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 CESR-c/CLEO-c Schedule

e Preliminary Concept

 Possibilities for CESR as a Test Facility
* Low Emittance Optics for CESR

e Unique Features

e Conclusion
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CESR-c/CLEO-c

e CLEO-c high energy physics running to end in first
half of 2008

o Starting in roughly June 2008, primary CESR
operation will be for CHESS (Cornell High Energy
Synchrotron Source) users

 Part-time operation as an ILC Damping Ring Test
Facility iIs also possible
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Preliminary Co

e North and South Interaction
Regions
— South IR provides R e
dispersion-free insertion S, oo
region in standard optics '
e Remove CLEO = South IR m
provides ~18 m of “free” space 5 :
« Cryogenic support locally 1
available
— North IR can be configured
similarly
e Also ~18 m insert region

e No cryogenic support (at
present)
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* Proof of Concept Design
— Place 8 (of 12) wigglers in the South IR
— Optimize for low emittance operation

— Most parameters maintained at conservative values
= Do not expect that present values represent the limits of what
can be done
= Further exploration of lattice options is planned/needed

e NOTE:

— Use of all 12 wigglers in non-dispersive regions will
reduce ¢, by a factor 2/3 from this trial configuration
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o First Pass Trial Layout

— Strong vertical focusing of concentrated set of wigglers has serious implications
for quadrupole arrangement in insertion region

— Need to optimize insertion region layout

Q, Wig Wig Q, Wig Wig Q, Wig Wig Q, Wig Wig Q,

~18 m
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e Tracking 29 |
— Symplectic integration S eooes  Gx = 0830
through standard CESR-c ~ g20 - =@/ oo 9= 0%
wiggler map £
— Yellow ellipse is 3¢ of S e
injected beam -
« Assume coupled injected g
beam with: 210
@
e £,=1000 nm =
* £,=500 nm =
¢ 5

e No problems with DA

= Room to further optimize
lattice for low emittance by 0 —
increasing integer —0 O 02t
9 ger Q, horizontal displacment (mm)
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Parameter Value Comment

Wigglers 8 @ 2.1T |Expect that this can be raised to 12.

Beam Energy | 2.0 GeV | Will explore designs in the 1.5-2.5 GeV range

o./E 8.4 x 104

€, 1.7 nm Reduction by 2/3 with full wiggler complement.
Further reduction with higher integer tune lattice.

Ty 67 Mms Further reduction with full wiggler complement.

Q, 13.53 Need to investigate higher integer tune options.
Not constrained by usual CESR pretzel issues.

Q, 9.59

Q, 0.098 Requires higher RF voltage than we typically use.

s, 75 mm Higher tune lattice (lower o) will give shorter bunch

O, 7.1 x 103 | Could be reduced with higher tune lattice.

August 18, 2005 Plans for CESR Mark A. Palmer 10



s LEPP - Vertical Emittance

LABORATORY FOR ELEMENTARY-PARTICLE PHYSICS

« Beam-Beam Scan with low current Ip_vscan 2095 march, 14104149,
1-on-1 Collisions in 1.88 GeV HEP d = 4.4mkm / 100cu vnosel
Conditions (with pretzel) Bl . i >

— Differential vertical displacement o | et | N
controlled by phase advance between g 7 N
vertical separators in North - %&&&ﬁ@\{ £ ER
— [Fast Luminosity Monitor provides /w
measurement of overlap : \? s B
Peak =8.4 x 1028 cm2 51 > / \ i

e Measure q, = 2.66 !.Lm -470 100

(with B,"=11.2 mm and &,=136 nm) | \
E:> 8y — 063 nm 0 .o O. %0 $ig_y =/2.66 mkm “.R >
= Ey/ SX ~0.005 -490 ° bt ° % s
-500 -400 -300 -200 -100 0 100 200
y =ml+m2* exp(-(MO-m3)"2/4/m4"2) VNOSEL
- - - Value Error

Low Emittance Lattice Estimates: mi | ass72] omos
- m2 48.351 15231 A. Temnykh

With e, =1.7 nm = e,~9pm e M. Forster
- Chisq 314.67 NA

With €,=1.0 nm = &,~ 5 pm =|__oowor T

Likely improvement without CLEO solenoid and pretzel!
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Much Still To

 Further optimization of lattice parameters

« Exploration of alternate layout options

» Better evaluation of space and cryogenic support issues
e Beam dynamics estimates

 Lattice development for full range of energies

 Evaluation of Touschek Lifetime
— Rough scaling from CESR-c modeling at 2 GeV (CLNS 01/1742):

CESR-c DR Test
N, 6.5 x 1010 2 x 1010
o:/E 8.1 x 104 8.4 x 104
o, 10.2 mm 7.5 mm
(S 214 nm 1.7 nm
gy 920 pm 8.5 pm
T Touschek 6 hrs 442 sec

Auqust 18, 2005
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Experimental Config

 North and South IRs offer ~36 m of Insertion area

— 12 wigglers require ~19 m

» Can perhaps reduce this requirement if can create a low dispersion point
near one of the existing wiggler locations

— Quadrupoles and Correctors will need ~8 m
— This nominally leaves ~9 m for other devices
— Ideally will want this last region to be in South IR
» Ease of access
» Cryogenic Support
e South IR also offers the possibility of an extraction line for
diagnostics

— SCIR quads (48.4 T/m) available if desired for highly focused
beam tests
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~40 m avalilable for extraction line and diagnostics
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Experimental Configu

Shisir & L EPP
, Items to Test

o Extraction Technologies

— Kickers < -
— Deflecting Cavities , 2 e : ..
« HOM ‘ "E'l e —. l'ﬂ'
« Beam Stability

— Tests can be done in-ring (pinger mode, turn-by-turn diagnostics)

— |If extraction line looks favorable can also consider kicker
extraction into diagnostics-equipped line

— ILC DR wigglers
e Probe e* dynamics at low emittance
— Intrabeam scattering

— Electron cloud effects

— Range of bunch spacings can be tested (granularity of 2ns RF
buckets)
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Experimental Configur
Diagnostics

e CHESS lines offer infrastructure for additional ring
diagnostics
— “Free” during low energy operations
— Example: XRAY beam profile monitor (see next slide)

 Longitudinal diagnostics
— Streak camera

— Coherent Radiation Measurements in the Far IR (A. J.
Sievers, etal)
e Tested in CESR’s Linac
e More advanced system being tested at TTF
 Possible use in CESR or in extraction line

* Provide stations to install other devices
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e X-ray Beamsize 10 Gbps GaAs PIN Photodiode*
Monitor (Alexander

' Product Description

ErnSt’ Palmer) EMCORE's 10 Gbps Gallium Assenide (Gafs) PIN pholodsode is designed for mulimode fiber applications.  Libkring
. EMCORE's own state-of-the-arl MOCWD waler foundry and device tabncation facility guaranieas a refiable high volume
° D|Ode array fabrication source of packape ready die 1o meal the growing needs of fiber oplic component manufacturars. Excallent

] ] device performance and robust operation makes this the superior device for high speed mulimode optical communication
e Devices in hand RORRROES,
 Readout electronics Features
In hand « Data rates of 10 Ghis

* Final assembly and Excslent responsiviy
= Large aperture size

testing inring this . .. capacitance

fal I o Low dark cumant

 Initial configuration:

. . Product Specificati
Pinhole optics setup .

Electro-Oiptical Characteristics (T = 30°C)

in CHESS line S = Typeal W LS
3 10 20 cbim, B rem 5 AN
Epoory coabed, =16
Actren Area (npesharel = 4] im
T o | BT, 1.0 W b s =
Em <16 W -T0 dBm ij.% 1 ]
Capacianoe SA6Y, 1 MHz pir
PR e [k BoraTy 1 it 3] V
Rallectaty Epooy coabed, =16 1 .
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Unique Features
CESR Test Facll
* Flexible energy operation
- 1.5 -2.5 GeV/beam with wigglers
— Explore energy dependence of parameters
 Will be configured for e operation
— Explore e* only effects
— Allows for extraction line into available space in “flare”
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e CESR can be configured for low emittance
operation after CLEO detector removal

— Changes are relatively straightforward
— Will want to eliminate CLEO for CHESS ops anyways

e Significant insertion space can be made available for
DR hardware studies

* The most interesting (and straightforward) setup iIs
to study positrons

 Significant amount of further evaluation is needed

e \Would welcome input and participation from all
Interested parties!!!
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