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Layout of LINAC, BT, Injection to MR

e+ beam injects into LER via DR: e- beam directly injects into HER:
The injection BG is not affected very much The injeciton BG is directly affected by
by the condition upstream the DR. the condition of RF-gun LINAC and BT.
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Some aborts are avoided by stopping injection when the S|gna|s are high.
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Many pulsed magnets (Oct. 2017~ ) « fromoto et al)

+ Pulsed Quad x40, Pulsed Steering x30 , Pulsed bend x 2

- PXle based controller x 16
- Windows 8.1 Pro./LabVIEW/MRF EVR230

Il s |

Low emittance RF e- gun
Thermionic DC e- gun

( I 1.1 GeV
1.5 GeV J-ARC
e+DR
¢ rerel 2 3'vaw Aevvvy S5 Yoy
(ensssss—ad-taemms ___————___5 | —_____C L 1Y pr—— )
n e-q 1arget nn e :Ch'c%;*m'm ‘m mm"
o0 O
| Pulsed steering l Pulsed bend 1 1 1
Most aborts triggered by misfire of some controllers.
| Pulsed Quad (ACC-PM-PC-7, ACC-PM-PC-8, ACC-PM-PC-10)
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‘ f .eCtiO f patte 11 Event system

example: 12.5Hz for both beam
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M. Satoh

Operation sequence of pulsed magnet

In some events, (what's happening is not clear)
« DAC value setting is delayed or failed. DAC is not trigger waiting mode.

« Triggeris delayed or missing.
It could cause bad beam orbit and eventually MR beam abort.

20 ms
event event event event
databuffer databuffer databuffer databuffer
(shot ID, (shot ID, (shot ID, (shot ID,
next mode) next mode) next mode) next mode)
set DAC val set DAC val set DAC val
DAC output DAC output DAC output
> - e+ e-
3 ms

.
o
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Most cases were caused by misfire of ACC-PM-PC-8 controller M. Satoh
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B Figure 1

€ Q=B

# of misfire in each controller

Pulsed magnet misfire events: 2/29 — 3/31
(17/day/controller in average)

M. Satoh
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Current software structure

Windws8.1 Pro. LabVIEW user mode

Control application core

T Set magnet
| mrfioc2 EPICS IOC |« current CA

Z 3 client

1} kernel mode
A 4

device driver for . :
EVR-230 device driver for
ADC/DAC
A
A
Magnet
A 4
[ PXI-EVR-230 | mw L PXIADCDAC .| Power supply

Trig. .

In some events, LabVIEW/EPICS I0C
communication is delayed or failed.

M. Satoh



M. Satoh

Current software structure
New software structure

under developement

Windws8.1 Pro. LabVIEW user mode Windws8.1 Pro. LabVIEW user mode
Control application core Control application core
A Set 1 ¢ 1 Set magnet
et m . CA
' EPICS 10C ¢ current
[ mrfioc2  J«—| EPICS 10;6 < cu | B Ay | client
A
1 kernel mode 4 Vkernel mode
Y
device driver for device driver for NI VISA device driver for
EVR-230 ADC/DAC - ADC/DAC
A A
A
Magnet
A 4
L 2 PXI ADC/DAC H'_»
PXI ADC/DAC ) i | H/W | | Power supply
| PXI-EVR-230 | H/W | H | PXI-EVR-230 . —>
Trig. | | Trig.

NI VISA based EVR driver (under development)
is currently promising candidate.
(w/o0 EPICS 10C for EVR control)

4/9(R) A>T H, BEHEAEETFTT,
AN—R X 51158 TH2BRETRYE %,

In some events, LabVIEW/EPICS I0C
communication is delayed or failed.



-lectron beam (RF gun )
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1. Injection efficiency and background
The injection efficiency increased as emittance decreased by tuning day

L by day.
Phase3.2 These efficiencies are calculated at the low current beam mythe MER.
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1. Injection efficiency and background
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1. Injection efficiency and background

- LER  When the vertical emittance was improved,
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Improvement of DeQing Trigger Unit
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2. Improvements of emittance growth

31.Jan.2020

A) Residual Dispersion in the BT line

The dispersions have been corrected for each BT ARC one by one.
After that dispersion of the BT overall was measured changing the
beam energy.

Non-negligible residual dispersion is still observed.

We should minimize An and An’ at the end of BT.
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2. Improvements of emittance growth

b. Residual dispersion at the acceleration
structure for a compression system

« When the beam with dispersion is accelerated by RF cavity, no converts to
betatron oscillation and causes emittance growth.

M. Kikuchi

31.Jan.20%0

(nm/\
"y

If the cavity has non-zero dispersion, a beam,
gaining its energy depending on z, has net growth
in the projected-emittance.

This is an analogue of the synchro-beta excitation
at the cavity with non-zero dispersion in the ring.

2

Simulation result:
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2. Improvements of emittance growth

b. Residual dispersion at the acceleration structure for a compression
system
. TIXe bending magnets used in ECS/SY3 have quadrupole
component.

« Passing through the design orbit in the bends, the beam feels B’
field, which results in dispersion leakage.
By moving the bends about 10mm, the small area of B" can be passed.

T. Mori 8L s This can explaine the measured dispersion leak.
?2970 k /
ool \ AB/B = <067 x 10°° at 20 mm |
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: “a
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2w
1 s
2968
29%% 2 16 5 10 2

BL along the horizontal direction

31.Jan.2020
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2. Improvements of emittance growth
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This is considered to come from abnormal vertical dispersions.(M.



2. Improvements of emittance growth

31.Jan.2020

B) Abnormal skew magnetic field from bends
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2. Improvements of emittance growth

Simulation

Kikuchi-san considered that the vertical dispersion could be

M. Kikuchi corrected with the skew quads with permanent magnets.
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2. Improvements of emittance growth
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2. Improvements of emittance growth

11 of 16 Skew Quads were installed.

31.Jan.2020
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2. Improvements of emittance growth

31.Jan.2020

Measured Dispersion

(D Before installation of skew quads
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