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Remote controlled automatlc pattern arbitrator

Manual pattern generator

“*Recent typical operation.
~37Hz for KEKB LER (3.5GeV e+)
~12.5Hz for KEKB HER (8GeV e-)
~0.5Hz for PF (2.5GeV e-)
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® MRF’s series-230 Event Generator / Receivers
¢ VMEGB4x and VxWorks v5.5.1 ©114.24MHz event rate,

¢ EPICS R3.14.9 with DevSup v2.4.1 50Hz fiducials
@ 17 event receivers up to now NV e (el

el > 50Hz-Analog/Timing data

/ # Multi/single-mode fiber

® Timing precision is < 10ps.
A7 < < 1ps with external module.

e~ BT (PF: 2.5GeV, 0.1nC)

g, e* BT (KEKB: 3.5GeV, 2nC)
e*Aarget

e~ BT (KEKB: 8GeV, 2nC,
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Linac Event System

@ Specifications

“Event rate : 114.24MHz
Bit rate : ~2.3GHz

<*Fiducial rate : 50Hz

< Timing jitter (Short term) : ~8ps
<*No. of defined events : ~50

<*No. of receiver stations : 17

<*No. of Fast parameters : ~1 305,,
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Human Operator Injection Programs

N P

Arbitrate and Generate Beam Mode Pattern (in PythonTk)
considering priorities of the rings
equalizing pulsed power supply interval
in 4 arrays (waveforms) of length 2 (40ms) to 500 (10s)
each element corresponds to a 20-ms time slot and a beam mode

|

Generate Events for the Next 20-ms Time Slot (in Event Generator)
reading two consecutive elements from the beam mode pattern
generate several events for the next pulse
generate preparation events for the next after next

|

Generate Signals based on Received Events (in Event Receiver)
generate pulsed signals as prepared in the previous time slot
program the signals (enable/disable, delays, etc) for the next
start to generate analog signals for the next
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4 Controls and instrumentations are essentially mode-dependent, and
mutually independent

# Selecting a real machine out of three virtual machines
<+ Managing three parameter sets

e~ Gun e~ BT (PF: 2.5GeV, 0.1nC)

PF Injection
\ e* Target
Oms

Event-based  ° ( = Jun ——
Control System /z | KEKB-LER Injection

4GeV, 10nC

\ e* Target
e~ Gun

KEKB-HER Injection

e* BT (KEKB: 3.5GeV, 0.6nC)

e+ Target

e~ BT (KEKB: 8GeV, 1.2nC)
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Simultaneous Top-up Injection Results

€ Beam currents

PN Time: 2010/02/15 094627 14z - 00  [A-min]
are ke pt Wlth I n Beam Current: 449 9 [mA] Vacuum : 2. 1E-8 |—F’a!|.nln
Lifetime : 00 [hours] § Idt: 70000 [A-h]

A X g (~ ) BLO1 CLOSE  BLO2 OPEN BLO3 OPEN BLO4 OPER
¢ KE KB 1 mA 005 / o BLOS OPEN BLO6 OPEN BLO7 OPEN BLOS OPEN
BLO9 OPEN BL10OPEN BL11O FEH BL12 OPEN

N

|
N/ 0 O PEN O PEN O P OIPEN
+PF 0.05mA (""001 /o) EH% 5 EEH EH g S EHS S BLIGIOEEN

) BL20 CLOSE
BL21 OPEN BL22 BL2S BL24
BL25 BL26 BL27 OPEN BL28 OPEN
CH1: BM_DCCT:HCUR CH2: BM_DCCT:LCUR
— ——— 771600 2010/02/14 — 2010/02/16
ol - 500 : : : 4,000
5 450 j ﬁ j 13,600
" 1505  400p e e 3,200
1105l ' O e 2,800
i 1 Ul S 2,400
: 1500 § 250 e 12,000 &
1100 & 200w S 1,600 &,
| 2 s 1,200
| L 110 e 500
1095~ BO]--oooeeeeee e 400
[ PR 1 L A AN N E— 580 o2/ 106 0Z/12 1646 02/14 2246 02/15 04d6  02/15 1D:45

4/28/2009
- { V KEKB

' SuperKEKB Beam Scheduling Kazuro Furukawa, KEK, Aug.2010. 22



Ay Ny

&

Three-fold Independent Closed Loops

€ Feedback loop software act on one of three virtual machines
< Managing independent parameter sets
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