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Ona poctmxkeHnss npoekTHon ceetumocTn komnnekc HUKA obopyayetca
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E-cooler
COSY

Parameter Value
O0nacTb 3HEPTUH 0.2+2.5M»3B
Yucio ceKumii OXJ1aX JeHUs 2
CrabwibHocTh 3HepTHH (AU/U) <10+*
DNEeKTPOHHBIN TOK mol A
Pa3mep 351eKT. MyyKa B CEKLIMKM OXJIAXKIEHUS 5+20Mm
JlmuHa ceKIru OXIaXkIeHUs 6™
Paanyc noBopoTa TpaHCIOPTHBIX KAHAIOB Im
MarHuTHOE noJie B CeKLIUHM OXJIaX ICHUS 0.5+2kI'c
BaxyyM B CEKIIMU OXJIaXK IEHHS 10-1" mOap
BeicoTa myukoB ot mosia 1340/1660 mm
[TomHas moTpebnsieMas MOIIIHO CTh 500-700 kBt

alj]

DJIEKTPOHHOE OXJAXKJICHUE
Ha BBICOKYIO DHEPIHIO JIJIs
KOJU1auaepa
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« 29 Foreign (Germany 11, China 9, United
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RF ACCELERATOR FOR ELECTRON COOLING OF

ULTRARELATIVISTIC HADRONS
V. V. Parkhomchuk, A. N. Skrinsky and N. A. Vinokurov

RHIC Project 2000

I. Ben-Zvi, L.A. Ahrens, M. Brennan, M. Harrison, J. Kewisch, W.W. MacKay, S. Peggs, T. Roser, T.
Satogata, D. Trbojevic, V. Yakimenko, I.A. Koop, V.V. Parkhomchuk, V.B. Reva, Yu.M. Shatunov, A.N.
Skrinsky. Electron Cooling for RHIC. Proceedings PAC 2001, Chicago, USA, June 18-22, p. 48-50.
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(LEReC) Report LEReC team
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Kinetic energy, MeV 1.6*
Charge in macrobunch, nC 4  Au beam energy 3 GeV/n
Average current, mA 36
704 MHz
704 MHz _ SRF Cathot
Cu Deflector Cavity Transport Booster  loadin
RF Diagn.ostic ’ Merger Beéambing Injection Cavity systel
Boamine Beamline — beam dump 2.1 GHz
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More information in COOL19 report:

ID: 1521 Cooling commissioning results of first RF-based electron cooler LEReC,

Alexei V. Fedotov (BNL, Upton, Long Island, New York) (remote report)



Strong magnet field at cooler section necessary for
reduction recombination without reducing cooling rate
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Milestones of the first cooling at new energy of the electron beam (1.25 MeV )
17:34 17:38

Weak shift to new energy Ee=1256 keV  More strong shift to new energy Ee=1256.6 keV
19:07

First cooling at new energy Ee=1259.5 keV Good cooling at new energy Ee=1259.55 keV

After ~ 1.5 hours the longitudinal cooling process was obtained at new energy 1259.5 keV (after
series experiments at 909 keV energy). The situation with transverse cooling isn’t such optimistic.



Transverse e-cooling at 1259 kV energy
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The transverse cooling process was
observed after spending much time
and efforts.

Maximum attention was given to
looking for a working point of
storage ring where the electron
cooling had maximum effectiveness.

Changing transverse size during
cooling experiments. Curve 1 is
reference cycle without cooling ,
curve 2 is cooling at energy 1259
kV, curve 3 is growth of the
transverse size at changing working
point despite of electron cooling
action. Tune was shift at AQx/ AQy
~ 0.02/-0.01 (estimation).



Another example of influence of Larmour oscillation to transverse cooling rate. It 1s
possible to eliminate transverse cooling but the longitudinal decreases not so much

cool

) heating | 25
0.5 -
/ 8cool>0

1{)(10'3 mm/s, 8 | | 80001:1/’1:0001 3)(10'4 o :Sps/p (I‘n’lS) |

-2.92 (transverse = heating)

-2.72

80001<O 1.5+
0.5 |
cooling 1
- 0.5
-1.9
1% .8 26 24 22 =2 18 9 100 200 300 400 500
ediphorl, A t,s

longitudinal momentum spread versus time
for different value of current in electron
dipole corrector ediphorl

horizontal cooling decrement

Parameters of the experiments Ee=907.7 kV, Je=595 mA, Uan=3.27, Ugr=0.83 kV

If the Larmour rotation is strong enough it can kill the transverse cooling. The longitudinal
cooling time is increased but it present.



It 1s interesting that the correlation between changing of the dipole corrector and equilibrium
momentum of the proton beam. Figure shows the distribution function of the protons in time

500 s for the different value of ediphorl corrector.
F(o)

Increase the transverse momentum
(Larmour oscillation) leads to
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Demonstration of excitation of Larmour oscillation of electron induced by edip corrector.
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Previous high-voltage “';t‘t! —
system before

¥ disassembling. Parts 1
/ — 6 were disassembled
and assembled again.
Collector is 1, high-
voltage terminal is 2,
collector PS is 3, gun N8
is 4, high-voltage Pl
feeder is 5, high- MG
voltage vessel is 6.

Test of the maximum detuning voltage on the air



Test of the maximum
detuning voltage on the air.
Maximum detuning voltage
of main power supply on the
air outside high-voltage
vessel was obtained 20 kV

| (50— +/-20kV).

ollutol gun electrostatic 1 1
st Electrostatic plates on the air
P S00us Y D pe \“—rJ/ ‘was obtamed 20 and 2 kV.
* B ) e
5 rocessor e DC Pl TR If\ Frequency: 244.104MHz  Reflews 0.00 dBrm
pulse voltage SV | e ' ' ' Q( T
0-30kV collector | msfling: 1 +Peak [ clear |
a MR. -83.62 dBm — |
244 10375 MHz
¢0-30 kV CAN 'F—' cction 9 A o43018 11:51:10 39954 =
section ] A
CPS 10-300 kV A
width PPS +/- 30 kV } A ‘
constant Voltagc 10-1000 ms J A i transformer
0-300 kV ] A section
] A CcPs PPS
| L 0D

1-30 kV |

1.The maximum voltage of main power
supply is 300 kV. The ripple of main power
supply is less than 1x10-4 (p-p value).

2. The energy detuning system is worked on
the CSRe high voltage platform.

3.The rise and fall time for each pulse
should be less than 500 micro-seconds for
maximum amplitude 30 kV ( ~15 us/kV).

4. Pulse amplitude should be varied by
program with step 1 V.

i |
44,104 MHz @ Spar: 1,000 MHz
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Both High- Voltage andrElectrostatlc Plates Electron coohng with new system
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