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Where it all started
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DA aperture studies and optimization
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From 100 GeV to 1.5 TeV

The idea behind the 750 x 750 GeV

Design a lattice for the storage ring that fits the Tevatron Main
Ring tunnel with all its bends and straights.

We use 50% dipole packing fraction, which results for the
arclength of 5.85 km (6.28 km - 432 m of straights) in the dipole
field of 5.3 T.

At 750 GeV the magnet strengths are reasonable, in fact, the
ultimate energy might be up to 1 x 1 TeV.
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From 50 GeV to 750 GeV

@ We use the 50 x 50 GeV lattice as a baseline, and scale its
components to 750 GeV (next slide);

@ 50 x 50 GeV is a highly optimized lattice with a very high
dipole packing fraction (70%), for the 750 x 750 GeV lattice
we currently use 50% dipole packing fraction;

o the 750 x 750 GeV design shares most of the advantages with
its “little brother”.
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Lattice details

50x50 GeV

IR
ARC

insertion

IR=IP+FF+CCS+MM

750x750 GeV

ARC repeated

IR1
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Final Focus
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Chromatic Correction Section

o Large (3 ratio = clean
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Arc module
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Parameter Comparison for Various Designs

4/1.5 TeV 1.5 TeV 100 GeV
B [mm] 3 10 40
I* (IP to quad) [m] 4 5.5 4.5
peak [ [km] 145 35 1.4
IR quad aperture [cm] 10 10 10
Poletip field [T] 12 9 8
en(95%) [mm mrad] | 841w /3157 13067 21767
Ap/p(95%)[%] 01-.08 | > .018-.144 | > .036-.288
& (IR + CCS) ~1500 456 53
&/(IR + CCS) -2000 -645 -73
IR 36 x107* | 1.0x1073 | 3.0x 1072
IR length [m] 1300 506 137
Carc —21%x107% | —9.3x 1073 | —9.5 x 102
Arc length [m] 187 70 31
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Advantages

Lattice is isochronous = prevents bunch length change,
important for controlling the hour-glass effect;

B* =1 cm = hour-glass is less of the effect;

Smaller apertures (as compared to the 3 mm lattice);

Smaller chromaticities = weaker chromatic aberrations, larger
momentum acceptance;

Larger dynamic aperture.
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Disadvantages

B* =3 mm = hour-glass reduction 4 = 0.76, disruption
enhancement fp = 1.5.

Overall, Hp = nafp = 1.14. For 3., = 1 cm we have
na—1,fp—1,=

< Lold ) _ 1140w _ 3¢
L”EW eff :Id

@ Luminosity for 8* =1 cm is 3.8 times smaller as compared to
the 8* =3 mm;
o Lots of work to make sure the lattice matches the footprint of
the Tevatron.
The loss of luminosity can be compensated by the increased
momentum aperture and using the 2 IRs in the ring.
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Next steps

@ Put the ring together;

@ Make sure the ring matches the Tevatron footprint;

@ Study and optimize the DA, momentum compaction for the
ring;

@ Work on the scraping section, injection, extraction.
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