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Advantages of elect

¢ Independence rigidity on the ion mass
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The KEK Electrostatic ri

Parameters

Circumference, m 8

Pressure, mbar 3.10-11

lon energy, keV/Z 20
Atomic mass 1-1000
Lifetime, s 10-50
Injection current, nA 50-500
Injection emittance, g, /e,,, =-mm-mrad 15

Initial momentum spread 10-3
Electron cooler Electron target
20
1
10-100
in the cooler, cm 0.5-1
0.1-10 1-100
0.1-200 1-2000
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Layout of the KEK electron targ
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the electron target installed in the KEK electrostatic ring.



KEK cooler magnet
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with a length of 10 cm corresponds to a high quality of



Electron gun with variable beam spot ¢

SAN_VU3.88 25-87-2000 17:53 B35cmkek ! :
NIT=9 DELTAlcm

Rlen ) i i i BTN/ 12710 =033 ]
[(nkA)=|1461

i JUTAscn®+2)=|8.B]9 I
ALFACMRAD)=|5. P24
1.6 L UTHAX/UZ=|8.PA3 =
-R

EPSIMRAD4ca )=|d. ¥43

B RHINlcn )=|8
RMaXlcn 1=(d.17
1.2 L Z81ca 1={3.98
B8 | i
8.4 |
B
-0.1 i i L.l L (g )
um beam perveance Corresponds to a vacuum chamber perveance
of 10 pA/V372
87e, Ev

1+ 2Inb/a



Electron energy
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Acceleration Voltage (V)

lative recombination rate for H,* with an energy of 20 keV as a
f the electron acceleration voltage at I = 60 pA and B= 30 G.

E.=eV eV, —KI/E 2,
V, Veun=7.8 V, V=1,5 V, V,=0,85 V



lon-electron col

7 — |
N i
B e
:3 ok ¢ iH{ {a) Bradykinin 1+
:
e | ; 2281
I ;
. _.‘! g {b) Arginine l+ﬂ§§}f§cﬂﬁgﬁﬂ}

. .S l" ”.'IS zu 35
E (eV)

duction rate as a function of the relative energy for singly
tonated arginine and bradykinin



Electron coo
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H* beam with and without electron beam as a function of
lon voltage of electrons. The tuned voltage is 14.5 V.



Numerical simulation

Electron gun with cathode diame
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Electron gun with cathode
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Compensation of ion m
residual gas atoms at elec

Electron gun with photo emission cat
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Simulation of ion lifetime for
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Dipole transverse coherent osc
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Simulations of transverse
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Simulation of transverse ¢
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Conclusion

e The KEK electrostatic storage ring with merging electron beam is
effectively used for studying atomic collisions.
eElectron cooling compensates multiple scattering of ions on residual gas

atoms.

Ipole transverse coherent oscillations of high intensive cooled ion beam

n ion lifetime reduction at an ion interaction with electron target.



