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Motivation

e Attempt to use BLM data to get some information about the
beam dynamics.

e Compare beam losses with reference loss scenarios (losses
in BLMs around IR7).

e Try to decompose the current loss into several components
(B1V/B1H/B2H/B2V)
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Description of the method

® \Vector decomposition

n
—/ —
X = E f;'°l’,'
=1

® Beam loss represented by a vector of m components (BLM signals in n
specific monitors in IR7).
® Reference vectors. Loss maps r1=B1H, r2=B1V, r3 =B2H, r4=B2V.

n
=1

e Computation of fi (fraction of loss in B1/2 H/V). Three independent

methods:
— Single Value Decomposition (S§VD)
—  Gram-Schmidt

— X-correlation
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Reference vectors

® |ossmaps: Bl (01/07/2012 physics)
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Reference vectors

® |oss maps: B2 (symmetrically, 01/07/2012 physics)

B2H (b1 bim)
B2H (b2 bim)
B2V (b1 bim)
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Reference vectors

® | o0ss maps comparison (B1):
01/07/2012 4TeV physics
01/07/2012 4TeV after squeeze
02/04/2012 4 TeV Coll settings
02/04/2012 4 TeV after squeeze
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Reference vectors

® | o0ss maps comparison (B2):
01/07/2012 4TeV physics
01/07/2012 4TeV after squeeze
02/04/2012 4 TeV Coll settings
02/04/2012 4 TeV after squeeze
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Use cases. Loss Maps 01/07/2012

® |[oss map with ADT (physics collimation settings).
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Use cases. Loss Maps 01/07/2012

® |[oss map with ADT (physics settings).

Timeseries Chart between 2012-07-01 15:39:01.000 and 2012-07-01 16:10:01.000 (UTC_TIME)
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Use cases. Loss Maps 01/07/2012

e Reference. Loss map 01/07/2012 4TeV physics settings. Consistent results
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Use cases. Loss Maps 01/07/2012
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More systematic studies. Fill 2840

lIimuelics Chart between 20120713 19:27:30.742 and 20120713 22:46:17 878 (UTC_TIME)
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More systematic studies. Fill 2840

e Reference. Loss map 01/07/2012 4TeV physics settings.
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More systematic studies. Fill 2840
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® Four 4 TeV loss maps.
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More systematic studies. Fill 2840

® Four 4 TeV loss maps. B2 'f"“’-‘""’""‘-“—”m
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Analysis for several LHC fills

e Fix reference vector (01/07/2012 physics).
e |ook at 7 LHC fills

e Three of the fills were dumped by losses during squeeze/adjust

Stable beams Date

0 13/07/2012
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Example. Fill 2846
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large B2H activity during adjust/squeeze.
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Conclusions

Three algorithms implemented for pattern recognition. Compare given loss

scenario (loss vectors) with a set of known scenarios (loss map = reference

vector)
Large spread on reference vectors (loss maps)
Result of the decomposition very sensitive to different references.

Seven fills analyzed (with reference 01/07/2012 physics) seem to show a
large B2H activity during adjust/squeeze.
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SDV method

Approximate the unknown loss as a linear combination of the loss
scenarios that:

AT ()
=1

Rewrite as matrix equation:

—

men ) fn ~ ;m (2)

Calculating the factor by inverting the matrix (pseudo inverse):

(3)

Error estimation:

€l = [X = Mimxn - fal (4)




X-Correlation method

Measurement of the similarity based on the dot product:

= 0,1
cortr ) = o <0

The factors (f;) are the proportion of the similarity:

corr(rj, X)

fi(X) = propz(ri) = 57
j=1

corr(rj, X)

Error estimation:

n

> (1= corr(73, X)) - (i)

=1
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Java application

http://bewww.cern.ch/ap/dist/lhc-blm-patternRecognition/PRO/

3 LHC Pattern Recognition

On-line analysis = Off-line analysis

i Start extraction
Database
® Logging DB

) Measurement DB
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Start extracting logging data
Extraction finished, starting analysis.
Analysis finished, updating GUI,
GUlupdated.
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