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Standard
analysis of equilibrium

 em
ittance yields 

expressions for the natural em
ittance and energy 

spread in a ring.

Ifw
e

only
considerthe

localbend
radius

along (so
thatlocally

everything is treated 
like a dipole) w

e get 

Taking the on-axis m
agnetic field to com

pute the local photon-energy 
distribution, and the lattice functions to find curly H w

e can num
erically 

com
pute the above integrals to get the natural em

ittance and energy 
spread. 

Doing this gave

em
ittance_x=3.94 and energy spread 4.03*1e-3

Using bm
ad

I get

em
ittance_x=3.78 and energy spread 4.06*1e-3



In
a

paperby
E.L.Saldin

etalthey
presenta

form
ula for ‘rate of energy 

diffusion’ in an undulator 

So now
 the integrals are broken into 

tw
o parts. O

ne giving em
ittance 

contribution from
 dipoles, the other 

from
 the undulators

In our case curly H is constant in the undulator so the
2

ndintegral in the 
em

ittance expression can be exactly evaluated.

Factor of 2 
accounts 
pickup+kicker



This m
odel is predicting 5.85 nm

 em
ittance for helical and 10.6 nm

 using a planar undulator.



Rem
inder of w

hat kick am
plitude looks like as a function of K…

.



Cooling
Range

W
e have 

λx/λs≈20=R

Cooling range in horizontal plane becom
es

Assum
ing 5.85 nm

 em
ittance gives a cooling range of 22.5.

W
e can reduce this num

ber to ~10. Doing this by reducing H* w
ill reduce em

ittance. Doing this by increasing 
beta* w

ill decrease nonlinear path lengthening (decrease sextupole
strength, or even elim

inate the need for 
them

.)
Should

not reduce H* by too so that R stays fairly large.


