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NSLS-II ConceptConcept

NSLS II Machine Concept
New Electron Storage Ring
Medium Energy (3 GeV)
Large Current (500 mA)
Top-Off Operation
Circumference (800-900 m)
Ultra Low Emittance (<1 nm)
Damping Wigglers
Superconducting RF
Provision for IR Source
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NSLS –II  Site

NSLS

CFN
NSLS-II
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Energy                                3.0 GeV
Circumference               800-900 m
Number of Periods        30/32DBA
Length Long Straights    ~5 & 8m
H-Emittance (h,v)           1.0-0.5nm
V-Emittance 0.007nm
Momentum Compaction   ~.00035
Dipole Bend Radius          20-30m
Energy Loss per Turn <2MeV

Energy Spread                   <0.1%
RF Frequency                  500 MHz
RF Bucket Height               3%
Synchrotron Tune ~0.009
RMS Bunch Length         ~15ps
Average Current                500ma
Current per Bunch            ~0.5ma
Charge per Bunch ~1.3nC

NSLS-II Parameters



6

Insertion Devices

Damping Wigglers
λw =100 mm, Bw=1.8T
Total Length ~50m

Cryo-PM In-Vacuum Undulators
Longer period, λu=19 mm, g>5 mm, L=3 m

Superconducting Undulators (R&D)
K = 2.2, λu=14 mm & g = 5 mm, L = 2 m

SC Wigglers
Two devices anticipated for h > 20 KeV
Bw=3.5T
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Tune Shift with Amplitude

ID Focusing Effects

Require small vertical betafunction in insertion devices

For small gap undulators, small vertical beta also needed 
to reduce effect of transverse impedance
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Betatron amplitude functions [m] versus distance [m]

Dispersion functions [m] versus distance [m]
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Damping Wigglers
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Intrabeam Scattering

B. Podobedov
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Baseline: 4 CESR-B Cavities

Energy loss/turn 2 MeV

Cavity Voltage 4.9 MV

Power to Beam 1 MW

Beam energy 
gain/cav

>2.4 MV

Eacc >8 MV/m

Unloaded Q >7⋅108

Standby (static) 
losses

<30 W

Dynamic + static 
losses

<120W

Operating 
Temperature

4.5 K

Max. beam 
power/cavity

<250 kW 

Frequency 500 MHz

SCRF chosen for lower R/Q,  highly
damped HOM’s, lower operating
cost and comparable capital cost 
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1500MHz  “Bessy” cavity

Voltage/cavity 0.5 MV
Eacc >5MV/m
Unloaded Q >7⋅108

Static losses <6W
Dynamic + 
static losses

<12W

Operating T. 4.5 K
Frequency 1500 MHz

Harmonic Cavity

Work continues on effect of bunch train
transients on bunch lengthening

4.9MV @500MHz required for 3%
Momentum acceptance: 1.6MV @
1500MHz requires 3 cavities 
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Touschek Scaling with Emittance
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Roughly εx independent, for fixed  εy

Lifetime remains roughly constant

as we reduce emittance!

Lifetime very sensitive to energy 
acceptance!

Ignores dispersion

Symbols assume <βx> =13 m, εacc = 3%

2.5 nm 0.43 nm

B. Podobedov

•ZAP includes IBS
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