.

17) ISI WD request - let the ISI model run w/o tripping if the SUS model goes down give a 60 sec. window
to operato. (HughR)

18) Last minute update — we need to add the SUSPOINT_EUL and CAL_CART channels to the DQ list.
(dang). Same rate as saved by SUS.
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