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YEBISU project since 1992
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Grant-in-aid for scientific research on
priority areas “Atomic physics of highly
charged ions” (S.Ohtani) 1992-
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The following equipment items are offered for sale by P & T for
various research purposes. Please contact D. Schneider for prize
and delivery informations.

1)

2)

3)
4)
5)
6)

7)

45 degree electrostatic parallel plate electrcn analyzers
as single and tandem devices for UHV conditions optional

Position sensitive proportional counters for x-ray
spectroscopy

Position sensitive multi-channel plate detectors (UHV)
Metal Vapor Vacuum Arc Ion Source

Non-cryogenic "Electron Beam Ion-Trap-Source'"
Cryogenic "Electron Beam Ion-Trap-Source"

Data aquisition program and system

Contact: Dieter H. G. Schneider Tel. + FAX 510 449 0624

Fax from D.Schneider which suggested us to
buy the EBIT developed at LLNL.
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First spectrum of the Tokyo-EBIT
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-Iidentification by S.Ohtani
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~9 years after the first spectrum at LLNL
~3 years after the memo by S.Ohtani
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The Tokyo EBIT

Electron Beam Ion Trap
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S. Ohtani




Important parameters of the Tokyo-EBIT
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achieved designed
Max. electron
energy (keV) 1t el
Max. electron
current (mA) 20 S0
Max. magnetic 4.5 45
field (T) (typically 4.0) '
Cryostat temp. 2.4 54
(K) (typically 4.2) '




Electron gun of the Tokyo-EBIT

The Electron Gun of The "FEBIST
ELECTRON ENERGY : 100kV
ELECTRON CURRENT : 100mA
ol b

ov |

Spherical concave shaped cathode

Diameter of the cathode: 3 mm

Porous tungsten matrix infiltrated BaO, CaO and Al;O;
Brillouin focusing condition (B=0 at cathode)
Perviance: 0.44 y A/V>?

Tokyo cathode laboratory Co. Ltd.

@f&{w Cathode Laboratory
R




Thomson scattering system
for diagnosing e=-beam density

CW green laser

Dichoroic [ﬁ
polarization direction

of laser(perpendicular Transit
to page) L

He]mholzﬁ polarizer filter: CCD camera
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Eyepiece
Lens

H. Kuramoto et al., RS| 2002
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FIG. 1. Schematical view of the experimental setup for Thomson scattering
measurement.




Trap: structure Iof'_t_he Tokyo-EBIT




Collector of the Tokyo-EBIT
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Collector )

_ cooled

el - Collector coil by oil
! Suppressor coil

Suppressor electrodes
i Beam monitor
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Extractor | i | -2kV 500uA
Power 2A50v
Collector coil
Collector \ |/ | 3kV 500mA
supplies - = -
Suppressor coil
p p ; » . " Suppressor 1 || bb __2kV 500uA
Suppressor 2| | | 2kV 500uA
Monitor b— — | 3kV ImA
..
Z} Transport coil 2 Lol
49V
. 84A
Transport coil 1 9.5V
DT3 \# i 500V
RF
DT2U ¢ | _
DT2M —1—+% 1 20k V| 21?31‘2’ 310;311;\’
DT2L ¢ | | 1kV ImA ¥ —1—
ripple
# ‘ SCM <5Vp-p
— T [+500V
DTI1 | 1 [W +40kV ground -300kV
DT shield _
| 63A 4.2V
Snout | | [ 15kV ImA
& X}Buckingcoil { SA1L2V
Anode ‘ | { +10kV
EEITN | 50V ImA
Cathode |
{ 2A 15V
Filament




SE6 tank for power supplies

Electron
Collector

Trap
Region

Electron
Gun

SFeTank
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Power Supply Sykten



Voltage applied to
the gun and collector (-kV)
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High voltage conditioning
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Conditioning w/o e-beam
00/08/21-00/08/25
SFg pressure: 1.9 atm
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Relay system for protecting
power su.pplies

In conditioning

to each electrode

2

A Pl
relays
P.S.

-
Main P.S.
-300 kV




Relay system for protecting
power su.pplies

In operation

to each electrode

/ >
controlled by

optical fiber

> — H.V.
relays
P.S.

-
Main P.S.
-300 kV




High' voltage relays

GE62A - G628 - G620 25 kV
RoHS Compliant

GG62A & G62B & G62C
+ Compact design saves precious
space while isolating 25kW
i043(1200] ¥ Fiying leads provide versatis high
violtage connections
50.8[2.00 ]
1a[ih7s]
!

w  P78[031]
M= 3% Form

L'

\| 2 Form A8
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Experience, in applying H.V.
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Early days
Although there were discharges and
Bremsstrahlung during conditioning, there were
few discharge andiBremsstrahlung if the
voltage was decreased from an experienced
voltage.

Recently

We have serious Bremsstrahlung at 150 kV or
higher even after conditioning at 200 kV.
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Typical x-ray spectra

Ba(n=3) Kr(n=1) Electron Beam
+ H-like bare  Eperoy: 75 keV

Kr(n=2) 1% Current: 150 mA
\ Ba(n=2)\

h / Ba(n=1)
h H-like
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N. Nakamura et al., RS| 1998



Typical x-ray spectra
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X-ray spectrum obtained for investigating dielectronic
recombination of highly charged Au ions (Hu et al. PRL 20412).




Beam Iipe~fg>lr extracted ions




Iypical charge spectra of
extractedyions

He-like
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Nelke ebeam 91keV1i
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Injection of various elements
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Ordinary gas Injector
Rare gases
CHsl for I, W(CO)e for W, Fe(C2H5s)2 for Fe

Effusion cell (Knudsen cell, K-cell)
Mn, Fe, Y, In, Pr, Gd, Ho, Au, Bi, ....

d1mm d1mm
E # a ==11
‘n < > < > < >
~300mm ~300mm ~400mm

Yamada et al., RSI 77 (2006) 066110
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CoBIT (Compact, Corona, ... EBIT)

N.Nakamura etial., RSI 79 (2008) 063104

LNZ2 tank

High Tc SCM

lon trap

Specifications

e-beam energy 100 — 2500 eV
e-beam current 20 mA (max)
Magnetic field 0.2 T (max)
Temperature 77 K (High-Tc SCM)




With over 40 years R&D experience,

Large-scale mass production facilities
for HTS products are available.

Not for experiment! HTS
| systems are commercially
s available today!
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< SUMITOMO ELECTRIC

Sumitomo DI-BSCCO®




UEC members
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Present - v

Staff: Nobuyuki Nakamura

PD: Hayato Ohashi, Susanta Das
M students (x 6) + B, students (x 3)

Former

Staff: Shunsuke Ohtani, Chikashi Yamada,
Nobuo Yoshiyasu, Frederick J. Currell

PD: D. Kato, T. Kinugawa, H. Kuramoto, H. Shimizu,
M. Tona, X.M. Tong, H. Watanabe

Many students
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