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I I ‐‐ Update plans: nonUpdate plans: non‐‐linear chromaticity correction linear chromaticity correction 

Major update for the coming run: upgrade the non‐linear (2nd and 3rd order)
chromaticity correction module.

Current model: calculation of Q’’ and Q’’’ is based on HARMON and
corresponds to a sequence of integrals on the linear terms. Preliminary checks
show a nice agreement between model calculations and live measurements.

The correction module (optimizer) uses a χ2 (LMDIF) method on the requested
value of Q’, Q’’ and Q’’’. The iterations are done over the PS currents, while
RampManager uses magnets strengths: OptiCalc (model) does the conversion.p g g g p ( )

Tune and chromaticity corrections are decoupled; linear and non‐linear
chromaticity optimizations use the same sextupole family distribution.
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Correction methods in latest releaseCorrection methods in latest release
From RampManager, one can change ChromX and ChromY; the model then calculates
the corresponding sextupole gradient using 2 families, SXF and SXD.

Using N Malitsky’s latest release a separate table with Q’’ and Q’’’ values is available As
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the corresponding sextupole gradient using 2 families, SXF and SXD.

Using N Malitsky’s latest release a separate table with Q’’ and Q’’’ values is available As

From RampManager, one can change ChromX and ChromY; the model then calculates
the corresponding sextupole gradient using 2 families, SXF and SXD.

Using N Malitsky’s latest release a separate table with Q’’ and Q’’’ values is available AsUsing N. Malitsky s latest release, a separate table with Q and Q values is available. As
for linear chromaticity, the desired value can be entered directly for each stone. The
model then rematches the PS values, split into 8 families:

Using N. Malitsky s latest release, a separate table with Q and Q values is available. As
for linear chromaticity, the desired value can be entered directly for each stone. The
model then rematches the PS values, split into 8 families:

Using N. Malitsky s latest release, a separate table with Q and Q values is available. As
for linear chromaticity, the desired value can be entered directly for each stone. The
model then rematches the PS values, split into 8 families:

bi1‐sxd10, bi4‐sxd12, bi8‐sxd12

bi1‐sxd12, bi4‐sxd10, bi8‐sxd10

bi1‐sxf11, bi4‐sxf11, bi8‐sxf11

bi1 sxf13 bi4 sxf13 bi8 sxf13bi1‐sxf13, bi4‐sxf13, bi8‐sxf13

bo10‐sxd11, bo2‐sxd11, bo6‐sxd11

bo10‐sxd13, bo2‐sxd13, bo6‐sxd13

bo10‐sxf10, bo2‐sxf10, bo6‐sxf10

bo10‐sxf12, bo2‐sxf12, bo6‐sxf12
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II II –– Proposed changesProposed changes
During Run7 APEX, Y. Luo tried another response matrix solution based on a different
set of 8 sextupole families: SFPOSFPO, SFMOSFMO, SFPISFPI, SFMISFMI, SDPOSDPO, SDMOSDMO, SDPISDPI, SDMISDMI.

Preliminary tests of this knobbing method were quite succesful:Preliminary tests of this knobbing method were quite succesful:

Y. Luo, RHIC 
Retreat 2007
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Advantages of Advantages of Yun’sYun’s knobsknobs
Simulations show that (SDMO+,(SDMO+, SDPOSDPO‐‐)) favor Q’’Q’’yy correction, while (SFMI+,(SFMI+, SFPISFPI‐‐)) favor
Q’’Q’’xx correction: corrections can be decoupled =>=> useuse offlineoffline model/MADmodel/MAD‐‐XX toto determinedetermine
“quanta”“quanta” ofof ΔΔ(strength)(strength) forfor eacheach familyfamily !!!! For each lattice and ramp models, a table of
these Δ should be loaded in OptiCalc.p

In addition, preliminary calculations show that linear chromaticity Q’ is left unchanged
when using the knobbing method: tune,tune, chromaticitychromaticity andand nonnon‐‐linearlinear chromaticitychromaticity
(NLC)(NLC) wouldwould thenthen allall bebe decoupleddecoupled !!!!(NLC)(NLC) wouldwould thenthen allall bebe decoupleddecoupled !!!!

Aiming for Q’’=0 would push some PS too close to their limit and/or induce some
polarity switch for some family(ies) =>=> anan acceptableacceptable valuevalue forfor operationsoperations isis Q’’Q’’ == 500500.

Goal for coming run: have a semi‐automatic NLC correction module, i.e. manual tuning
of each knob to minimize Q’’/Q’’’.

Ultimately, a “Correct NLC” button should be added to RampEditor that would make the
knobbing automatic (based on offline calculations).
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III III –– Other models Other models –– Plans for PTCPlans for PTC
AGS and Booster models: working group lead by K. Brown.

AGS model server exists already, that includes everything except orbit errors and stop
band correction AgsModelViewer and AGS Magnets models are still being worked onband correction. AgsModelViewer and AGS Magnets models are still being worked on
(needs some consistency with measurements).

Most of RHIC applications should be made available for AGS (OrbitDisplay,
TuneMeter,…) => develop an OptiCalc engine for AGS ? agsInjection application ?

Booster: OnLineBooster model currently being developed (V. Schoefer); need to check
that Booster model includes dp/p treatment. Booster injection issues with ½ integer stopthat Booster model includes dp/p treatment. Booster injection issues with ½ integer stop
band has to be tackled too.

New “task force” for PTC use with AGS and Booster model: BtA matching, ultimately link
t th B t BtA AGS d AtR ( V S h f t lk)together Booster, BtA, AGS and AtR (see V. Schoefer talk).
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IV IV –– Updates on RHIC Ramping systemUpdates on RHIC Ramping system
2 working groups: RHIC Ramping FeaturesWG and RHIC Ramping ReliabilityWG.

From Controls Wiki: “collect, prioritize, design, implement and track improvements in
the RHIC Ramping system”the RHIC Ramping system .

FY09 run top priorities:
Clean up RampManager/OptiCalc memory from unused/stale ramps =>=> DONEDONE;
Disable unanchoring of tune/chromaticity settings (disallow interpolation);
Tune and Chromaticity values logged at injection and store stone for later use in Logview;
Include replay settings when restoring a ramp.

Outside of MCR, users should only be able to launch software (e.g. RampEditor) in test
mode and write into a separate cache file.
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CONCLUSIONCONCLUSION
Taking over from N. Malitsky; lots of effort were brought into current NLC correction
method, will still be used in early release of upcoming upgrade.

New methods to be implemented has already been tested both with simulations andNew methods to be implemented has already been tested both with simulations and
during previous APEX time => first step towards making Q’’/Q’’’ correction automatic.

Early release of manual knobbing should be ready for testing during the dry run.

AGS and Booster are having their model, model server and model viewer software
refined; PTC is also seen as a solution to ensure matching between elements of the
injection chain.injection chain.

Ramping system have a list of “hot topics” to be dealt with before the start of the run.
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