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Motivations : ease MDI

Pictures courtesy of Konrad Elsener

L*=35m
QDO inside the experiment

Interplays between QDO and the detector fields

Smaller acceptance in the forward region due to
the need of anti-solenoid

Due to strong magnetic field, higher radiation
and lack of space and access inside the
detector, some critical components may require
more or longer interventions, leading to loss of
integrated luminosity

L*=6m
QDO in the tunnel outside of the experiment

No fields interplays, no need for anti-solenoid
Tunnel floor stable = no pre-insulator needed
Should increase forward acceptance

Easier to access for interventions

Should reduce the overall risk and increase
MDI feasibility
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BDS design optimization with L*=6 m

L* (m) 3.5
FFSTength (m) 250
Yew /ey (M) 660 /20
B /B2 (mm) 7/0.068
ok /ot om) 40/07
o (um) 44
5p (%) 0.3
Ne (x10%) 3.72
np 312
frep (Hz) 50
Liotar (103%em ™25 1) 59
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The FFS has been scaled with respect of
the increase of L*

The design 3; for L*= 6 m has been
increased for luminosity and tuning
efficiency optimization



BDS design optimization with L*=6 m

1.0
09+t
0.8+
Zo7t
Q06
§ 05}
0.4}
0.3
0.2 L L L
-1.0 -0.5 0.0 0.5 1.0
AE/E, [%]
Design * 7 a; L 1034cm—2s~ 1 L £19
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L¥=35m 82036 1.18 1.86 7.04 23 é‘ygl
L*=6m 92137 121 1.35 6.5 2.14 0.88

Both BDS designs achieves the design luminosity, but the L*= 6 m offers
lower luminosity budget for static and dynamic imperfections

The L*= 3.5 m FFS performances presented here has been optimized
without higher order multipoles (no octupoles or decapoles)

The energy bandwidths are similar for both designs



Tuning under transverse misalignment

Machines reaching £/£, [%]
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87% of the machines achieve >
110% of the design luminosity after
12 iterations of linear knobs,
corresponding to approximately
5000 luminosity measurements.

The L* = 6 m design achieves the
CDR tuning requirement level

Machines reaching £/, [%]

100

100 randomly misaligned machines
have been tuned using BBA and
iterations of Linear knobs

orMms = 10um applied on Quads,
Sextupoles and BPMs

The design 3;; has been increase to
0.12 mm in order to ease the tuning
while keeping the luminosity within
the requirements
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Tuning under realistic error conditions

Errors Value
Transverse misalignment (RMS) 10um
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Impact of long L* on collimation depth

Conclusions

The collimation depth needed for the nominal design was (150, 550) in
the CDR
In this simulation the parficles of the tracked beam through the FFS are

placed on an ellipsoid of (150, 550) and a flat energy distribution with
1.4%Ey width
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Distribution of the beam at the entrance of the Final Doublet
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Impact of long L* on collimation depth

L* = 3.5 m with Collimation depth= 150,

L* = 3.5 m with Collimation depth= 550,
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No reduction of the collimation depth for L* =6 m



Shorter FFS design optimization with L* =6 m

Goal : shorten FFS length in order to reduce tunnel cost
The drift, dipole and quadrupole lengths have been scaled for different
shorter FFS lengths, then the optics are rematch accordingly

As the L* is kept constant for shorter FFS, the chromatic properties of the
FFS are no longer satisfied

This leads to uncorrected 24 order dispersion chromaticity and thus larger
horizontal beam size at the IP
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These additional 274 order horizontal chromaticity can be corrected by
optimizing the length between the FD




after sextupoles optimization
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Shorter FFS design optimization with L* =6 m

The distance between QF1 and QD0 have been optimized in order to fully
correct 274 order chormaticity

The sextupoles are then optimized for higher order aberrations
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2" order [ nm ]

—— Lyps = 4957 m
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1.21 1.35 6.5 2.14 0.88 -0.0394 4.7
1.185 1.44 6.51 212 0.855 -0.0441 4.4
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When reducing the length of the FFS, the
strength of the sextupoles are increased,
making the FFS less tolerant fo transverse
misalignment

For shorter FFS on should expect longer

The tuning results for shorter FFS with L* = 6
m are consistent with the tuning simulation
campaign performed on longer FFS with

L* =3.5m = see "Tuning-based
optimization of the CLIC BDS at 3 TeV", IPAC
proceedings MOPIKO99

Shorter FFS design optimization with L* =6 m
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Conclusions

A new detector model and a BDS with L* = 6 m have been designed
allowing the QDO fo be located on the stable ground of the funnel, away
from the field influence of the experiment, and to simplify the MDI

The L* = 6 m design exceeds the design luminosity requirement with 10%
and 7% of budget for the total and peak luminosity respectively

The tuning feasibility under transverse misalignment of the optics has been
demonstrated

The tunability of the system under more redlistic error conditions is under
study by adding 2nd order knobs in the tuning procedure

The collimation depth is not impacted by the increase of L*

Shorter FFS with L* = 6 m have been optimized and achieve the design
performance

One can expect longer tuning time for shorter FFS length
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