MATCHING. THICK vs THIN LENS

Bad matching in IP2 discovered by

Yngve LeVI nsen \ LHC IR2 B2. BETAY for thick- and thin lens versions
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WHY USE A THIN LENS MODEL:

* TRACKING

A thin-lens model of a magnet is much faster to calculate than
a model of a thick magnet.

One of the uses of tracking is to make a loss map

i.e. At which positions in the accelerator, are we loosing
particles?



WHY IS THE MATCHING WORSE NOW,
THAN IS WAS IN THE PAST?

V6.503 V6.500

LHC IR1 B1. BETAY for thick- and thin lens versions . . .
LHC IR1 B1. BETAY for thick- and thin lens versions

4500 T T T
| BETAY thick 4500 T T T T BETAY tll‘\' K
i BETAY thin { ek
4000 L | | BETAY thin
| [ 4000 | ‘ B
1‘ 1 i
\ Il i
3500 I {\ 7 3500 | /] {} g
‘ |
3000 [ ‘ 1 3000 - | ‘ )
2500 : |\ . L ‘ . ]
< | < 2500 . .
m | \ = | |
o | \ m | \
2000 - I | _ . 2000 L J | . i
i
1500 || . b 1500 e | ! \ .
/ ‘ \
f / \ { i ¥
1000 i | f | q 1000 F / | | | .
500 \ I." . 500 | f i “" \ B
) \ \ \
0 ] s ! Yy P ] - 0 AN . \ T i
-400 -200 0 200 400 -400 -200 0 200 400



WHY IS THE MATCHING WORSE NOW,
THAN IS WAS IN THE PAST?

Starting point of
matching

<— Good similarity between THICK and THIN models



WHY IS THE MATCHING WORSE NOW,
THAN IS WAS IN THE PAST?
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Maximum strength of one of
the quadrupoles



WHY IS THE MATCHING WORSE NOW,
THAN IS WAS IN THE PAST?

Matching rule:

*Always start with the strengths of the thick magnets

 Avoid reaching maximum (or minimum) strength of a quadrupole. This is done
by blocking Q13 and Q12 (the quadrupoles furthest away from the IP)

*Add first Q12 and at last Q13




