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THE CO
N

CEPT
O

ptical Stochastic Cooling (O
SC) system

 is a kind of fast feedback, w
hich corrects 

position and energy spread of particles w
ithin the bunch.

It operates at very high frequency, w
hen the EM

 w
ave is nothing else but optical ray,

In contrast w
ith usual feedback system

s w
ith EM

 w
ave as a usual galvanic signal.                  
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(Rem
inder)

Pickup, am
plifier and kicker should operate w

ith optical signals
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2

attention to the importance of taking into account the quantum
 nature of the emission of UW

P and
to the grouping of particles in equilibrium

 regions with different energies [4].
    The m

ain feature of the m
ethods of optical stochastic cooling in comparison with the classical

schem
e [1], is that in the optical m

ethods the signal (UW
P) does not bear a DC component and it is

a harm
onically varying function of tim

e (longitudinal coordinate) at distances m
uch sm

aller, than
the bunch length. By analogy with the classical schem

e [1], the particle beam
 cooling occurs due

to the interaction of particles with theirs own am
plified UW

P in the field of kicker undulator, lead-
ing to a change in the energy of these particles (see item

 3). For doing this, the kicker undulator is
located at the place of orbit, where there is a dependence of the transverse position of particle on
the energy (dispersion), see Figure 2.

Figure 1. Schem
e of optical cooling (above) and its disclosed optical structure (below).

   It is thus seen that the circuit of (optical) stochastic cooling is some kind of feedback serving the
loop: beam

- am
plifier-beam.

Figure 2. The way to arrange a transverse kick by changing the energy of particle. Such phasing of
betatron oscillations and dispersion function delivers sim

ultaneous cooling of betatron oscillations
and the energy spread. TRAN

SVERSE KICK BY EN
ERGY CHAN

GE
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REGIO
N

 O
F KICKER U

N
DU

LATO
R

(The sam
e as a pickup one)

Field tapering ¼
 ; -¾

 ; 1;  (±1); -¾
 ; ¼

 or ¾
 ; -¼

  
Trajectory rem

ains at centerline w
hile changing K 

13 poles
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U
ndulator design allow

s different polarizations by m
echanical rotation

It is easy to sw
itch betw

een 
gradient undulator and 
ordinary one regim

es

Field ~300 Gauss;  K~1

Dim
ensions in m

eters
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Region around O
ptical am

plifier (O
AM

P)

Plenty of room
 for sextupoles…
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O
ptical am

plifier schem
atics 

Pum
ping laser

Com
pensated against 

atm
ospheric pressure action 

Cham
ber profile near Q

49
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Active m
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Chilled
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(alcohol) 

Cylindrical lens
Short focusing lenses

Beam
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O
PTICAL AM

PLIFIER CO
N

T…
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Lens holder sim
plified

Lens holder active
Cylindrical lens and active m

edia behind

Lens holder sim
plified



THE EN
D
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Different types of O
SC
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