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Goals: lumi increase, dynamic beta* on the store for 
ions, part of lumi development plan for PP
Short history (Run-4, Run-5)
Report on Run-7
Plans for Run-8 and beyond



ββ* squeeze and knobs (Run* squeeze and knobs (Run--4)4)

Preparation
Calculated and prepared β* knobs

 

for blue (MADX RE) limit 12%
Checked RE model prediction for effects on mach parameters
Experiments test in blue (February 25):

Center orbit in IR8, separate tunes
Varied bo7-qd1 and bi8-qd1 by –ΔK and +ΔK in the range from 
0 to 0.001 in steps of 0.0001 and took (PLL) tune shift data for β* 
measure (anti-symmetric excitation minimizes beta-beat for symmetric
optics –

 

more later on that)
Tried out the beta* knobs at 5%, 10% and 12% (present limit) without 
lifetime degradation 
Measured dispersion and beta around the ring (AC dipole) to evaluate
beta beating for different knobs levels

Pilat, Wittmer, VanZejits, Ptitsyn



IR PS:
IR supplies needs to be ramped slow (slowfactor 25+) 8b-qd1 QLI’ed
during the first attempt to ramp knob to 12% (slowfactor 8)
bi8-qf9 PS exceeded limits of 150A (166A) leads problem (Ganetis)
knobs will be modified to avoid that

Knobs could be ramped up to 12% without obvious problem with other 
machine parameters

No apparent hysteresis

 

(checked by switching knobs on and off)
No observed effect on rates

 

when we had beams in collisions (6 bunches 
in blue, 3 in yellow, no IR steering –

 

etc.)

Analysis of beta* data in progress:
(verify the quadratic dependence, assess impact of anti-symmetric 
optics) measured beta* value
Correlate AC dipole and dispersion measurements
Calculation of new knobs (including triplet power supplies) to 
redistribute strength, avoid PS limits, possibly increase knob range to 
15%-20?%



Beta squeeze in Phenix (RunBeta squeeze in Phenix (Run--4)4)

56x56 store

Steering
In IP8 and IP6

Beta* squeeze
In IP8 by 12%

Re-steering
In IP8 and IP6

Pilat, Wittmer, VanZejits, Ptitsyn



B* squeeze in Phenix & STAR (RunB* squeeze in Phenix & STAR (Run--4)4)

Retract
collimators

collimation

steering

Fix yellow
lifetime Fix blue

lifetime



Beta squeeze in Brahms (RunBeta squeeze in Brahms (Run--5)5)



Proposal 07Proposal 07--21 Run21 Run--77
Goal: Squeeze β* at

 
store to < 0.8m and prove viability for 

operations
PLAN:
6 bunch ramp, one IP:

test ‘knobs’ – incrementally – to see what is feasible
fix machine conditions as needed (tunes, chrom)
Measure beta, dispersion
Measure non-linearities

Physics ramp:
Steering, collimation STAR and PHENIX data taking ~10-15 min
Ramp beam for normal physics operations
Take collimator out
Squeeze X% (both beams, likely 1 IP at the time)
Fix lifetime
Steering, collimation
STAR and PHENIX data taking 



Preparation RunPreparation Run--77
“Resurrect” squeeze software
Establish limits of possible squeeze (model)
PS and leads

Core team:
Pilat, Bai, Malitsky, Ptitsyn, Satogata, Tepikian
Experiment must be planned with Phenix and Star
Thomas develop ramp to small beta*+collimation on 

the ramp
Ramp 70+extra stones



First attempt RunFirst attempt Run--7: April 187: April 18

Ramp 12 bunches, normal intensity, no rebucketing
Squeeze beta in 4 installments from 0.8 to 0.6 m

Calculate and change the IR8 model for both rings
Adjust tune and chromaticities 
Set slow factor 4 (not faster than 0.5 A/sec)
Commit changes
Check orbit, tunes and lifetime, correct if needed
Measure collision rate in IP8 and IP6
Measure dispersion
Measure optics with AC dipole
Revert the store stone 

Plan:

Objectives: dynamic β* squeeze operational procedure + 
Ramp Designer module for offline and online optics changes



Blue Optics after online matching Blue Optics after online matching 
ββ* = (0.70, 0.70) in IR 8 * = (0.70, 0.70) in IR 8 



Yellow Optics after online matching Yellow Optics after online matching 
ββ* = (0.71, 0.77) in IR 8 * = (0.71, 0.77) in IR 8 



Blue and Yellow behavior during the Blue and Yellow behavior during the 
0.75m 0.75m ββ* squeeze.* squeeze.



Summary April 18 Summary April 18 

Blue can go down to 0.7m without a glitch. 
In Yellow, we lost the beam on slow losses on both attempts when
squeezing down to 0.75 even after compensating for the tune shift.
We need to understand why even in the model the yellow squeeze is 
more difficult 



RunRun--7 second attempt: June 137 second attempt: June 13
Ramped 12 bunches (no Artus, IPM)
Cogged - no rebucketing – measured collision rates
Squeezed IP8 (blue and yellow) successively:
0.80 0.75 no adjustment needed (orbit, tunes)
0.75 0.70 readjusted horizontal tune in yellow 
0.70 0.65 collimation needed to measure rates in STAR(high 
backgrounds) + yellow tunes adjustment + angle bump in 
STAR
At 0.65 after collimation and steering optimization: 
Measured collision rate ratio Phenix/STAR: 1.19
Predicted collision rate ratio Phenix/STAR:  1.23
Optics measurements
dumped beams (attempting to  dump only yellow)
ramped 6 bunches in blue into the 0.65 squeezed optics, then AC dipole 
measurements were done in blue



Blue (design + trim)Blue (design + trim)



Yellow (design + trim) Yellow (design + trim) 



0.800.80 0.750.75 0.700.70

0.75 0.70

DX BPM’s



To 0.65mTo 0.65m

0.65

Beam decay



To 0.65mTo 0.65m

collimation steering

Phenix rates

STAR rates



Operational?Operational?

Experiment done with 12x109 in both rings: minor 
adjustments necessary, collimation essential. Could 
easily ramp into the squeezed optics

Operational ?:
Control of transverse emittance (no transition 
instability), likely limit on bunch intensity
Collimation on the ramp
Tunable beta* on the store (good practice for cooled 
beams)
Test ramp for protons in Run-8 ?



Plans for RunPlans for Run--8 8 --
 

DRAFTDRAFT
Run-8 goals:

squeeze (0.6-0.7) on the ramp
Test in physics conditions, collimation, data taking

d-Au run:
Operation lattice in blue likely aperture limitation
Operations lattice in yellow IBS, probably solution to 0.6-0.7m OK
Plans dependent on operational experience during set-up and early ops
d-Au PLAN A:

Good ramp design  to 0.6-0.7m in blue and yellow
Ramp development in APEX
Test of a physics ramp
Likely prerequisite: collimation on the ramp

d-Au PLAN B:
Squeeze only in yellow

d-Au PLAN C:
Squeeze at store (as in Run-7) but test with physics store



Plans for RunPlans for Run--8 8 --
 

DRAFTDRAFT

PP run:
Depending on experience with d-Au but in general as 

before:
Good ramp design  to 0.6-0.7m in blue and yellow
Ramp development in APEX
Test of a physics ramp

Feedback obviously appreciated and encouraged 
Will write a specific  APEX proposals after the workshop and 

discussion with team and others
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