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Eur::CirCol Shortening Inner Triplet

A key to New Physics
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Eur::CirCol Inner Triplet

A key to New Physics

g1 g2 g3

« Simplified approach:
— Using thin lenses
— Point-to-point focusing

°* Myqz =My =0

xandy/m

— Two constraints

« Analytical solution

— Work out lens strength for
fixed spatial layout

— lterate through many 02, 200 200 600 800 1000 1200 1400
configurations quickly >
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Eur::CirCol Figure of Merit

A key to New Physics

< Figure of Merit (FOM):
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Eur::CirCol Python Script

A key to New Physics

Set total length and fix required beam stay clear, p*, L*, gaps and shielding

Use fast FOM to scan large range in parameter space

Use PyMadX for small scan of accurate beam stay clear using current
shielding (12 x 25 resolution)

Find setup with largest beam stay clear

Plot ideal setup and output lengths + strengths
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Eurz:CirCol  First attempt 70 m (12 @, * = 0.3, 3 m gaps)

A key to New Physics
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Eur::CirCol Optimising shielding

A key to New Physics

Set required %, L* and Use code to Use this

use initial shielding find shortest setup for
setup with radiation
good beam studies of
stay clear triplet

Work out
shielding
required for
this setup

Change
shielding
accordingly

Integrate and match into
machine for further studies
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A key to New Physics

Eur::CirCol Comparison to baseline

peak dose profile, per 3000 fo ', L* 45 m
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Eur::CirCol Constraints

A key to New Physics

Final Design

Space Between Magnets 10 m 2m
B 0.3m 0.3m
L* 45 m 45 m
Peak dose profile, per 3000 fb-1 < 15 MGy < 15 MGy
Beam Stay Clear 40 o 1550

}/\/ Exploration of the Triplet Parameter Space, 7t" November 2016



Eur::CirCol JAI Nov 2016 Triplet

A key to New Physics

Final Design

Space Between Magnets 10 m 2m
B 0.3m 0.3m
L* 45 m 45 m
Peak dose profile, per 3000 fb-1 < 15 MGy < 15 MGy
Beam Stay Clear 40 o 1550
Shielding 15 mm 24.2 mm
Triplet Length 138.5m 95 m

(of which is quadrupoles) 108.5m 89 m
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Eur::CirCol Comparison

A key to New Physics
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Eur::CirCol Comparison

A key to New Physics

peak dose profile, per 3000 fo!, L* 45 m
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Eur::CirCol Conclusions

A key to New Physics

 Wrote up an algorithm that helps find

the optimum triplet layout for a set of
constraints

* Designed optics in collaboration with
radiation studies

* Used this to come up with an
alternative design

 In future we can use this to quickly
find new designs satisfying
requirements
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Eur::CirCol

A key to New Physics

Different Shielding
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Eur::CirCol

A key to New Physics

Different Shielding
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Eur::CirCol Chromaticity

A key to New Physics

0 _ 1
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— Larger B and longer quads cause higher
chromaticity

— Larger L* forces B to be larger and
needs stronger focusing

— Higher chromaticity requires more
correction and takes more space

— Try and keep triplet as short as possible
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Eur::CirCol W functions for different L*

A key to New Physics
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Eur:CirColAperture as a function of strength

A key to New Physics

e So far assumed
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Eur::CirCol
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Eur::CirCol

A key to New Physics

20 Equation y = a+ b*X
Rt Weight No Weighting
i Residual 5.6075E-
Sum of 4
22 Pearson'sr  -0.99967
Adj. R-Squar  0.99924
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Eur::CirCol Model

A key to New Physics

* In future uses of my code | can
update the aperture calculations

o 4 = elnterceptg(}radlent — 29.96g_1'215 m

» Difference not significant to change
orevious designs

* Previous designs probably discarded
when iterating with Jose
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