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1 Recycler Ring Lattice

The choices to install the crystal in the Recycler Ring wdddoetween straight section M52 and
MI62. The prefered location currently would be MI62. Thesea that MI52 looked good was
because that is where there would be a Lambertson magnegttmdttempt to extract beam using
VR. However, MI52 has many more elements there and it may twktbaget it installed.  ( from
Dean Still)

Protvino crystal:

consists of 8 strips,

each strip length=2mm,

R=10m,

bend=-0.2mrad, (channeling at one strip)
RPmis=0.00mrad,

strip thickness = 0.3mm

volume reflection - +0.0068*8=+0.054mrad
Impact at the crystal at first interaction igr
Secondary collimators are at 5 sigma + 0.5mm
Simulation during 50 turns

*Work supported by Fermi Research Alliance, LLC, under amitNo. DE-AC02-07CH11359 with the U.S. Depart-
ment of Energy.
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Ferrara 14-strip crystal curvature radius R=4.2m
channeling at one strip is
-0.233 mrad

volume reflection
0.98 mm

at one strip is +0.0025 mrad
dispersion (sigma) =0.0047 mrad

channeled particle
trajectory

Y
accelerator system coordinate

volume reflection channeling at one strip is -0.2 mrad
at one strip is +0.0068 mrad

channeled particle
trajectory

Y

accelerator system coordinate

S Protvino type crystal

Figure 1: 14-strip Ferrara (top) and 8-strip Protvino (bwi} vertical crystal located in the Tevatron
EO section in 3.15 m upstream of EO horizontal crystal. Eacdp ef crystal is bended down by
+0.233 mrad in Ferrara crystal set, and down by 0.2 mrad itviPim crystal set. There is no
rotation of the next crystal with respect to the previous onboth crystal sets. Accumulation of
volume reflection from all crystal strips happens autonadificbecause of large bending angle of
each individual strip. Channeling is possible only by omgsif the set, because the acceptance of
channeling is much less compared to bending angle of ore stri
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Figure 2: Horizontal (top) and vertical (bottom) beta-ftios in the Recycler Ring.
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Figure 4. Comparison of beta-functions in the straightieastof the Main Injector and Recycler
Ring.
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Figure 6: Vertical trajectory in the MI62 section from thekiat the crystal.
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Figure 7: Initial particles population (top) and distritauts (middle and bottom) in a phase plane at
crystal entrance.
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