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e Summary of 4s run
o Machine configuration

o Luminosity limit

e Machine Upgrade
o Positron converter
o Superconducting IR quads

o x-ray beam line

e Commissioning

e Resonance run plan
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CESR

e Machine Configuration

o Electrostatically separated orbits

o Nine trains with 5 bunches/train in

each beam

o +2.5mrad crossing angle

o 8mA /bunch

o Bunch spacing within each train - 14ns

4s RUN

1430601-002

Electrons
Positrons
Horizontal Separators

Electron Injection Point
Positron Injection Point
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CESR 3

INTERACTION REGION

e 1.5m REC final focus quadrupole

e Solenoid compensation by rotation of IR quads
e 3 = 18mm — 21mm

e 3¢ = 94cm

e 0; = 18mm
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CESR 4

SUPERCONDUCTING RF

e 4- single cell - 500MHz

superconducting RF cavities

3490501-002
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CESR
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average bunch current (mA)

e 9 trains with 4 bunches/train
o & ~0.07
o Tune shift saturates at 7.5mA /bunch

o Beam-beam limited - increased bunch
current — poor lifetime and deterio-

rating specific luminosity
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average bunch current (mA)

e 9 trains with 5 bunches/train
o &, ~ 0.065
o Tune shift saturates at TmA /bunch

o Specific luminosity decreases with in-

creasing current
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CESR 6

PARASITIC BEAM-BEAM INTERACTION

o Uneven spacing = bunch dependent tune and closed orbit
o Closed orbit z(s) ~ ay/Bp(s) sin(pn(s) — ¢o)
¢ Long range beam-beam tune shift
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CESR

PARASITIC BEAM-BEAM INTERACTION

e Horizontal tails

o Minimum separation ~ 7o,

o Tails of the bunch approach core of counterrotating bunch — large vertical
tuneshift and particle losses

e Bunch dependent luminosity

o Bunches at center of train yield 25% higher luminosity than bunches at ends of the

train
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CESR

CESR Luminosity (pb'll Month)
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CESR 10

dw@?@m-

e Superconducting IR quads

o Energy reach

e Positron Converter

o Increased positron production rate

e x-ray beam line
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CESR 11

SUPERCONDUCTING IR QUADS

e Objectives
o Extend energy reach
o Reduce 3 from 18mm to < lem and (3, at parasitic crossing nearest IP

o Electromagnetic vs PM quad = capability for precise correction of final focus optics

and solenoid compensation

e Parameters
o V and H focus quad in each cryostat
o Gradient - 48.4T /m

Peak field - 6 T

o I ~ 1225A

o Length - 65cm

©)

o All quads rotated 4.5° (solenoid compensation)
o Superimposed skew quadrupoles (fine tuning of solenoid compensation)
o Superimposed dipole (orbit correction)

o Support and remote positioning of cryostat by eccentric cam bearings
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CESR 12

Superconducting quadrupole status
e Installed in IR - August-September

e Individual coils operated at 10%
above design current in 1.5T CLEO

solenoid o
5.175 GeV
e Field quality MM \ nyde ‘
o Skew sextupole moment in Q2 can- < s01 | | i
celled with resistive corrector located 20+ ﬂag\m,,,/,‘,ﬁﬂ,ﬂﬂzﬂﬂﬁa/u}l g5 seraveni— "ol
adjacent to cryostat oo\, A z . 5 - ﬂ:f 20

o Sextupole moment in Q1 introduces
tonality (differential tunes) that is cor-

rected with chromaticity sextupoles
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CESR 13

POSITRON CONVERTER

Non HEP time 1s dominated by positron top off. 20 f f

—+8——  with flux concentrator
e Pulsed solenoid lens _

target
o Flux concentrator maximizes field im- 7\

mediately beyond target [

R

o I ~ 4kA 0 M S

o 7.06mm tungsten-iron target ™ i

e [irst measurements indicate > X2 «%\m& B m/fm,ﬂ

accelerated positron beam |

o (Mitsubishi klystrons yield higher en-

ergy electron beam on target)

k
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CESR 14

Q-Ezm-

e New x-ray beam line
o x-rays from electron beam accessible in already existing facility

o x-rays from positron beam accessible in newly constructed facility, through new

opening in tunnel wall

e Wiggler parameters

Number of poles 50
Period|cm] 12
Peak magnetic field[T] 0.8
Gap|cm] 4

Pole width|cm] 11

. k
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COMMISSIONING PLAN

e Alignment of IR quads is critical
e (.5mm vertical displacement of Q01 — 22mm orbit error

e Startup optics
o 3* ~ 10m
o kgi1=-0.1 (5% nominal)

e Procedure
o Store beam in startup optics
o Align quadrupoles with remote positioning system
o Dump beam and adjust quad rails

o Load 3s luminosity optics and repeat
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CESR 16

/
T RESONANCE RUN PLAN
Tsg Tig Tyg Follow up
Beam Energy|GeV] 5.175 4.7 5. ?
Luminosity[pb~! /day] 33 23 25 ?
Start date 15-Nov-01 1-Feb-02 1-May-02 25-Jun-02
Total [fb™!] 1.2 1.2 0.7 ?
e Machine studies 2 days/week
- /
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CESR 17

MACHINE DEVELOPMENT - ¢" (1.89GEV)

o 1.88GeV

o 20cm permanent magnet quad
k= —5.09m*
o Ql-k=-192m™2

0 Q2-k=132m™2
100
o CLEO solenoid @ 1.0T 1.88 GeV
80+ 6001 I
o All IR quads rotated 4.5° about axis . 60 =1 I
o skew quad coils superimposed on Q1 = 4O T~ I i
U
; ; _ 200 s a2 T~ softbend Q3 hardbend_ —Qz|
and Q2 permit compensation of cou Nz sinl == 8 e
pling over wide range 0 . 19 15 20
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CESR 18

MACHINE DEVELOPMENT - ROUND BEAMS

Nr. [ Nr, 1

= = 1
§ v 4ro? v 4me (1)
N~ fe
.y 3 (2)
e Emittance limited by IR aperture
. 300
e Possible parameters 240 P ‘
o e=100nm < 1807 / LB i
ol |V - -
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N 607 ZQ\Qf o2 /,/,‘ softband~ __ a5 hosdbend 04]
o *=30mm o T S = G o s it A B
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o E=1.88GeV
=

o N =1.64 x 1011, (I, = 10.3mA)

o Ly=33x10em 2571

oNy = 7,— L = 2.3 x 103%2em~2s7!
(head on)
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CESR-c Run PLAaN

e August - September 2002
o Install full size wiggler prototype
o Remove one pair of arc dipoles to make space for wigglers

o Install CLEO vertex detector
e October - December 2002

o Beam tests with wiggler
o Explore operation at J/
o Run CESR at 5.3GeV for x-ray physics

e January-February 2003
o Install 6 additional wigglers

o Complete installation of cryo-distribution

e March - April 2003

o Beam tests with wiggler

o Explore operation at J/, small energy spread

e May - June 2003

o Install 7 remaining wigglers
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CESR

20

e July 2003 - June 2004
o " (3.78GeV) - 2.55 fb~! :255days
o 5.3GeV /beam for x-ray physics :110days

e July 2004 - June 2005
o " (3.78GeV) - 0.5 tb~! :50days
o Above 9" (4.11GeV) - 2 fb™! :205days
o 5.3GeV /beam for x-ray physics :110days

e July 2005 - June 2006
o Above 9" (4.11GeV) - 1 fb™! :100days
o J/ (3.1GeV) - 1 fb~! :155days
o 5.3GeV /beam for x-ray physics :110days

e June 2006 - November 2006

o Follow up

\_

k

Program Advisory Committee

D. Rubin for CESR Operations Group




