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2017 main achievements

» Experience gained on ATS pre-squeeze and telescopic (TELE
Index 1.6) — “NO complaints from the experiments about ATS in 2017”

» Experience with 30 cm B* (preliminary commissioning and

subseguent use) — “Experiments were not pushing for this [...] Proved to be
very successful”

» Xing angle anti-levelling in stable beams — commissioned
(“ctpps acceptance effect can be interpolated between calibration data at 3
angles”)...can be used up to 120 urad

» Levelling by separation, no instability problem observed (I, =
~1.2*10% p/bunch) — “May also want a low-mu run in 2018”

» BCMS, 8b4e and 8b4e BCS beams used for operation and

available — “BCS scheme for 8b4e also gave a nice gain in performance”

» PPLP & early squeeze sneaked in for the 5 TeV run — “all
(ambitious) experiment goals reached 1 day ahead of schedule”

» RF full de-tuning (both RF team and experiments happy)

Quotes from Jamie’s talk




Schedule 2017 vs 2018
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B* reach is mainly driven by:

(10 o BB separation)

than in 2016
due to crossing angle
reversal in IR1

=> not
much to gain in *

=> more
aperture => smaller *

than in
2016 to prepare for possible

B* reduction (CMAC) * 2018a: TCTIn

 2018b: 1 o retraction TCP-

Soeeas TCSG in IR7

=>
decreased beam-beam

separation to 8.6 0 hierarchy violations

Courtesy R.Bruce
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2018a | Same as 2017 in IR7Y
B* reach

2018b | 10 retraction TCP-TCSG in IR7
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Aperture has to be checked, in particular the impact
of a potentially larger CMS bump has to be assessed

“Annual measurements during commissioning
are fundamental to keep understanding alive
and push performance” A.Mereghetti Courtesy R.Bruce




Cy C I o [A] PELP vs PPLP et o0
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Parabolic-Parabolic-Linear-Parabolic (PPLP) ramp:

» With 1100 sec instead of 1210 sec has a
potential gain of 14 hours/year (~480 ramps in 2017)

» Has been tested with beam in MD#2 and no
difference in losses was observed

» Has been used with beam for the 2.51 TeV run
in November 2017 No losses observed after
~25 seconds!
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CyC I e More aggressive CRS to 2.51 TeV
(squeeze starts at 1 TeV vs 1.7 TeV)

I I Optic Name Energy

Amore aggressive scenario for R2017a_A11mC11mA10mLI0m 450.0
CRS has a potential time gain of: R2017a_A11mC11mA10mL10m 500.0
R2017a_A11mC11mA10mLI0m 600.0

e 53 sec (80 Cm) [R2017a_A11mC11mAT0mL10m 922.0
(R2017a_A920C920A10mL 920 112000

e 110 sec (65 Cm) R2017a_A740C740A10mL740 1514.0
R2017a_A530C530A10mL530 1855.0

« 167 sec (54 cm) R2017a_A440C440A10mL440 2070.0
R2017a_A360C360A10mL360 2275.0

R2017a_A310C310A10mL310 2419.0

R2017a_A310C310A10mL310 2510.0

To allow flexibility (&
reproducibility) for MDs, it's

Optic Name

better not to push CRS too much Optic Name
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40-30 cm BPs (estimate ~3/4 min)

2. “diagonal” optics change
between 40 & 30 cm ctpps
(presently taking almost 6 min)
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Xing & sep levelling

Luminosity

HAa niin nEnn TEnn (ko]
Time

* Regularly used in operation
(until 120 urad)

* Ensure very smooth transitions

« Discrete steps (it can be done in
a continuous way)
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Levelling by separation
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Used in operation for a few hours in
the second part of the year

Ensure very smooth transitions
Smaller and more continuous steps
It may lead to instabilities




B* levelling

» Principle demonstrated,
mechanics works

» Some developments
may still be needed to
optimize the optics
transitions

» Itis ready to be used!
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It could be used as end of fill for
some time in order to increase
operational experience, with no
Impact on the physics production




Luminosity

10 o BB separation
9.2 0 BB separation
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Luminosity production (prediction)

“ 4 weeks intensity ramp up (as in 2017);

% Average production 0.45 fb! per day (10% higher than
what assumed for 2017) =» 3.15 fb! per week;

* Usual short ramp up after TS,...

70
60 — 150fb!Run2 o
a St it i
~ 50 i 4
> B
T o [ 90fbf2017-2018 /
c |
£ : //
a 30 -1
o 150 fb* Run 1 + Run2 //_/
® 20 | <
E . % / —Predicted
= 10 | / = Achieved
0 :_._. A N B S R RS T
4/15 5/15 6/14 7/14 8/13 9/12  10/12

Courtesy J.Wenninger




Pb-Pb & special runs (VdM + high beta)

Possible squeeze scenarios (S. Fartoukh, JMJ)

1. Prepare one CRS for p-p and Pb-Pb, i.e. change 2017 Pb P b .
CRS to reach B* =2-3 min IR2 (2 m in LHCb as well?) - .

— Pros: avoid commissioning a new CRS for the Pb run, just a

small squeeze segment from 2m to 50 cm at flat top o The idea iS to keep the
— Cons: (i) can Alice accept 2m for the proton run? . .
(ii) IR2 telescope has to be reworked (more initial CcO nf| g u I’at Ion fU”y d ecou p | ed from
commissioning) .
2. Keep ALICE at 10 m in CRS for p-p the pp to allow more flexibility and
— Cons: the IR2 squeeze segment will be longer 10 m down to more “me to fina”ze the Choice

50 cm) for each ion fill
3. As 2, but recommission CRS for Pb-Pb
— Pros: just a small squeeze segment, e.g. from 2m (maybe

* The increased time of

even 1 m)to 0.5 m at flat top. No interplay with telescope Comm|SS|0n|ng (CRS+Squeeze)
(not needed for the IR1/5 B*).
— Cons: a little more Pb-Pb commissioning time WOUId be Compensated by the

LM, Jowett, ABP-HSS meeting 6/12/2017 sm al l er Sq ueeze Seg ment

VdM: Proposal to use the 2017 (2016) configuration with “standard” optics
High beta:

« Three tests performed this year, with several attempts to control background
* Run will probably be requested for 2018




Optics options (ATS squeeze)

The following optics changes can be envisaged for telescopic squeeze
enhancement:

1. Keep 2017 configuration (while applying adiabatic changes like PPLP,
CRS to 80cm, “diagonal” squeeze,...):

« Limited commissioning, fast ramp into production
» Details about TCDQ settings management under discussion

2. “Light” increase of TELE index (2.3/2.4) starting telescopic squeeze
at ~60 cm:

« Some more landau dumping (up to 50/60%)
* Longer re-commissioning (very tight, given the present schedule)
3. “Strong” increase of TELE index (> 3) with CRS modification:

« Gain stability margin (for higher I,) with more effective octupoles
(higher B @ MO)

« Completly new commissioning (not feasible with present schedule)




2018 configuration proposal

» NO optics modifications (keep present 1.6 TELE index)
» CRSt06.5TeV &1m/80cm/65cm

> Unique squeeze BP to * = 30 cm on the “diagonal”
(Xing angle 160 urad) => 9.2 o BB separation

» Early commissioning of B* = 25 cm (as 2017 strategy)
» Levelling by separation, if needed (I, > 1.25*E*! p/bunch)

» Continuous Xing angle anti-levelling

> End of Fill: with “reduced” bunch intensity, 3* levelling
to 25 cm (to be reviewed during the year)

Once the yearly goal reached, dedicate more time to
development (more MDs and/or new configuration)




Parameters

Parameter
Beam type
Bunch intensity
Max #bunches per train
Total number of bunches
Injection tunes
Injection chroma
Final B*
Xing angle

Separation
CMS bump

Differences wrt 2017

Value
BCMS
1.2 - 1.45 x 101 p/bunch
144
2556
27.3/29.5
15/15
27/25 cm

160/200/160/-250
(same polarity as in 2017)

-0.55/1.4/0.55/-1
TBD (-1.5 mm or -2 mm)




Conclusions

» 2017 was a wonderful year:

» 2018 operation can profit of the many tools
developed,;

» All levelling method can be used and combined
scenarios can also be envisaged,;

» 3* = 25 cm can be envisaged!

» Limited amount of time allocated for commissioning
suggests limited changes (at start-up);

» With performance comparable to 2017 goal would
be reached early in the year.
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2017 scrubbing run (450 GeV)
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» Dedicated scrubbing to be done with >
standard 25 ns beam (288 bunches : : o
can be used from day 2) |

« According to historical data, 4 days | NG i o

should be sufficient to achieve full
scrubbing at 450 GeV
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Commissioning main steps

 RF setup

« Bl checks

« ADT setup

« Machine Protection system validation & LMs

* Injection (and protection) validation

« Collimator alignment/check

« Cycle commissioning (fast if limited changes)
« Optics measurements (INJ/Flatop/30/final)




Telescopic squeeze

TELE Start

index from B*
(wrt 25 cm) [cm]

 Limited re-commissioning
1.6 40 (2017 configuration, but with
“diagonal” squeeze)

* Improved time performance . ina| optics point to

2 50 (it enables a more aggressive ct- .
ops squeeze) be commissioned
* 50-60% more landau « Almost a full squeeze

2.3-24 57-60 : ..
dumping commission

 Feasibility of optics
corrections to be
demonstrated (no
prob expected)

« BBLR mitigation, with still
3-4 75-100  some margin for landau
damping (TBC)




