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Heavy ion injection
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Heavy ion source KRION 6T

lons produced and injected: 78Krl’+ 124Xe#1+ 40Arl6+ 12(C6+

* 5.4TSCsolenoid * electron string * highly charged ions

* Einj.upto25kV * cryogenic * unique technology
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EBIS = Electron Beam lon Source

History

Invented by E.D. Donets at JINR,Dubna in
1968. Aul®+beam in 1969.

«1970-1985, in Dubna, cryogenic version of
EBIS KRION-I,2, bare ions C, N, O, Ne, Ar, KT,
Xe. HCI physics begins.

«1970-1985, Europe, US, Japan, a lot of EBIS
(EBIS time), U90+!

1982, at Bekerley, EBIT, from EBIS, 1990s,
SuperEBIT, U9%2+!1

Prof. E D Donets near Krion- 6T ESIS during
Nuclotron run #55,

JINR, Dubna,

February 2018

*Since 1985, in accelerator fields, ECRIS time

«2001-2005, breakthrough of EBIS at JINR, new
idea of ESIS, and high current EBIS at BNL.

«In China, Shanghai EBIT « ESIS Krion 6T and Krion N1 for NICA JINR



ESIS = EBIS in electron reflex mode of operation

3.0
2.0 / Boax=3T \
1.0 // \
00l A ESIS \
El -~ / / ____________________ _/ on beam
aun EE— >
\\ A\
- Drift tube structure Super conducting  Electron
k\’f solenoid reflector
20 —
1.0 __
\; ____________________________ Pulse ion beam
___________________________ N Ne—

Voltages on the electron string optics elements for idn extraction
— Electric potentials on the axis of a pure electron stri

The electric potential at 100 % compensation

Ground potential




ESIS KRION 6T electronics

- vacuum Slow
- ion optics supply control

- HV electrodes

- electron gun supply
- Synchronization

- thermometry

lon motion control system

- DC barrier modules

- pulsed barriers modules
- extraction modules

- interface modules

- drift structure divider
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Beam diagnostics

beam profile monitor
oscilloscopes

ion collectors

ToF system

indused signals
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Cryogenic measurements:

- cryogenic sensors (precision, stability)
- sensor wiring and connection

- meas. electronics

- current source
- signal shielding
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Thermometry => superconducting solenoid
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TBO* resistor:

- heatresistant
- moisture resistant
- volume
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KRION 6T
superconducting solenoid
T sensor
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Drift structure T sensor




Slow control => thermometry

TBO* resistor:

heat resistant
moisture resistant
volume

Measurement scale 4 -300K
Accuracy +0,3* % in 30 K range
Channels N * 8

ADC resolution 24 bit
Current source 10/100/1000 uA

Advantages

PoE: less wires needed
precision

Modbus RTU/over TCP
modular (3U case)
robust & cost-effective
on-board current source
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The design process

Ethernet MCU ADCs
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The embedded system web interface

NKT-8 Usmepenua X +

< C A Heszawwweno | 192.168.100.15/index.html|

PKT-8 CRYOGENIC TEMPERATURE MEASUREMENT MODULE WEB INTERFACE

channel R, Ohm T, K
Measurements
1 112.25 0.00
2 254.43 0.00
3 349.29 0.00
Network settings 4 40382 800
R
. 5 550.51 0.00
 SECTTTTTITY rrrrrems |
OMANTEK 6 677.76 0.00
7 942.45 0.00
8 1229.42 0.00
Last Update: 11:50:50 ®
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MPL X
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Slow control => thermometry

NoAKNH4YEH i CAlUsers\anma\Desktop\Tepmo Kpuondilog files\LogFile_05.02.2018_17h18m356s.bt
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Slow control => thermometry

0 @) Muemocxema TpyEHATOro MCTOUMYKA MOHOE EM
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Slow control => thermometry

00 —m— T2, Center of solenoid base
T —e— T3, Wire connection with 4K terminal
I A— T6, End of solenoid base near cooler
250 4 "'x —w— 18, End of solenoid base far from cooler
I ': T10, 4K terminal of cooler
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Summary

ESIS Krion 6T successfully produced beams for the Nuclotron runs
in 2014 and 2018, all the electronic systems were developed and
works fine

The thermometry system including electronics, sensors, wiring etc
is a complicated system. It is complex and interesting

The designed electronics is a powerful device with, can be used in
other parts of the accelerator complex

The design is done by a young engineers group, it has 2 diploma
work and several study practices

We are ready for the new designs

We can offer the device for your cryogenic or precision meas.



problem:

unigue facilities => unique electronics™
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We are ready for collaboration in any technical questions Th a n k you I
e

email: ponkin@jinr.ru



