BBLR MD 24 July 2007

Present: Jorg, Ulrich, Gerard, Rogelio, Guido, Andrea, Jena-Pierre 
8:15 Gerard will set BBLR to -20 mm from the beam

8:27 Fast BCT launched; data saved to /user/slops/data/2007/MD-DATA/BBLR-24jul07/BCT
Multi-Q data saved to /usr/slops/data/2007/OP-DATA/multiQ/
MD1 beam, Intensity ~10^11 protons, single bunch
About 5-10% intensity loss on the ramp 

Initial Tunes 0.135, 0.18
8:40 Gerard confirms that BBLR2 has been set 

Plan to go to approximate LHC tunes 0.31, 0.30 (not 0.32 since lifetime is too bad close to 1/3 resonance)

Loss data saved to /user/slops/data/2007/MD-DATA/SPS_BBLR-24jul07/BLM
Total rf voltage was trimmed in last days, less than 1 MV capture voltage; reset settings; less captures losses and less losses on ramp 
Excite BBLR1 from 11200, to 12700 ms (length of flat bottom 1500 ms) 

BBLR1 at -120 A 

Tune shift -0.006 for +120 A in BBLR1 indicates distance 14.8 mm
Go to lhc tunes QH=0.311, QV=

Excite BBLR1, tune change 0.002 indicates distance 25.6 mm, but there is evidence of coupling, which could have obscured this measurement
12x1.439 microrad kick  -> 18.8 mm distance
BBLR2 +120 A, DeltaQH+0.004, DeltaQV-0.002
Similar 12.7x1.439 microrad -> 17.8 mm
DeltaQV->24 mm, DeltaQH->18.7 mm
Change QV to 0.28, QH 0.31 

Separate tunes, BBLR2+120 A gives DeltaQ+0.004, DeltaQV-0.004
Tune shifts -> distance ~ 17.0 (V) and 18.7 mm (X) 
Kick interpretation takes into account factor 

Sin(pi Q)/Sin(pi Q0)~1.439 in response matrix
Now coupling correction by Rogelio

Minimize coupling line / main line ratio by adjusting skew quad for tunes QH=0.31, QV=0.30

Wire scans ongoing by Rama, Elena et al
10:55 done. Decoupling -0.0004, final ratio 20/220.

Dampers off.

Wire scan result, BWSH51995

GammaEmitX=1.8 micron, GammaEmitY=1.5 micron 
EmitX=64.4 nm. EmitY=53.6 nm
Betax=83.5 m (99 m?), betay=27.3 m (22 m?)
If GammaEmit=1.5 micron,

Need Iwire=107 A, and distance=13.5 mm

If GammaEmit=1.8 micron,

Need Iwire=128 A, and distance=14.8 mm

Wire scanner at 51631 now, which changed the beta functions (see the values in parentheses above)

Chromaticity measurement and correction by Rogelio and Rama. 

Before correction QH’~1, QV’~5;

Deltap/p=+2e-3 (beam is lost for negative offsets).   

After correction Q’ ~ 1-2  in both planes. 
Move beam closer to the wire by 4 mm, which should provide a distance of about 14 mm, roughly equivalent to 9.5 sigma.
Orbit bump -4 mm.

Both BBLRs at 0 

0 A,  52913
BBLR1 

-30 A, 52952
-60 A, 52985, orbit kick 4.9 (x1.4) microrad indicates 23 mm distance,

tune change too small to be resolved?!

PS down, when back up, the orbit was different.
To check movement direction, higher power: 200A excitation
Moved tune kick to the end of the 26GeV plateau 
14:00 beam back

0 A, 53385

16.5 microrad x 1.4 -> 22.7 mm,  
DeltaQV=8e-3, DeltaQH=6e-3, -> 16.6 mm, 18.5 mm
Change polarity of wires to have positive excitation

Sigma on wire scanner about 2.0mm, 1.1 mm
GammaEmitX=1.1 micron

GammaEmitY=1.5 micron

(big tails in the vertical profile sometimes give flaky results)

DeltaQH/V=0.005, but tunes too close to conclude

Further separate the tunes to QH=0.31, QV=0.28

BBLR1 +200 A, DeltaQV=+0.007, DeltaQH=-0.004
-> distances 17.7 mm, 22.6 mm

SC 53484 (+/-)
Too much, unclear, move another mm down (should be 10mm from beam)

-200A 

Wire off: 0.3122/0.2812

With wire: 0.3125/0.2793 
SC 53539
-200 A 

We think the orbit ump has the wrong sign

+8 mm 

Wire ON: 0.3154/0.2773 

+4 mm (wire should be 22 mm - or 14 mm!? - from the beam)

Wire off: 0.3105, 0.2832,  SC 53631  
Wire on: 0.3184, 0.2744, SC 53625, 26, 28, 29
-> 16.1 mm, 15.8 mm

another +2 mm

Wire on: 0.3213, 0.2734, SC 53651
Wire off: assume same as before
-> 13.8 mm, 15.0 m

0.3232, 0.2705? 
0.3213, 0.2734 Wire on 
0.3105, .2842 Wire off 
-> 13.8 mm, 14.3 mm

SC 53716 

BBLR2 powered, almost no tune shift; so BBLR2 is below the beam

BBLR1 distance 14 mm from beam; BBLR1 wire current scan, BBLR2 off , no tune correction  
0 A starting SC 53735, QH=0.3096, QV=0.2861, QH=0.3096, QV=0.2871, intensities 1041 -> 1009, 970->939
200 A starting SC 53752, 0.3203, 0.2783, intensities 934->692, 907->670 (corrected tune->0.31)
100 A starting SC 53761, 0.3135, 0.2842, intensities, 860->765, 1025->903 

From SC 53771 on unknown BBLR state 
270 A starting SC 53774, 0.3232, QV=?

Tune correction from 53779 

Period without beam
SC 53852, H tune corrected QH=.3066, 797->520, 754->518, 769->528
We always kicked at 1440 (at beginning one was 1480 ms).

Now go to 37 GeV.

-200 A, distance still 4 mm, SC 53934 

 move 3 mm closer to beam
Rogelio takes wire profiles at 2800 (end of ramp 2500 ms) and 4000 ms in the cycle  
Kick at 4150 ms

Beam-wire distance still at 14 mm 

Sigmay=1.2 mm at 37 GeV 
SC 53962 (and earlier), 200 A current, 

SC 53964 wire off, sigmaY=1.2 mm
Wire off tune, 0.3077, 0.3154, SC53970 
Rebooting some server for tune measurement

SC53991, 0.3074, 0.32422?,  wire off  

0.3076, 0.2891, wire off   

Large kick for Rogelio SC 54044 

Beam +3 mm closer (should be 11 mm), from SC54008
0 A, SC 54010, QH=3074, QV=2901
100 A, SC 54019, QH=3126, QV=2843 ,  -> 12.2 mm, 11.6 mm

200 A, SC 54029, QH=3182, QV=2784, 812 -> 801 
270 A, SC 54035, 876->837, 874->836

Another +3 mm closer to ~9 mm distance? (different bump, since correctors are at maximum)

+10 mm with initial bump, outer bump +2 mm 
270 A, SC 54060, 649->357, QH=0.33, QH=0.336, QV=0.265;
correct tune SC54074 -> QH=0.3175 , QV=0.2655, 696->403, 590->329
from SC54082, 0 A, QH=0.2833, QV=0.2920 -> 8.7, 8.9 mm, 0 loss

unperturbed tune (take out tune correct) 0.3067, 0.2929
150 A, from SC 54097, QH=0.3220, QV=0.2774 (w/o correction), 

607->589, 492->483
180 A, SC 54107, 0.3214, 0.2774 (uncompensated), 767-> 736, 505->472
220 A, SC 54125, intensities 651->536, 528->436, 729->520,



QH=0.329, QV=0.270
250 A, SC 54153, 517->323, 634->397, 516->312
SigmaY = 0.79 mm (0.8 micron Y normalized) -> 0.60 mm
100 A SC 54172, 753->749, 637->631, 753->749

QH=0.315, QV=0.281

150 A, ~9 mm distance, chromaticity scan

assume initial setting is close to 0 
Q’~1, 556->544, 480->465, 627->618 
Change QH’ by 1.3, SC54205, QH=0.3203, QV=0.2764 

QH’-> 3.6, SC54214, QV=2764

QH’->6.2, SC54223 
QH’->8.8, SC54230
Rf voltage 2.6 MV at 37 GeV

QH’->11.4, SC54242

Wire off SC, QV’~11.4, 54247
Wire on SC 54252
QH’->14, SC 54256

QH’->16.6, SC54262
Back to original QH’ setting, SC54269, QH=0.31213, QV=0.2764
QV’->3.6, SC 54277
SC54283, QV’=6.2
SC54290, QV’=8.8
SC54298, QV’=11.4
SC54309, QV’=14
Chromaticity back

SC 54343, BBLR off, 0.3066, 0.2910
BBLR1 200 A, distance scan 
SC 54349
-2 mm out (11 mm from wire center), from SC ~54349, intensities 755->738, 783->761, 736->721 (should be 11 mm from wire)

-4 mm out (13 mm) – “8”, from SC 54361, intensities, 847->843, 814->811, 903->900

0 mm (9 mm), SC 54370, intensities, 607->571, 605->560, 662->587

QH=0.3271, QV=0.

Save wire scan, 0.86 (start of 37 GeV), .92 mm (1300 ms after start of 37 GeV) sigmaY, 637->594, 468->419, 546->506

+1 mm (8 mm from wire center), SC54395, 549->311, 451->281, 

408->267 [all without tune compensation, tune measurement does not work anymore]
 Check with multiQ if kick is visible, QH=0.329

Correct tune to QH=0.31 SC 54409, 425->270, 345->262, 484->305, QH=0.3106, QV=0.2783 (tune corrected)
SC 54422 multi-Q has interesting lines
Another +1 mm (7 mm from wire center) SC54427, 461->208, 358->149, 300->123
Current to 150 A, tune correction left implemented 
7 mm from wire center, SC 54437, 368->271, 465->297

Current to 120 A

7 mm from wire center, SC 54442, 388->358, 431->386, 413->385 

QH=0.3057, QV=0.2769

Current back to 150 A, SC 54450

7 mm from wire center, SC 54450, 287->231, 286->235, 453->300, 447->293, QH=0.3096 
8 mm from wire center, SC 54462, 485->465, 413->390,  492->468
Again to 7 mm SC 54466, 370->266, 424->302, 389->269
QV=0.2743, QH=0.3105 
Another + 1 mm, 6 mm from center, SC 54476, 281->116, 333->145, 309->141
QH=.319, QV=0.2618

Lower wire current to see where effect disappears

100 A SC 54491, 358->318, 240->226, 250->236 
80 A SC 54497, 217->215, 210->203, 236->228 

50 A SC 54501, 225->224, 230->227, 238->237  


QH=0.2959, QV= 0.2854

30 A SC 54507, 342->342, 311->310, 230->230 

QH=0.2930, QV=0.2882 at 30 A
SC 54520 BBLR off 

Tunes w/o wire QH=2871, QV=0.2968/.2956  

 -> 6 mm (X), 5.2 mm (Y)
