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= - Different from SPS

= SPS alwaysfixed length supercycles
Pre Injection

- Probably fixed length-but might have several scenarios
Injection

- Indeterminate length

Ramp

- Fixed length-but might want to stop...

Squeeze
- Fixed length-but might want to stop..

* Physics

- indeterminate length
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= Supercycle concept extended to cope with g
differences

= Hypercycle:

- Collection of Supercycles:

= One Supercycle contains the settings needed to drive the LHC through one or
several of the different phases, like preinjection, injection, ramp, squeeze,
physics etc.

= So we are talking about:

=>Supercycles
=>Cycles
=>Beamprocesses
=>Settings
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= All 'features’ from SPS/LEIR/? kept
- Trim, Trim history etc. etc. etc.
= Supercycles will be generated

beforehand, and put together to make a
Hypercycle.

= Tn Supercycles with indeterminable
_Jeng‘l'h (e-.g. Injection, physics) we V\-IT” create
Actual Settings




= Actual settings:
- Snapshot of all settings@specified time
- Can be trimmed

- Incorporated into functions@specified time
= Need to create:

W =@ injection, @physics
- @stops in ramps, @squeeze etc




SuperCycle generation

[ Generate new SC | Regenerate existing SC | Manage actual SC | View Sefttings | Edittypes | Manage types |

Generation
Incorporation

MNormal SuperCycles

PreCyc_sm18-precycling-50A_V1

SM18_INJ_R 0

SM18_ramp_1 _shk_R50GEQ
ACTSTART_PreCyc_sm18-precycling_V1.sm18-precycling.BPO_W1
ACTSTART_SM18-INJECTION.BPO_V3
ACTSTART_TRACKING-TEST-1.1Te\V.BP0O_\W2
ACTSTART_TRACKING-TEST-TTeV.BPO_W1

ACTSTART _ramp_01.BP0_\2

ACTSTART _ramp_01vi.ramp_01.BP0O_V1

ACTSTART _ramp_31vViramp_31.BP0_\V1
ACTSTART_sm18-precycle-11k-FT.BP0_V3
ACTSTART_squeeze-IR1.BPO_VW1
ACTSTART_squeeze-IRZ2v2.BP0O_\V2

ACTSTART _squeeze_1_31W1isqueeze_1_31.BP0O_V1
ACTSTART_squeeze_1_47Wi.squeeze_1_47.BP0_V1
ACTSTART _squeeze_31_47W1.squeeze_31_47.BP0O_WV1
ACTSTART_squeeze_31_47W2.squeeze_31_47.BP0_V1
PreCyc_SM18_MCS_precycle_V1
PreCyc_SM18_MCS_precycle_ V2
PreCyc_smi8-precycle-11k-FT_V3

SM18-INJECTIONW1

SM18-INJECTION_10A

SM18-INJECTION_S0A
SM18_ramp_1000_shk_scy_10A
SM18_ramp_1000_sbk_scy_ 50A
SM18_ramp_top1000_scyw1
TRACKING-TEST-1.1TeVW1

TRACKING-TEST-4.2Te\VW1

TRACKING-TEST-7TeVV1
at o Tast B o AR arf

1

[] Show archived
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Actual SuperCycles

PreCyc_SM18_MCS_precycle_V1_ACT@0_[START]
PreCyc_SM18_MCS_precycle_V2_ACT@0_[START]
SM18-INJECTION_10A_ACT@O_[START]
SM12-INJECTION_S50A_ACT@O0_[START]
SM13_ramp_1000_sbk_scy_10A_ACT@0O_[START]
SM12_ramp_1000_sbk_scy_10A_ACT@&1010
SM18_ramp_1000_sbk_scy_10A_ACT@1110
SM12_ramp_1000_sbk_scy_10A_ACT@&E1210
SM13_ramp_1000_sbk_scy_10A_ACT@1310
SM12_ramp_1000_sbk_scy_10A_ACT@&E 1410
SM13_ramp_1000_sbk_scy_10A_ACT@ 1505
SM12_ramp_1000_sbk_scy_10A_ACT@&E 1600
SM18_ramp_1000_sbk_scy_10A_ACT@235
SM12_ramp_1000_sbk_scy_10A_ACT@E@407
SM18_ramp_1000_sbk_scy_10A_ACT@525
SM12_ramp_1000_sbk_scy_10A_ACT@695
SM18_ramp_1000_sbk_scy_10A_ACT@s810
SM12_ramp_1000_sbk_scy_10A_ACT@910
TRACKING-TEST-7TeVWW1_ACT@0_[START]
sm18-loadlineV2_ACT@&0_[START]
sm13-loadlineV4_ACT@0_[START]

[] Show archived

Regenerate actual SuperCycle from source

Generate actual SuperCycle from selected SuperCycle and given point in time




MNew TRIM application =131 =|
EraiEdc

Supercycles ParticleTransfer : Parameter selection - SM18

|SM1B |v| System PHYSICS : MOMEHTUR |v
MOMENTUM

[ Cwcle | Beam Process | o ST SM18BEAMMOMENTUM

SM18-INJECTION (0-=990) SM18-WV2

SMA18_ramp_1 shk_R GEO

ACTSTART_PreCyc_sm18-precycling_VW1.sm1
CTIOM BP0\ -

4] il | [ »]

[ ] Show archived Select All

Setting part : ® Value O Target ' Correction | Trim History | Time base : ® SuperCycle  Cycle/BeamProcess

Displayed Function: SM18BEAMMOMENTUM

451

€ Trim

450.8 |

450.6

450.4 7 Abort Trim

450.2

450

1498 Cancel Last Trim

449.6

44094
Send 2 Hardware

4492

449 T T T T T T T T T
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| 7 " = |'| [ ] Trim Expert Params

LGraph L Table |




New TRIM application

(@] ]| @

SM1B

Supercycles

ACTSTART_PreCyc_sm18-precycling_VWV1.sm1

ParticleTransfer

: Parameter selection -

[sm1s |~ | System
MOMENTUM
[ Cwcle | Beam Process | NO SYSTEM
SM18- W2

SM1B-INJECTION_ACT3@0_[START] (0-

CTIOM BP0 WS

1] [ T»

PHYSTCS : MOMEHTUM | -

SM18BEANUMOMENTLIM

Shil1 SEEAMMOMEMTL M

<] n_ v L]
[ ] Show archived Select All Show Field(s)
Setting part: ® Value _ Target  Correction | Trim History Time base : ® SuperCycle ' Cycle/BeamProcess
FParameter ISTI.IHS IMJd_ RSO0GEQ _ACTE0 [START]L.SMIS-IMJECTION _ACSTIED [ST..
450.0

38 Trim

Abort Trim

Cancel Last Trim

Send 2 Hardware

[ ] Trim Expert Params




Mew TRIM application
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Supercycles

M18_ramp_1000_sbhk_scy_ 10A

M18_ramp_1000_sbk_scy_10A_ACT@O_[S
M18_ramp_1000_sbk_scy_10A_ACT@1010
M18_ramp_1000_sbk_scy_10A_ACT@1110
M18_ramp_1000_sbk_scy_10A_ACT@1210
M18_ramp_1000_sbk_scy_10A_ACT@1310

4] i (el |

ParticleTransfer

|sm1s

l/ Cycle r Beam Process |

Parameter selection - SM18
System

SM18_ramp_top1000_cy (0-=2600)

[] Show archived

Setting part : & Value

Displayed Function: logical MB.A.A1/B3

) Target _ Correction

Select All

MOMENTUM
NO SYSTEM
SM18-\2

PHYSTICS

: B3 |v

logical. MB.A.A1/B3
logical. MB.A.AZ2/B3
logical. MB.F.A1/B3
logical. MB.F.AZ2/B3

Trim History

Time base :

& SuperCycle

Show Field(s)

) Cycle/BeamProcess

-10

S€ Trim

Abort Trim

Cancel Last Trim

Send 2 Hardware
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T
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Graph Table

[]1Trim Expert Params




Mew TRIM application
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N =1

Supercycles

MA18_ramp_1000_sbk_scy_ 104

M18_ramp_1000_sbk_scy_ 10A_ACT@0_[S
M18_ramp_1000_sbk_scy_10A_ACT@1010
M18_ramp_1000_sbk_scy_10A_ACT@1110
M18_ramp_1000_sbk_scy_10A_ACT@1210
M18_ramp_1000_sbk_scy_10A_ACT@ 1310

[*]

4]

ParticleTransfer :
|smas

l/ Cycle | Beam Process |

SM18_ramp_top1000_cy_ ACT1@@0_[ST

< i [ [ »

[ ] Show archived

Setting part : = Value

Select All

) Target ' Correction

Parameter selection - SM18
System

MOMENTUM
NO SYSTEM
SM18-v2

PFHYSTCS g

logical.MB.A.A1/B3
logical MB.A.AZ2/B3
logical. MB.F.A1/B3
logical.MB.F.A2/B3

| Trim History

Time hase :

& SuperCycle

) Cycle/BeamProcess

Farameter

|SM18 ramp_1000_shk_scy 10A_ACTE0 [START]LSMIS ramp_topl0...

logical.MB.AAEBS

|-10.174637220640182

38 Trim

Abort Trim

Cancel Last Trim

Send 2 Hardware

[ ] Trim Expert Params




Mew TRIM application

EraElc

_ O] x|

Supercycles

MA1E8_ramp_1000_sbk_scy_10A

M18_ramp_1000_sbk_scy_10A_ACT@0_[S
M18_ramp_1000_sbk_scy_10A_ACT@1010
M18_ramp_1000_sbk_scy_10A_ACT@1110
M18_ramp_1000_sbk_scy_ 10A_ACT@1210
M18_ramp_1000_sbk_scy_10A_ACT@&@ 1310

[*]

4

ParticleTransfer

Parameter selection - SM18

|smas

PFHYSTCS g

MOMENTUM

l/ Cycle | Beam Process |

SM18_ramp_top1000_cy_ ACT1@&1110

b

logical.MB.A.A1/B3
logical. MB.A.AZ2/B3
logical. MB.F.A1/B3
logical.MB.F.A2/B3

[ ] Show archived

Setting part : ® Value < Target ¢ Correction

Select All

| Trim History

@ SuperCycle  Cycle/BeamProcess

Show Field(s)

FParameter

Isrma ramp_1000_sbk_scy_ 10A ACTE1I110.3M18_ramp_top1 000 oy,

logical. MB.AATEBS

|-2.056517028334606

€ Trim

Abort Trim

Cancel Last Trim

Send 2 Hardware

[ ] Trim Expert Params
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= High level parameters

= Two beams-so
- QHB1, QHBZ2, QPB1, QPB2 etc.

= Knobs

= Snapback, decays etc.
= Nested PC - triplets

s"Around 70% covered
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= To be comple’red over next months:
- RF
- Collimators

- Knobs
- 2?77




Particle Transfers

Parameter selection - LHCRING

VWARM MAGNET

LHCBZInjection System — — -
LHCRING SQEW QUADRUPOLE -
LHC_FESA SQUEW SEXTUPOLES | LHCBEEAM1/QPH
SM18 TRIPLET CORRECTION LHCEEAM 1/QPV
TRIPLETS LHCBEAM2/QPH
TUNE LHCEEAMZ/OPY
TUNME CORRECTION ||
TUNE SHIFT QUAD
VWARM DUMP SEPTUM

Dependent parameters

[Source parame... :

RSF1.ASAB1IK | ———3»  RSF1L.A34B11

RPMEB.UA43.RSF1.A34B11REF

R;'l{::..msmm |——— = RsD2.A15B11

RPMEE.UA4T.RSD2.A45B11REF

B,sg:.n3431m |———> RsD1.A3aB1A

RPMEBEB.UA43.RSD1.A34B11REF

RSF2Z.AS4B 1K RSFZ.A34B11

RPMEB.UA43.RSF2Z.A34B11REF

F1.AZ23B 1K I—) RSF1.AZ23B11

RPMEB.UAZ7.RSF1.A23B11REF

RSD2.A23B1/K

RSD2.A23E11

RPMEE.UA27.RSD2.A23B11REF

RSF1.AB1B1/K I—) RSF1.AB1B11

RPMBEB.UAS7.RSF1.AB1B11REF

RPMEB.UA47.RSF1.A45B11REF

LHCEEAM1/QPH

>
Ii—) RSF1.A45B1/K RSF1.A45B11
e

RSD1.A56B1/K RSD1.A56811

RPMEE.UAG3.RSD1.A56B 11REF

RPMBB.UAG3.RSF1.A56B11REF

RSF1.A56B1/HK RSF1.A56B11

RPMEE.UA23.RSD1.A12B11REF

RSD1.A1Z2B1/K RSD1.A1ZE11

RPMEE.UAGT.RSD2.AG7B11REF

RSD2.AGTB1/K RSD2.AGTE11

RPMEB.UAS3.RSF2.A7BB 11REF

RSF2.ATSE 1K RSFZ.ATSB11

RPMEB.UAG7.RSF1.AGTB11REF

RSF1.AGTE1HK RSF1.AGTE11

RPMEEB.UAG3.RSD2.A56B 11REF

RSD2.A56B 1K RSD2.A56E11

RPMEE.UA47.RSD1.A45B11REF

RSD1.A45B1/K RSD1.A45B11

RPMBB.UA27.RSF2.AZ23B11REF

RSF2.A23B1/K RSF2.A23B11

RPMEB.UAG3.RSF2Z.A56B11REF

RSF2.AS6B 1K RSFZ.AS6B11

RPMEE.UAS3.RSD1.A738B 11REF

RSD1.ATEB1/K RSD1.ATEE11

RPMBB.UA43.RSD2.A34B11REF

RSD2.A34B1/K RSD2.A34B11

RSD2.A1ZB1/K RSD2.A1ZE11

RPMEE.UA23.RSD2.A12B11REF

RPMEE.UAST.RSD2.A81B11REF

RSD2.A81B1/K RSD2.A81E11

RSF1.A12B1K |—— » RSFLA12B1A | —

RPMEB.UAZ23.RSF1.A12B11REF

FTREF LS - Rettieving parents of LHCBEAM I QPH.




LHCEBZInjection

Particle Transfers Parameter selection - LHCRING

HW MAGHITUDE : K

TUNE CORRECTION
TUNE SHIFT QUAD
WWARM DUMP SEPTUM
VWARM MAGNET

LHCRING SOEW QUADRUPOLE -
LHC_FESA SQUEW SEXTUPOLES
SM18 TRIPLET CORRECTION

TRIPLETS

TUNE

T MAQXATL1K
MOXA1.L2HK
MOXA1.L5K
MOQXA1.LEK
MOXA1.R1K
MOQXA1.R2/K
MQXA1.R5/K

Source parame... :_Dependent parameters

RPHFC.UJ14.ROX.L11REF I

MOXA1L11 RPMEBEBE.UJ14.RTOX1.L 1/1REF I

-
RPHGC.UJ14.RTOX2.L 11REF I

FOLZNE - Retrleving parents of MOQXAT. LK.
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Individual
System
Tests

BLMs, BPMS etc.
RF
Kickers
XPOC

HWC
shadowing

Power Converters
Magnets
Settings

FIDEL

Dry Injection

Dry sector test

Dry multiple sectors I

Y

Dry run
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= Tn the shade of HWC

- When systems are getting ready:
- Create full parameter space for system

-Create settings using LSA tools

-do preinjection, injection, ramp,
squeeze, bumps, etc.
-create break points, actual settings, trim,
e incorporate,

-compensate for snapback, b2, b3, b4, b5, decay
— - etc. efc.

" Get used to the machinery (irinn?? )l
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= 707 of Parameter space covered
= Slowly moving into exploitation
= HWC shadowing important step

- Allows us to familiarize with the different
software components

= We all will need to learn how to...

——
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- Precycle
- Create Actual settings
- Prepare ramp

- Create stops (breakpoints) in ramp etc.
- Start ramp

=.Irim parameter

- Incorporate

- Etc.efc.etc
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= Do we need more training ’rhan what the
HWC will give us?

= Have fun, folks!




