OSC Updates

* Goals for cooling?



Lebedev ICFA Paper

Transverse cooling proportional to J;(a,)J,(a,)
Longitudinal cooling proportional to Jy(a,)J;(a,)
a, = k*sgrt(e[3(Ms,)? - 2aM;5, M5, + Y(M5,)?])

a, = k(Ms;n + Ms,n' + Msg)(Ap/p)

(All optics at pickup, k is wavenumber of light)



Limits for Cooling In
Transverse and Longitudinal

* € < (Mo)?/(K2[B(Msy)2 -20M5;Ms, + Y(Ms,)2])
(Set by longitudinal constraint)

* Ap/p < Wo/(K[Ms;n + Mg,n' + Mgg])
(Set by transverse constraint)

(Ui Is 1st zero of Ji(x))



Limits for Transverse Cooling Only

* € < (M) (k[B(Ms,)? - 20M5,Ms;, + Y(Ms,)?])
(Set by transverse constraint)

* (Mi/Ho)2 = 2.54

 Numbers guoted for bypass limit last week were for the
stricter limit — would have emittance acceptance ratio of
17.3 instead of 6.8 if we only care about transverse limit



Cooling Rates

o k&/2 * (M5 n + Mc,N7") for transverse

(2.17 sec from OSC, 0.48 sec normally)
(0.39 sec combined)

o k&/2 * (M n + M., + M) for longitudinal
(210 sec from OSC, 0.25 sec normally)

(0.25 sec combined)

(Both assume 100 meV energy transfer)



Prospects for Longitudinal Damping

* The knob to increase damping rate is exactly the
same as the one that reduces longitudinal
acceptance

« Requires at least Ap/p < u,&/(2A), where A Is damping
rate, to say nothing of transverse plane

* To get 1% of non-OSC damping rate gives
momentum acceptance of 0.004 (10x momentum
spread), assuming 200 meV energy transfer

* Good news Is that longitudinal anti-damping does not
seem important for transverse cooling experiment



Conclusions

* If ignore longitudinal damping constraints,
current optimizations of lattices have emittance
acceptance ratio of over 17, rather than below 7

* Ignoring longitudinal (anti-)damping seems
reasonable



Future

* Optimize also on the nonlinearities and the
transverse cooling rate



Backup Slides

* Lower momentum acceptance to raise
emittance acceptance
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Lattice with
omentum Acceptance
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