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Introduction — Diamond Beam Loss Monitors

- pCVD diamond detectors (dBLMSs)
12 detectors in the LHC: 6 In
betatron collimation area, 4 In

Injection lines, 2 in extraction lines

21 July 2022 S.Morales | MD 6949




Introduction — Diamond Beam Loss Monitors

- pCVD diamond detectors (dBLMS)

HC.TZ76.BLMDIAMOND3.3 blowup B1H Bunch 1

« Signal every 1.54 ns -> Bunch-by- - 6
bunch losses 6500 | 5

» NXCALS capture data g 8400 4
subscription on demand (max 58300 3

~ 23 LHC turns) ) :Z B

o

o -0

0 250 500 750 1000 1250 1500 1750 2000
Time from data capture [us]

21 July 2022 S.Morales | MD 6949 3




Introduction — Diamond Beam Loss Monitors

- pCVD diamond detectors (dBLMS)

HC.TZ76.BLMDIAMOND3.3 blowup B1H Bunch 1

« Signal every 1.54 ns -> Bunch-by- y
bunch losses . 5
> NXCALS capture data a 4

5 Signal decay
subscription on demand (max S 819 in the order >
< of ns _
~ 23 LHC turns) 8050 ’
-1l

T

-0

861.0 861.1 861.2 861.3 861.4 861.5 861.6
Time from data capture [us]

21 July 2022 S.Morales | MD 6949 4




Introduction — Diamond Beam Loss Monitors

- pCVD diamond detectors (dBLMS)
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Introduction — Aim of the MD

- pCVD diamond detectors (dBLMS)

- dBLMs have a rise/decay time in the order of ns -> for 25 ns bunch spacing signals overlap
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https://indico.cern.ch/event/1164001/contributions/4888139/attachments/2449887/4198344/2022-05-24-rMPP-dBLM.pdf
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Thanks to the coordinators and OP for their help and flexibility!
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Phase adjust TZ76.BLMDIAMOND.3

- Phase adjust of dBLMs in Point 7 performed on 02-06-2022
» OK for all except for one (TZ76.BLMDIAMOND.3, close to TCPC)
» Not enough losses, not enough signal to adjust the phase
» In later analysis signal seemed ~ 31 bunches off phase
- Retried phase adjust on this monitor
» BLMs masked
» IR3 and IR7 TCPs thresholds changed
» Injection of pilot bunches

» Horizontal blowup with the lossmap application by D.Mirarchi
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Phase adjust TZ76.BLMDIAMOND.3

~ Phase-In Panel (LHC:HC.TZ76.BLMDIAMOND.3@) =

acqStamp: 01/07/2022 22:54:21 UTC cycleName: no-selector

Signal in the correct
bunch!

Verified correct phase in
the rest of dBLMs too

LHC.BCTFR.A6R4.B1 = Apply
1stom BCT dlevice name Apply
Zooming
m 56 s bsec Apply 1
n {turns to (turns’ Apply 2
rom e o (bunches) Apply 2
Commands
TriggerCapture
ResetCapture

AutoPhaseln

ExpertSetting (acqStamp: 01/07/2022 22:54:21 UTC)

BST Steps old Value New Value
Thin delay +1.53ns. 36 36
Coarse delay -25.0ns 2177 2177
Thin skew (buf0) +1.53ns 0 0
Thin skew (bufl) +1.53ns 0 0
GET SET

~| Turns |8 Bunches [ BCT Datapoints {Hover) GET SUBS
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Beam scraping at injection

- Had to wait for the SPS to prepare the train of 12 nominal bunches
» Decided to inject 4 nominals (to stay below SBF) and go for scraping
» IR3 and IR7 TCPs independently one after the other
» Both jaws moved in steps of 50 um

» Calibration of IC BLMs and dBLMs at injection energy
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Beam scraping at injection
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Beam scraping at injection
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Blowup of single bunches in 12-bunch train

- BLMs unmasked

- Injected train of 12 nominal bunches in B1 and B2
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Blowup of single bunches in 12-bunch train

- BLMs unmasked
- Injected train of 12 nominal bunches in B1 and B2
- Could not use lossmaps application
» Used ADT application -> Window too wide, managed to change it

» Excited bunches at the beginning and the end of the train
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Blowup of single bunches in 12-bunch train

[E2) LOSS MAPS CONTROL

% [@| ¢ | tpersson v

SELECTED BEAM PROCESS  DISCRETE_LHCRING_ADT_INJECTION Select BP

BEAM1 HORIZONTAL | BEAMI1 VERTICAL rEEAMZ HORIZONTAL ’/ BEAM2 VERTICAL |
BLOW_UP DEVICE : AbortGapCleanVB1

@B, views | | (m| /e 53] [ # More [ &
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R F more than one puncn:
01 BLOW_UP STATUS IDLE
Exc start 150 [25ns slots START BLOW-UP I| STOP BLOW-UP | 1 . 2 2 -
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UPDATE APPLICATION SEND APPLICATION VALUES
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i 01:51:38 transverse blowup started -
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Blowup of single bunches in 12-bunch train

BLMs unmasked
Injected train of 12 nominal bunches in B1 and B2
Could not use lossmaps application
» Used ADT application, window too wide, managed to change it
» Excited bunches at the beginning and the end of the train
Disabled baseline subtraction and repeated

Changed baseline subtraction firmware and repeat
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Blowup of single bunches in 12-bunch train
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1e7 HC.TZ76.BLMDIAMOND3.3 blowup B1V integrated

2.74

2.73

2.721 Different
2.71 baseline
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BST Bunch selection

- Possibility to capture only a selected range of bunches -> More turns recorded
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SELECTED BEAM PROCESS  DISCRETE_LHCRING_ADT_INJECTION Select BP
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MULTI_PULSE -
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Exc Ampl 0.1 <1
o1 BLOW_UP STATUS IDLE
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208
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5
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UPDATE APPLICATION SEND APPLICATION VALUES
WITH LSA VALUES TO LSA AND HW

. dBLM expert Application, zoom on captured losses
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BST Bunch selection

dBLM capture configured to record data from bunches 0 to 220 only

BLMED.O6R7.B2T10 TCHSS.6R7.B2 on 2022-07-02_02-50-42
130007 7 HC.TZ76 BLVDIAMONDS.S HG . Captured data on selected
120007 bunches

11000 4

10000 4

9000 A

Raw ADC value [bins]

8000 +

7000 4

Buffer samples

Window flags indicate
when every capture window
started

14 -

12 A

10 A

dBLM window Flags

T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 12
Buffer samples le6
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BST Bunch selection

Captured losses using BST bunch selection

Captured losses using BST bunch selection 07 B0
HC.TZ76.BLMDIAMOND3.5 on 2022-07-02 02:50:42 HC.TZ76.BLMDIAMOND 3.5 on 2022-07-02 02:50:42

o - 13000 & —— turn 325
turn 326
—s— turn 327
300 12000 ~ —e— turn 328
-12000 —e— turn 329
250
2
11000 & o
200 (@)
o 3
c D 3
150 10000 F 0
= <
100
9000
50
0 8000 T T T T T T T T
3325 3345 3365 3385 3405 3425 3445 3465 3485 0.0 29.4 58.8 88.2 1176 147.0 176.4 2058 2352 2646

sample number

367 turns captured, instead of ~23 if captured the full turn
(Current limitation : NXCALS max. data per publication)
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Recovery

- dBLM capture settings reverted to the default configuration

- ADT excitation windows reverted to the configuration pre-MD

Happy with the test, would like to have a second session to test improvements

on the firmware and other functionalities-> Two sessions requested for the MD
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Backup slides
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Introduction — Diamond Beam Loss Monitors

- pCVD diamond detectors (dBLMS)

« 12 detectors in the LHC: 6 In 3 S5O\ e, scusesiuomuons
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TCP.B6L7
TCSG.A6L7
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IR3 and IR7 TCPs thresholds changed

-/ le

2]@] < [oe ~

Equip State

Filtering on Particle Transfer: LHCRING

[ Context Selection rEqmpState |

Context: CollimatorBP-Parking

Category: [DEVIC...|» : ; Device Type Filter: |TCP ||‘? Read commands Write commands Parameter | Values
s ;E LHCCollimator HWhama LOAD THRESHOLDS HalfGap_DUMP_IN +| [LOAD SETTINGS [~/ [property interlockThresholdFunct
‘lLhecTCDQ TCP.6L3.B1 oK HalfGap_DUMP_OUT LOAD THRESHOLDS
Filter: l_ e T G HalfGap_WARN_IN LOAD ENERGY THRESHOLDS =|||Segment Start Undefined
CHROMATICITY S——— oK HalfGap_WARN_OUT LOAD BETASTAR THRESHOLDS | lllc oot End Undefinad
COLLIDE IR Hic InterlockThreshold DISARM
COLLIMATORS TCP.CSL?.Bl oR InterlockThresholdFunct LOAD BETASTAR ACTIVE IP
COLLIMATORS_ALL_H 2 2 InterlockThresholdSubFunct BBCentre
COLLIMATORS_ALL E TCP.C6R7.B2 OK AW | [sBOPtics
COLLIMATORS_ALL E TCP.D6L7.B1 OK JAW_DUMP_IN BBParam
COLLIMATORS ALL | TCP.D6R7.B2 oK JAW _DUMP_OUT BetastarActivelP
COLLIMATORS ALL | JAW _WARN_IN _| |petastarThreshold |
COLLIMATORS_ALL I JAW_WARN_OUT | |collimatorLvdtOffset -
COLLIMATORS_ALL_R MeasuredCornerPositions Execute write
COLLIMATORS_ALL_1 MeasuredVerticalQuota
COLLIMATORS COAR NSIGMA L State commands
COLLIMATORS COAR_| NSIGMA_DUMP_IN
oLl ad NSIGMA_DUMP_OUT
NSIGMA_WARN_IN =
Select All Select All al All
Selected: 1/ 367 Selected: 8/8 s (e [EToEs HEEiE ear

f Console r Runnlng tasks |

thTime=2022-07-01 @23:28:45; endTime=2022-07-02@07:28:45; application=AppPrincipal[name=Equip State; critical=false; timeout=-1]; location=LocationPrincipal[name=CCC-LHC; address=/172,18,201,126; auth-reqd=false; def-user=nulll; user=UserPrincipal
AUthTime=2022-07-01@20:23:02; endTime=2023-07-01@20:23:02; application=AppPrincipal[name=Equip State; critical=false; timeout=-1]; location=LocationPrincipal[name=CCC-LHC; address=/172.18.201.126; auth-reqd=false; def-user=null]; user=UserPrincips
imeout=Sat Jul 02 04:23:02 CEST 2022
timeout=Sat Jul 02 07:28:45 CEST 2022

DS on [TCP.EL3.B1, TCP.6R3.B2, TCP.BSLY.B1, TCP.BSR7.B2, TCP.CEL7.B1, TCP.CER7.B2, TCP.DELY.B1, TCP.DGR7.B2] on context(s)[CollimatorBP-Parking] with user(s) [LHC, USER.PARKING]
| DS' completed

4| [ i |

i 23:29:59 Command 'LHC_COLL_LOAD THRESHOLDS' completed

[Tl

-

[4
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Bear- ~~~="=~

BLM signal [Gy/s]
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Beam scraping
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