TCS tests logbook entries (chronologic)
15/4 – 20332   
20340 - At step 12 from 10 mW to 776 mW

Large Effect on sideband already at 10 mW!! 

Large reduction of B5_2f_ACq

20375 – Phase camera signals


Clear effect on the central part of the beam


Clear th. transient of 5 min with each TCS power change


Up to 100 mW little additional effects


Up to 700 mW right effect on sb bal, then unlock

20341 - relock with TCS at 700 mW

B5_2f  starts from higher values and decrease slower

Mixing MICH-PRCL gives not the normal jump in powers


MICH on 8 MHz gives now a large jump in powers



8MHz the same but B2_3f changed by TCS?

20342
- Etalon changes in WI (B8_DC / B5_DC)


Beta larger than usual but PRCL not limiting the sensitivity

20353 – subsequent relock without TCS

Sbs start low and slowly increase (=> change in Og)

On sensitivity: higher noise floor at high freq at the beginning due to B5 shot noise


16/4 – 20338   single cavity lock,
estimate on WI HR coating surface elastic deformartions from measuring power I
nto higher moded (TEM02)

Test repeated with power up to 1.6 W (failed because of the flip!)
17/4 – 20348 single cavity lock


Several time at step 1 with power up to 900 mW (taking swinging measurements)

20349 - Strongly visible Etalon

20351 – Have to wait 2 hrs for locking again (investigation not possible because of lacking raw data)
20369 – The big part of etalon is coming from local heating (few deg w.r.t 0.4 overall temp increasing) generating Newton rings.

20372 – It is necessary to have also a TCS laser beam mocking the YAG profile!
18/4 – 20357 

Step 12 moving offset and phases of the locking signals

 

B2_8MHz down =>  unb sb


PRCL_offs down => sb power up, unb sb

Step 12 TCS 300 mW, 540 mW, 740 mW 
20363 – Looking at the dark fringe 
Og are not growing accordingly to B1_DC change 10% vs 20%
In the spectrum: new 596Hz line, 100, 200, 300 Hz harmonics, some noise at low freq (mistuned alpha?)

Surviving 1 min in the old dying hi-pow state on B1p at 0.5, 1, 1.5 W 
No evident effects
Step 12 0.5 W, 0.7 W, 1 W


At 1 W even the upper sb starts increasing

20384 - Unlock 3 min after due to 10-11 Hz oscillations (MICH / PRCL oscillation)
20411 – PRLC OLTF reveals a structure around 10 Hz with TCS on



20376 - Comments



Still present a “wrong” initial unbalancing




Thermal transient of about 5 min for each TCS step



TCS unbalance the sb as in the lock acq (with time reversal)




At the end the usb reaches a min and started increasing again



Mean sb pow increasing (even if B5_2f decrease)??




B5_DC almost constant




B1/B1p increases (better matching with OMC)

23/4 – 20396 

Step 8 with ITF controlled with B5_ACq and B2_3f_ACp (same cfg as the  
transient) and TCS going from 0W to 4.4W. Then TCS switched off

20408 – Comments


Sbs mean power highly increased (usb low => SFP failure)


Phase camera at 1.3W gives similar images to the cold ITF [MOVIE]

Long unlockable period (file ~/TCS/no_locking_080423x.gif)

24/4 – 20409


Step 8 with 1.3W (applied in a single step)

Sbs largely unbalanced. Trying to balance them: unlock rotating B2_3f phase near the best p/q (B5_2f was small) [MOVIE] 


28/4 – 20428

Step 8 scanning of OMC temperature for extracting sb pow in 1st Laguerre mode done at 0 W, 1.3 W, 2 W

20431 – with 1.5 W the tot sb pow in dark fringe is doubled (46% -> 87%)

2W increase only slightly the tot pow maintaining the same content

Sbs are strongly umbalanced (usb with almost completely Laguerre shape and almost no recycling gain? Phase camera1 !!!

Step 8 with 1.3W trying to balance sbs with B5_Lo, MICH_offs and PRCL_offs

20432 - B5_Lo: no effect at all

MICH_offs: small effect and B1_DC decreasing


PRCL_offs: no effect


Usual sb balancing technique not working with TCS on!!

From step 8 with 1.3 W going to step 12: unlock with 11 Hz oscillations while relocating to BS marionette
20433 – Strange because if we resides on PRCL OL as culprit, at a first glance the instability  should not be related to BS reallocation (PRCL loop act only on PR) 

20494 – investigations (see below)
30/4 – 20450 Step 12., 0.6 W
Again trying to balance sb: same results as before, with MICH_offs B5_DC power is reduced a lot and sensitivity is not changing (unlock by SSFS due to low carrier pow)

20475 – Sensitivity


With unbalanced sbs shot noise and phase noise increase a lot


With balanced sbs the shot noise is only slightly worse
Step 8, 1.5 W

Alignment d.o.f.s of NI and WI are not effective in sb balancing. Unlock due to alignment instabilities?

05/05 – 20478 Step 12, balancing the sbs with input power, 0.5 W to 8.45 W


TCS and input pow can compensate each other.


Non completely reversible situation due to etalon?

07/05 – 20494 Step 12, PRCL OLTF, 900 mW TCS and 9.3 W in input, changing the driving cross term MICH_PR

It has a large effect on PRCL OLTF around 10 Hz

From BS noise injection we measured the actuation unbalancing we need to compensate (not implemented)


20495 – Balancing the sbs with input power up to 9.25 W



Expected reduction of shot noise due to power increase

                                                                                                          ,

What we know:

B5_DC changes with the MICH_offs change
