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Continuous operation time prolonged :
~1.5 months —=2.5 months (Run#75)
—3 months (2017 Autumn~) — 3.5 months (2020 Jan.- Apr.)
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Measured RFQ

Longest run of the SNS H- ion source

input current 1.7 MW equivalent RF power raised

test at low rep rate 1.4 MW

Cs collar T raised
~185 °C to ~195 °C

» |S#2 was operated for ~4 months with an availability of >99.5%

» A single dose of cesiation in the ion source startup yielded ~54 mA for the entire run

» After service inspections did not see significant wear or damage that would have limited
further operation of the source.
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35 keV LEBT upgrade with three sources for Run-2020

Prototype of H- injector for high-energy accelerators, with high cost downtime
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Arbitrary pulse shape by discharge modulation
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Dip due to space charge compensation increases required pulse length



BINP boron capture therapy system

.* DC Penning Negative lon Source Upgrade (2015)

H, feed. Cs feed Year Days Hours
Cathode _ J Cathode heater
Anode_.z \ NIy 2006-2014 358 1693
' 2015 53 265
Main insulator 4
2016 70 341
Magnet yoke _Screens
T 2017 121 658
|H i 2018 92 516
I, 2019 77 431
NIB insert
| 2020* 49 377 * in operation
' k-g - Total 820 4281

Acceleration/ Bellows
electrode

Extractor

Source Operation Statistics at the Tandem
* NdFeB magnet insert for field increase upto 0.1 T

* Upgraded acceleration voltage power supply * Both source modifications have operated for 1693 +

* Replaceable high voltage insulators * Source start time ~ 50 minutes
* Replaceable extraction electrode insert

NIBS2020 9 September 2020 8/19



Unattended Control of Source Operation

Cs Oven feedback Discharge Voltage change Beam Current change
Cs oven Discharge || High Voltage 5 Transition Beam . C‘i"f“o — 83=82=83V 14.9 =15.0 =14.9 mA
heating voltage +28 kv to Standard mode current 80=>805=>80W

15 mA

& 15 minutes > ¢ 10 minute;
Source start by computer Cs seed control by PC during the run

NIBS$2020 9 September 2020 14/19



.‘K Injector with Beam Pre-acceleration to 130 keV
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Penning SPS with DC output H- current up to 15 mA

Bending chamber with beam 90° turn for separation of secondary particles

Preliminary beam acceleration to 130 keV for improving the beam transport through tandem
+ Beam diagnostics using Faraday cup and beam position monitor

Optical diagnostics for beam profile and position in the transport chamber
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Other new results to look out for in NIBS2022:

*10 mA charge exchange RF source -BINP

*Ignition gun for the external antenna RF source — SNS

*Cs measurement in LANSCE source by laser absorption - LANL
Laser Assisted H- production — Jyvaskyla/ISIS

*30 mA external antenna RF volume source -ISIS



