Stochastic cooling
experiments at Nuclotron
and application to NICA collider

N. Shurkhno, JINR

COOQOL'1S
JLAB, Newport News, VA, USA
02.10.2015




Fixed target experiments area (b.205) e S———"

Extracted beams from Nuclotron

HV
e-cooler

KRION-6T and HiLac
(3.5 MeV/u)

Multi-Purpose Detector (MPD)

Booster (3-660 MeV/u)
Inside Synchrophasotron Yoke

Nuclotron 0.6-4.5 GeV/u

Stochastic cooling is required for: 1 Beam accumulation
Low intensity

 IBS counteraction
3D bunched beam cooling




Time, s

10000

1000

100

10

1

IBS heating times

T #2005, (1GeV/u)
T 7005, (3GeV/u)
-~ IBS at 40 < 0.05 and luminosity L = 1E27
—8— Transverse electron cooling ,Z-IBS ~ 2000 S, (4.5 GeV/u)

=dr= | ongitudinal electron cooling
Stochastic cooling

1.0 1.5 20 25 30 35 40 45

Energy, GeV

Task s W Cool faster than IBS-heating
® [ Cover widest possible energy range

for stochastic cooling

At low energies slip-factors become large
and momentum spread acceptance is reduced




Fok Widest momentum spread acceptance

but wide spread needed
Cooling for > 3.0 GeV/n

Palmer Low dispersion + betatron signal of same order
Cooling for > 3.0 GeV/n
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Filter Cooling only for > 4.0 GeV/n




0=/ Correction ~ PUs — PUZ

Correction signal is proportional to the difference
of signals from 2 spaced longitudinal pick-ups

PU?2 Momentum spread acceptance
is proportional to the distance
between pick-ups (/5p):
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Mohl’'s method allows to cover entire
IBS-dominated regime 3-4.5 GeV/u




“Merged” transverse systems are preferred
(i.e. using same PU and KK)

Optimum phase curves:
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NICA start version:

dOnly longitudinal cooling at fixed energy
J200W TWT amplifiers from FNAL
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Bunched-beam Schottky
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2x108 C¢*, 60W amplifier
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Ap/p x 1074

2x108 C¢*, 60W amplifier, 2.5 bunches
TO — 64‘5
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* Mohl’s method was investigated and proposed for
the collider

* TDR of stochastic cooling system for NICA collider
was worked out

* The prototype longitudinal notch-filter system was
built and tested at Nuclotron

* A number of automation algorithms were
developed
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