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Comments from MPP

« JW: Very ambitious program, a bit over-optimized in time (everything
super optimistic). Moving the TCTs to 6 sigma should then requite the
TCSP6 to be closed much further in. | see a significant risk of dump with
TCTs that close and at the same time complex manipulations. For point 6 of
the first fill, this is way to vague and cannot be accepted as such. The
bumps must be defined and their range given, else the risk for the triplet
Is too high. For this item more details or clear no.

« JU: Up to trains of 48 bunches and some nominals. Collimator gaps stay
nominal. Reducing crossing angles --> TCTs and TCL movement. See
comments by Jorg, agree.

« MZ: In addition to comments already given, foresee some time (e.g. during
ramp-down) to re-validate HW interlocks before MD.

« DW: B1:48b +2 INDIVs / 3x48b; B2: 3XINDIV / 3x48b. Comments to planned
program see Jorg with TCTP/ TCL to 6 sigma. MD class C.

CLASSIFICATION C: Emittance blow-up protocol not defined, interlock of wire check not
specified. Too optimistic....
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General comment on the optimism

We are aware that we cannot complete the full program in 10 h. The
presented procedure considers full (ambitious) program (as initially
presented to LSWG 23.05). Our priority is the first fill (B2<3ell p).
Some of the test we hoped to do on the intensity ramp-up had to be
absorbed in the MD (vertical alignment, blow-up, second fill...).

We maintained the full program to present the overall approach and
maintain flexibility in case of fallback scenarios to profit at best of the
MD times. We marked in the procedure (‘IF time allows’) the steps that
are NOT the priority for this MD1 and could be covered in the next MD
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M. Solfaroli

INJECTION SCHEME EDITOR ’/ BUNCH PATTERN EDITOR ‘

Injection scheme builder ridd injection request to scheme rdisplly existing injection request |
Injection schemes [Scheme Name 25ns_50b_2_0_0_48bpi_MD2202 COMPUTED INFO
show filter Inj scheme group ‘Snns - . =
T i reation Date Jun 26, 2017 9:53:18 AM MNbr OF BUNCHES B1
25n5146.145.0.0_4 0bpI_MD2202 escription Filling scheme for 1st fill on MD 2202 :?gEﬁISNISHSB 512
. 5ns 500 2.0 0 dsbpi MD2202 | Collisions in IP1 2  COLLSIONES 2
B 1 . Collisions in IP2 0 r COLLISIONS IPS
Collisions in IPS 2 Lo
Collisi in IP8 0
° 48 b u n C h eS ollisions in T yYY: siaaa [T FOSITION &2
[] Overlnjection [] CleaningEnabled Pilot Bl 1 Pilot B2 1
PS 1 N O M I N A L ( 2 H O, n O LRB B) 'I;FEuckel Bu Tot llxu,tmm Bpc/ns Il’Sllths I-che)‘ﬁl gzaluzku llau Tot llmnncn poins |1>sncns I-JICE)‘I(;I
1001 1 1 1 NOM 1001 1 1 0 1 NOM
2001 48 48 25 1 NOM 2241 1 1 (o] 1 NOM
e 1 NOMINAL (0 HO, no LRBB)
. COMPUTE SCHEME INFO
BZ " Safe bea m DISPLAY HEAD-ON COLL
. = COPY INTO SELECTED SCHEME
e Bunch #1: 1 NOMINAL (2 HO in 25ns_50b_2 0 0 48bpi_MD2202 g
- LBl B2
IP1 and IP5, and ~60 LRBB in oo v oo |
from bucket: 2000 To 11000
IP]. and IPS) Nbr of buckets|1000
B . 1 1_25ns1Batch48Bu_bu3001_N B2_25ns1Batch48Bu_bu2001_N shift direction I:l I:l
o unch #2: 1 NOMINAL (2 HO in = B e ] |
Delete CSV file new edit save cancel " DISPLAY BUCKET LIST |
I P 1 a n d I P 5 14 b Ut n O LRB B) I]IFl:li I IP2:4456 1P3:8011 IP4:13366 IP5:17821 IP6:22276 IP7:26731 IP8:31171 AG keeper ‘
0.5 T T T T T T T
L] B u n C h # 3 : 1 N O M I N A L n O H O ! 6 ISIJI[IIJ I IUII][IIJ I 15[IIUU I ZUII]UU I ZSE‘IUU I 3[III]UU I 35600
4
Bunches position in 2.5ns budkets
n 0 LRB B) i iFl:li | IP2:4456 1P3:8011 IP4:13366 IP5:17821 IP6:22276 IP7:26731 IP8:31171 AG keeper ‘
0.5 T T T T T T T
! ISIJI[IIJ I IUII][IIJ I 15[IIUU I ZUII]UU I ZSE‘IUU I 3[III]UU I 35600
Bunches position in 2.5ns buckets
IL 1| 1 1 1 1 1 1 1| ]
1 IP1:1 IP2:4456 IP3:8911 IP4:13366 IP3:17821 IP6:22276 IP7:26731 IP8:31171 AG keeper
0.5] | 1 1 1 1 1 1 1
1 1 1 1 1 1 1
0 r 7 - T L T L T - T L T L T
a a0oo 10000 15000 20000 25000 30ooo 35000
Bunches position in 2.5ns buckets
1 IP1:1 IP2:4456 IP3:8911 IP4:13366 IP5:17821 IP6:22276 IP7:26731 IP8:31171 AG keeper
0.3 | | 1 1 1 1 1 1 1
1 1 1 1 1 1 1
0 r L : T - T - T : T - T - T
a a0oo 10000 15000 20000 25000 Jnaoo 35000
Bunches position in 2.5ns buckets
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3x48 bunches
1 NOMINAL

e (2 HO, no LRBB)
1 NOMINAL

e (0 HO, no LRBB)

3x48 bunches

M. Solfaroli

[ * RBA:Ihcop | baha

INJECTION SCHEME EDITOR r BUNCH PATTERN EDITOR |

Injection scheme builder r add injection request to scheme r display existing injection request ‘

Injection schemes

Scheme Name

show filter

Inj scheme group

clear filter

Creation Date
Description

25ns_146_145_0_0_40bpi_MD2202

25n5_50b_2_0_0_48bpi_MD2202

25ns_146_145_0_0_40bpi_MD2202

COMPUTED INFO

‘Zﬁns

.4 A [

Jun 26, 2017 10:02:31 AM
Filling scheme for second fill MD2202

MNbr OF BUNCHES B1
Nbr OF BUNCHES B2
Mbr COLLISIONS IF1

Collisions in IP1 145 NBr COLLISIONS IF2
Collisions in IP2 0 Nbr COLLISIONS IPS
P B MNbr COLLISIONS IP8
Cnllfsfnns fn IPS 145 SILOT POSITION BL
Collisions in IP8 0 FILOT FOSITION B2
FYYVYVYY FYVVYVY
[] Overinjection [] CleaningEnabled Pilot Bl 1 Pilot B2 1
RFBucket|Bu Tot |bu/btch[Spc/ns |PSbchs |l level RFBucket|Bu Tot |bu/btch[Spc/ns |PSbchs |I level
1 1 1 o] 1 MNOM 201 1 1 (o] 1 MO
1001 1 1 o] 1 NOM 1001 1 1 o] 1 MO
2001 48 48 25 1 MNOM 2001 48 48 25 1 MNOM
3001 48 48 25 1 NOM 3001 48 48 25 1 MNOM
4001 |48 48 25 1 MNOM 4001 |48 48 25 1 MO

25ns_146_145 0 0 _40bpi_MD2202

COMPUTE SCHEME INFO
DISPLAY HEAD-ON COLL
COPY INTO SELECTED SCHEME

Shift group of injections

e v B2

from bucket: (2000 To (11000
Nbr of buckets|1000

[=-]

1 N O M I N A L 2 H O LRB B - 1 25ns1Batch48Bu_bu3001 N B2_25ns1Batch4BBu_bu2001 N shift direction |:|
[ ] ( 7 n O ) Refresh list ] - ]
Delete CSV file new edit save cancel ” DISPLAY BUCKET LIST |
® 1 N O M I N A L ( O H O 7 n O LRB B) e IP2:4456 1P3:8911 IP4:13366 1P5:17821 IP6:22276 IP7:26731 IPB:31171 AG keeper
o= | [ | : : : : : :
0 T T = T = T = T = T = T = T
0 5000 10000 15000 20000 25000 30000 35000
Bunches position in 2.5ns buckets
1P3:8011 IP4:13366 IP3:17821 IP6:22276 IP7:26731 IP8:31171 AG keeper
v v v v v v
10000 15000 20000 25000 30000 35000
Bunches position in 2.5ns buckets
i 1P1:1 IP2:4456 IP3:8911 IP413366 IP3:17821 IPG:22276 IP7:26731 IPB:31171 AG keeper
o1 ] B : : : : :
o r T & T = T T & T = T & T
L1} 5000 10000 15000 20000 25000 30000 35000
Bunches position in 2.5ns buckets
il P11 IP2: 4456 IP3:8911 IPA13366 IP3:17821 IPB:22276 IP7:26731 IPB:31171 AG keeper
o= ] B : : : : : :
o T L T L T L T L T L T L T
(1] S000 10000 15000 20000 25000 30000 35000
Bunches position in 2.5ns buckets




Procedure to check the HW interlock
oy st
ead

TCTW Wire Control

‘e a\( May 23, 2017 11:43:02 AM
Left Collimator (TCL.4L5.B2) Right Collimator (TCTPH.4R5.B2)
External Wire (BBCWE.L5.B2) External Wire (BBCWE.R5.B2)
Measured Voltage 0.0 |V Measured Voltage 0.0 |V
Relay Status 1.0 Relay Status 1.0
Relay Voltage Threshold 2.9 |V Relay Voltage Threshold 2.9 |V
Internal Wire (BBCWI.L5.B2) Internal Wire (BBCWI.R5.82)
Measured Voltage 0.0 |V Measured Voltage 0.1 'V

Relay Status Relay Status

Relay Voltage Threshold Relay Voltage Threshold

Power Converter (RPMC.USC55.RBBCW.L5B2) Power Converter (RPMC.UL557.RBBCW.R5B2)
Status FLT_OFF Status OFF
Measured Current 0.0021961364 A Measured Current -0.0012238115 A
Reference Current 0.0 A Reference Current 0.0 A
Measured Voltage 0.112573996 |V Measured Voltage 0.11871439 |V
Reference Voltage 0.0 'V Reference Voltage 0.0 'V
Vacuum Vacuum
Pressure (VGPB.935.4L5.R) Mot Implemented Pressure (VGPB.935.4R5.R) Not Implemented

- M. Gonzales will test the HW interlock before the MD (e.qg.,
during the recovery time of previous MD, MD2036)
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Input from the collimation team ()

Settings in MD on BBLR wire compensation

= Assumptions for MDs at 6.5TeV, 40 cm:

* astrong beam (train), B1

» 1weak beam (intensity < 3E11), B2, affected both by long-range interactions
from B1 and wire

]

MP considerations: Above 3E11 protons, interlocks cannot be masked

= For strong beam, collimator settings should be identical to the settings qualified
for physics operation

= Collimator settings in sigma not affected by change of crossing, but center must
change

= Even at a smaller crossing or larger P*, we cannot approach the beam further in
units of o in order to respect the collimation hierarchy

= If we squeeze B* further during the year, a machine configuration with tighter
will have to be gualified => potentially beneficial for the MDs

HiLumi Y @)
HL-LHC PROJECT <7 R. Bruce, 2017.03.20

https://indico.cern.ch/event/615088




Input from the collimation team (Il)

Collimator settings for the weak beam

Staying with total intensity below 3E11 protons => more freedom to mask
interlocks and change settings

* Need to use setup beam flag on one beam only

Cleaning efficiency of IR7 collimation system not critical at very low intensity
= More “exotic” collimation schemes could be envisaged

= Still, staying long time in a given configuration, we should operate the
horizontal TCTs 1 ¢ outside cut of TCSP in IR6 and the IR7 TCPs

= | Example configuration: TCPs and TCSP at 5 o, TCTs at 6 o (€,=3.5 pm)

* Recommend petatron loss maps in such a configuration during
commissioning => can obtain limits on allowed losses before BLMs dump, and
check where we would dump

P R. Bruce, 2017.03.20

Indeed the configuration we assumed was TCP and TCSP6 at 5 sigma. This
important details was missing in the procedure. We will add it.




Concerning the change of the B2 Xing

As mentioned during the LBOC LSWG 23.05 by S. Fartoukh, among the different
hypotheses for the asymmetry B1/B2 there could be an asymmetry between px of
B1/2 at IP1/5. S. Fartoukh prepared the optics knobs to trim these angles and
check experimentally this hypothesis. The knob is hot commissioned.

This point is not a priority for the BBWC MD (“IF time allows”). Ideally the
knob commissioning should have been commissioned during the intensity ramp-up.

S |'m'| NAME DeltaX [mm]
6990.496793 | TCL.6L5.B2 | 0.000113
10 l T T T 10 7027.703793| TCL5L5.B2  |-0.219705
ACBYHS4.L5B2 7062.030793| TCL.4L5.B2  |-0.918603
ACBYHS4.R5B2
ACBCHE L5B2 7358.005793 | TCTPV.4R5.82 | 1.169419
5 ACBCH6.R5B2 - 5 7360.005793 | TCTPH.4R5.82 | 1.160150

X [mm]
(]
o

I
I
-5 | |
|

TCTPs
_10 | | |

-10
—-300 -200 —-100 0 100 200 300 —300 —-200 —100 0 100 200 300
s from IP5 [m] s from IP5 [m]
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Blow-up procedure

The blow up will apply on the B2 beam after collision to gently blow-up the
emittance in steps from 2.5 urad up to 5 urad. We will start from the H plane.

15 Collision optics, Q=(.31,.32), Qp=(15,15)

14 Assuming the jaws at 6 6 ICL

— TCTPH

13

5

=

=

T

o 12

Q-' .

% " Wire at 6.92 mm

jo Jaws at 3.92 mm

2
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Thank you for the attention!







Procedure to check the HW interlock

|
|
USC55 TYCCRO1 ! TCL.4L5.B2 LSS5
(EN/STI) ! (TCTW) DCUM 13179 Note: The internal wire (BBCWI) is in
| the jaw between Beam 1 and Beam 2.
i U]
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Temperature ! < 1
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! NC NC
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X Wi
A ; RYMEO1
Voltage acquisition D% cne ' TCTPH
TCL (2x wires) 12BPMB 1520899A ! 128pme|  Power Converter
— . [l — 10 | RPMC.UL557.
1519113A BBCW.4R5.82 AR5
(] ] RYMEOL ! BBCWI.4R5.B2
wiIC TCL I
agPMB azpv] Power Converter |
BBCW.4L5.82 128PMB 128PMB |
I:,I 1520898\, Il:l D NE10 1520900 ||:| RPMC.USC55. ;
BBCW.4L5.B2
BBCWI.4L5.B2 i
I
LHC Collimators . 1 NownAwE | oATe
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. contRoL
TCTW collimators IP5 oesora. | J.Lendaro| 27/06/2016
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End of FILL5822

FILL 5822 - 12 June 2017
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I, [A]

Bunches lifetime [h]

350
300
250
200
150
100

o1
(@)

oo

—_
(@)
w

—_
(@)
N

FILL 5822 - 12 June 2017
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FILL 5822, 12 June 2017
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