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Run24 Schedule

20 week shutdown starting from sPHENIX warmup (approximate start date
January 8, 2024)

26-28 cryo weeks, pending budget and PAC decision

Key dates Event

August 14, 2023 through January 8, 2024  RHIC Shutdown
November 27 through December 4, 2023  AGS checkout

December 3, 2023 Booster off for NSRL

December 11, 2023 Start AGS setup (pending skew quads)
December 18, 2023 Start AGS setup (without skew quad)
December 18 through December 22, 2023 RHIC dry run, tentative

January 8, 2024 through July 8, 2024 RHIC run (26 cryo weeks), tentative
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Run24 schedule Il

26-28 cryo weeks (approved 6 week carryover from Run23), tentative
Setup ptpt at /sSyn=200 GeV 2 weeks

ptpT at \/syv=200 GeV 14 weeks
Setup AuAu and pTAu 1 week
AuAu at \/syny=200 GeV 6 weeks
ptAu at \/syny=200 GeV 3-5 weeks
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Other running modes
Polarization Equipment
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Polarized protons at 100 GeV

Polarized protons
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Polarized protons at 100 GeV, Run15

T e st " . Looking at Run15 details
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Run24 has a target intensity of 2.5x10'" ions/bunch at store.
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Polarization From Runi15
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Run24 has a target of 57% polarization at store.
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* Run15 suffered degraded
polarization in the AGS due to
jump quad timing shifts.

» This has not been present
since changing the timing
scheme for jumps.

» The new skew quad system
a higher tolerance for timing.

e Polarization lifetime at store
affected by beam-beam and tune
placement between 7/10 snake
resonance and 2/3 betatron
resonance.



Run 15 Figure of Merit
FOM(transverse) = LP? FOM(longitudinal) = LP*
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Run24 Luminosity Outlook

Crossing angles will be used at STAR and sPHENIX in part to minimize the charge
in the TPC

e Crossing angles reduce the beam-beam tune shift.
e Crossing angles also reduce the maximum luminosity.
¢ This is not taking into account emittance growth during store.
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Run24 Luminosity Projections
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electron Lenses

With two IPs, electron lenses may be required to provide beam-beam
compensation.

* The two electron lenses compensate beam-beam effects from one IP by colliding
protons with electrons

¢ Crossing angles at each IP will also reduce beam-beam tune shift, which may be
sufficient to not require the e-lenses.
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Rotator currents for Longitudinally and Transversely Polarized
Collisions

The spin at each IP is aligned to the stable spin direction (vertical) without the use
of rotators.

Calculated from field maps for 100 GeV:
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Changes and statuses

¢ Blue snake reinstall (see Shutdown talk)
¢ RHIC ramp development
» Using Runi5 lattice but model updates have caused this lattice to be reworked
(in development)
* Luminosity leveling with crossing angle changes (in development)
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PP in the Injectors
How to get 2.5x 10
e Typical RHIC ramp efficiency 98-100% 1o
¢ Typical AGS to RHIC injection efficiency v \
92-96%

0.990 J

¢ This corresponds to a minimum of w

~2.8x10'""/bunch at AGS extraction. aoes “
What about 57% polarization 1‘;
e Typically ~2.8x10""/bunch would have
di%rcaadgd polarization of 62% (extrapolated gy = i — _
from ~2.5x10"!/bunch)
¢ The skew quads should provide lossless ~ This system will be commis-
transmission (seen on right), giving this sioned prior to the run, pending

bunch 75+% polarization at AGS extraction PS delivery.
and 65% at store in RHIC.
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Other running modes
Continuation of Au+Au at 100 GeV
pAu at 100 GeV

I k? Brookhaven
National Laboratory

16



Continuation of Au+Au at 100 GeV

RHIC/Beamlons.logreq  07/16/2023 04:08 - 07/16 14:23 (on acnlingfpbn.bnlgoy) — O
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pAu at 100 GeV
Operating pAu at 100 GeV

The pAu process:
1. Yellow ring is filled with Au

2. Yellow and blue are ramped up to
the proton injection porch

3. Blue is filled with protons

4. Both rings are ramped to their store
setting

Colliding Bp for protons and Au are
346.50 Tm and 831.76 Tm

This is a complicated setup
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Colliding beams of different rigidity

3‘675|mrad rrrryrrrrrrrrTr T T T T T T T L
—— EQUAL SPECIES 0 mrad 3
2 ——— EQUALSPECIES 7.7 mrad 3
—-— UNEQUAL SPECIES 0 mrad E
0 31 e Image from the RHIC design
NOPh~o || 385 ma 3 manual
£ ™ R Pyt S E I .
S @ / P ¢ Unequal rigidity species go
T E off-center through DXs
-1 _ox 3
-10 e = [ ]
1 = o : DX magnets must be moved to
/ E accommodate shifted orbit
-20 3
3.675 mrad
| TN S T O O B B B B 1 I [ B R
25 20 15 10 5 0
s(m)

l\? Brookhaven

National Laboratory

19



Dx Moves

From Chuyu on Run15 moves:

Device Sector DX Move When
DX 1 +20 mm  before run
DX 2 -20 mm

DX 3 -20 mm

DX 4 +20 mm

DX, ZDCs 5 +25 mm after run
DX, ZDCs 6 -25 mm

DX, RAD shield, ZDCs 7 -25 mm

DX, RAD shield, ZDCs 8 +25 mm

DX 9 +20 mm

DX 10 -20 mm

DX 11 -20 mm

DX 12 +20 mm
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e The 8 DX magnets

moved during the run
was done on a single
maintenance day.

¢ |R4 DX magnets could

only be moved

+17.5 mm during
Run15 due to common
9 MHz cavity.

A spool piece is being
specified to replace the
common 9 MHz cavity.



Crossing angles for pAu

To support a crossing angle of -2 mrad, the IR8 DO power supply needs to be
upgraded to support 656 A, instead of the current 550 A.
From Chuyu:
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Polarization Studies and Summary
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Polarization studies

HSR simulations and studies

» Accelerate with HSR working point (Qx, Qy=0.228, 0.21).
» Check beam in 28 MHz buckets.

Measure spin tilt at 255 GeV using full blue snake.
Operate the spin flipper at 100 GeV to measure the spin-tune.
More to come!
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Summary

Polarized proton runs are always exciting.

Run15 exceeded the maximum projected luminosity, we hope to do it again.
This is a short shutdown with several major jobs

» Blue snake install (~13 weeks)
» 1004 valve box repair (tbd)

® pAu is one of the more complicated setups we have run at RHIC.
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Thank you

Thank you and questions.
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