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Classifying OSC Bypass Designs

« Classify OSC designs based on focusing strength & manipulation of
bypass dispersions.

1) Weak focusing.
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IOTA Design

No focusing in bypass, aside from central quad.

Bypass treated like a drift.

Little control over Mg, Ms,, M.

Does not benefit from extra real estate: properties dominated by delay length.

Per IPAC conversation: IOTA currently at 2 mm bypass delay w/ 2.2 um light,
considering 1 mm bypass delay w 0.8 pm light.

M, ~2As,

m.a >N$ ~2As—DDh,

= o A ) A, =®D'h /(285 -®D'h),

/

n,, ~ 1y / (285 - ©D'h)ka, ).

[ Jo

———— T T
0.5 1 3 5
S [m]

M BetaX M Beta¥Y M DispX M DispY

[
T

o = | 2kKDN 2 ),



Classifying OSC Bypass Designs

2) Isochronous: strong focusing in legs to make M,, M.,, M, zero.

- Needed for EOC.
— Not just zero, but manipulate near zero to control TTOSC parameters.

- Required focusing is large.
« Large TOF nonlinearities require strong sextupoles

- Not easily incorporated into storage ring
» Big optics derivatives, big chromaticity, big nonlinearities.
« Additional constraints imposed on dispersion & phase advance through bypass.

- Big optics derivatives also mean optics only optimal for OSC for short
segment of wigglers.
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Middle approach

3) Focusing in legs, control M., & M.,, but not M.
e Focus M., small.
« Take M as is.

« Manipulate M., to obtain desired damping envelope.

J = Bp Mz, — 20, M1 Mg + v, M2, J Bp Mz,
ipm@ = i@wuﬁ + imwbw + N&W@ @wa ~ zmwuﬁ + i@@

OSC Envelopes given by:
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Notice emittance envelope is determined: “me= =\ 757~ | 37372

For storage ring optics: want small 3, big D, to minimize M51, and maximize €__.
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Middle approach (back of envelope)

* |ncoming optics (not optics at pickup):
- B,=24.7m
- D,=0.98 m

« Bypass M., =7.3 103

Mz = = —7.4 x 107%; This makes 0, 4z big.

Axoyhvw L (938x107M) =713
€max = = \7- = (1.opn
2m Bp Mz, Bp Mz,

damping rates

_ ko ~
Ag = = Aimm — i%v
As = %NQ%

A =28835 ¢, turns™, for & = 10", get ~350,000 turns damping time

0.8 um light Just back of envelope number.



Intrabeam Scattering

« 10 pA - g, =¢,=500 pm

e ﬂ_.ﬁ _ 3 C 3Q C _m.._”ﬁU—..m0 OSC CHESS-U 5.6.1 lattice at 1000 MeV. Emittance vs. Current, IBS Included.

600 keV ZRF, Fully Coupled Beam.
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e Coupling method: tune to
coupling resonance, broaden
resonance width with skew %
quads it needed ... Add to MS ®
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OSC CHESS-U 5.6.1 lattice at 1000 MeV. Emittance vs. Current, IBS Included. OSC CHESS-U 5.6.1 lattice at 1000 MeV. Emittance vs. Current, IBS Included.
600 keV ZRF, Fully Coupled Beam. 600 keV ZRF, Fully Coupled Beam.
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Bypass Design
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Actual o, .= 29. -
Yes, twenty-nine.
Actuale,..=74pm
X,max U * This bypass is a drop-in match to CESR.
5 mm delay.

Note: With these B,_and D_concerns in mind, Jim is working on a new 1 GeV

CHESS-U OSC lattice.
Perhaps B_= 10 m and D_= 2 m is obtainable.

Back of envelope yields: €. =1 nm (7.6 nm with 2.2 ym light)

X,max



Conclusions

» Middle approach is distinct from IOTA design and
overcomes shortcomings of IOTA design.

» Storage ring properties are critical.
- Incoming 3, & n,.
- IBS at 10 pA (500 pm x & y)

- Round beam necessary
« Should add coupling resonance studies to machine studies.

* New 5.6.3 based CHESS-U 1 GeV lattice in works
- 2 or 3times €, acceptance @ 0.8 pm light.

- colossal o, acceptance (although no o, damping)



