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@ Linac Faster Beam Switch
Continuous Injection at Two/Three Rings

€ Continuous Injection or Pulse-to-pulse Beam Switch for PF Ring, KEKB e-, et

€ Parameter changes at 50 Hz

< Magnet
Pulsed Bending Magnet (BM_58_1) On/Off
Pulsed Steering Magnet (PX_17,21), 4 magnets, On/Off, (Field)
Pulsed Coil On/Off, Timing Stand-by
The same parameters for other Magnets

“ rf
Fast Phase changes at many stations
Fast Timing Acc/Stand-by changes
Synchronous rf measurements

< Gun (source)
Grid Pulser selection changes
Bias voltage and Delay changes

<+ Beam Instrumentations
Fast synchronous BPM readout at 50Hz (2Hz for now)
Synchronous measurement at Wire Scanners, Streak Cameras 8GeV e-
Dynamic Beam Repetition or Selection
Synchronization of PF-Ring and Sub-Harmonic Bunchers
Synchronous Beam Stabilization Feedbacks 3.5GeV e+
Parameter Display/Compare/Set Software Panels
Logging, Archiving
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Linac Faster Beam Switch
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Linac

Kazuro Furukawa, KEK, Jun.2008.

3



Linac Faster Beam Switch
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Event System

¢ DEIBETIX, FEL Timing ES DbICIRREZEXRIT B7c
HDELVVES(Event) DIHENMNE(CIRD I EHZEL)

< KEK

B ¥ Linac TIXHHAEDLETITROTE:

FE (TR Timing Z TD4/TD4V Tit#g9 3
Timing & rf HAAE

(Slow) Event ZalDAEHAH THIST S
Hardware & Software Qi AE&hHh

Timi

ng & Event Z—DO DB TIRE S &9 Event/Timing

System H' Argonne/SLS/Diamond TR = NEDHITPR

TIE

=N TLVD (Event Generator/Receiver)

@ Fast Timing, rf, Hardware event, Software Interrupt A*—2®
BIETIRZ S, Cable (¥ 1 &/Z(F

¥5(C EPICS TI(d EPICS Event & BT D ENTED

Event Event code FEventreceive:
» Fanout r~————— Eventrecerver
enerator * T . .
8 Eventrecerver

Coax Cable or Optical fiber link
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@ Linac Faster Beam Switch
Event System

4 g%&@bﬂﬁﬁﬁd)ﬁﬁﬁ&itﬁﬁé nic. B\¥EHt o7 Timing S DRt

APS at Argonne (ANL/APS) DIAMOND

Swiss Light Source (PSI/SLS) (TRISTAN, KEKB, Linac)
< #F UL Event System (EVG/EVR-200/230)

ZEDI0RES TERA (FE)

DIAMOND, SLS, BEPCII, LCLS, Shanghai, KEK-Linac, Austraria, ...
(SNS), (LANL), (BNL), ...

R
Bit rate 2.5Gbps £ T, Event rate (&0 REB rf) 50-125MHz, ~10ps,
8bit signal, 2kbyte data buffer, EPICS support

Event Event code Eventreceive:
» Fanout [~ Eventrecerver
enerator * T . .
8 Eventrecerver

Optical fiber links

_ _ When an event code is received the receiver can:
The stimulus to send an event can be: -output a pulse, of specified delay and width

-pulse on a hardware input -trigger a software action (process an EPICS record)

-softwarg event (write to a register) Each event receiver can be programmed to respond in a
-an entry in an event playback RAM different way to the same event code.
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Event System Plan from Fall 2008

LLRF |
LLRF

Central Timing Station

Event Generator at Central Timing Station
50 Hz | I 571.2 MHz
Overlaid Four 571.2 MHz Single Fiber
and for

Timing Event .
Signal Lines |::> Event / 50 Hz each Station
| | Event Receivers at Sub-Timing Stations

| Sub-Timing Stations at 15 Locations |

Sub-Systems, rf, Beam Instrumentations, etc

| Sub-Systems, rf, Beam Instrumentations, etc |

e- BT (PF)

ARC Event Receivers

7~ e*BT (KEKB)

e~ BT (KEKB, PFAR)

Linac Kazuro Furukawa, KEK, Jun.2008.



Linac Faster Beam Switch

Linac - PF-Ring Synchronization

& 57 U\L\[GIEA[CIES
+114.24 MHz (ZBEIC KEKB U VY DESEMEDRHISRESNTWS, —H., PF U
VIHRIRODBRMIEZTOIOH. ZDhEOERZE 1.6 MHz (IIRIZITRE=ND,
S TDEEECNSDIRIID rf BIREHDSIvH— 700ps ZH U CRAY =V I %
BRIHD (B/)\300ps) . COOEBEIFERE 10 kHz L EDB AL HD. EARKE
50Hz &EVVEHAZ S ET/INILRED R UIESZE> TL\B,

©

Linac SHB 1 | 50/n Hz |
| 11424 MHz | I Fiip-fiop ‘

PF Revolution

| 1.6 MHz I—-—l Precise-delay |—_| Flip-tlop
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Linac Faster Beam Switch

©
Rf {48!

®IR7E(Z PLC @ DAC/ADC T lopA Z 54 /\
*E\Y) DX OFTHEERFR L TV, .
VME @ DAC/ADC %{#ERd 3AM[T Low-Level S
Software &P F',Ti'é DAC/ADC
Event | VME

Generator = y t (55'\/5'\/'5)

ven XVVOIFrKS

. DAC| |ADC
Recelver EFICS

‘ | Analog
Timing = |Irf

>
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@ Linac Faster Beam Switch
Fast BPM Read-out

*HLLVERE BPM A U
+BPM DAL UIEH 20 DRTFT—I 3V THTHNdH. CNETEALULTEZAER
(£) TE 1 1 DOREULHTERD >2h, —ERERZEREBULIERER (&) T
(& 1 #(C 50 DA EDRIEHTTEEE 2D, KTz, Oscilloscope (DPO7104) D LT
EPICS h'&{E 9 2D THEUIBHI TS (T D,

Etherlnet/IP Etherlnet/IP

‘ VME ‘ Oscilloscope

GPIB| S with Windows
‘Oscilloscope‘ and EPICS

[T\ [T\

BPM x 4~10 BPM x 4~6
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Linac Faster Beam Switch
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2RV
OPF -Ring. SHB [al%

2?@#@% 700ps jlttel‘ TEAFHERFH
ZIEF O (?). 300ps F TG
OEvent Module
< Hardware DFER (E—FED Skt
< FrLULY Software/Firmware DR & EZE(FFRT
< 23 Software/Database DD
& Rf HEE
< ADC, DAC A Software A%
®Pulse Magnet/Steering
<« INHSHER
¢ S)X BPM
< ¥ Oscilloscope ERA$P
< EPICS Software fF®P. 50Hz FHFP

Kazuro

Furukawa, KEK, Jun.2008.
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Linac Faster Beam Switch

© )
%'Jﬁﬂ
@ﬁ@ﬁMmL%kﬁbTE%%¢€ﬁv
2 NS X—=H (C K 2 TIKREILERSSE (CIRIZDIBE

2N X = [CK 2 TIMRIEIDRBZRE D Z iR DIE
SEDINS X—5 (FIE

S E_ITAE UBBICHE—LE— RO

SBEEICSH...
* RNDBRVWERIEBORFAE

¢ PF - KEKB Compatible Optics DfEF &

AT UTCE

R

¢ Z D1tk (Stealth) Beam Diagnosis (B Z (& Phasing)

HORETHNIL. ..
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@ Linac Faster Beam Switch

Beam Operation

®KEKB & PF-Ring OIS ICAS L TWBIRE T
» BIZIE, RORDSED—DEETRVE 5(CZDIRAT KEKB / PF-
Ring CRZ(c) #MELEBATESS

KEKB PF-Ring KEKB PF-Ring KEKB PF-Ring
50 Hz O Hz 50/2 Hz | 50/2Hz 50/5 Hz | 50/5Hz
50-1 Hz 1 Hz 50/4 Hz | 50/4 Hz 50/10 Hz | 50/10 Hz
50-2 Hz 2 Hz 50/6 Hz | 50/6 Hz 50/20 Hz | 50/20 Hz
50-4 Hz 4 Hz 50/8 Hz | 50/8 Hz 50/50 Hz | 50/50 Hz

50-5 Hz 5 Hz 50/10 Hz | 50/10 Hz

% Z5(C KEKB e~ & et D#gDR U ZEER®
< Kicker HsF (3. 9K, FFRBRAFICHEIET D
< F£9 1 WAD Pulse ZBHISBIRTZIHEBHATETTLS
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ter Beam Switch

Switching Speed
SIRERYIOEZ(C 30 D5 2 HELTLS

S EXFERY(IC 50Hz (20ms) F REZ LTS
<+ FJ (X Software THEXIGOIgER. ~10 #

2008 B

<Hardware (Event System) hixEB &3, 1 WEE

TENIE 2008 &

|

S ERIRMIC 20ms ¢
2000 &

5,

S ZFNETNDELPFETHI Page DIEEDEC X TEMTE
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Linac Faster Beam Switch

IR{ED Sub-Timing Station
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Linac Faster Beam Switch

& o f N “I S BHS(EKER)BEA LU TLV\S Event Generator

BESEM D S(FER) AL TLVS
3 Sector Sub-booster
Station @ lirf F DAC/ADC,

IR - & Event Receiver
5 B 5 () E " W ‘
LTLS 1 Sector _

Timing Station @
Event Receiver

>
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R
¢ INXTD CAMAC Z¥ &7z, TD4 ZfEMREF
1IF LT Module #%Z 1/10 [c9 %

® Gun Pulser & Streak Camera (3 1ps F2E®D
BRI ZFEFAET D

¢IRTER M Local PLL BOTRENEHLD &
Timing Drift HAKZE L\, %@HA Jitter (& <10ps
(TD4 (& ~3ps). Drift (X¥+ ps. WA@IC
'grgng %’:é&%lﬁ U/AE PLL 7&?:;2(3352%73\5315‘6

“EVG/EVR-230 (xR UDESHRIFH > TLI\BH,
ﬁDiIZMﬁH Hardware PLL AL\
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¢ IRIR

*»Test Stand T®D 20ms O #aZ & &E#R

J U728 UL\ D 2 2 (SIRER

Beam Z{£RA L7z Event System oitﬁﬁ

ix Beam %{&

“ UD\U. EGRIE T CREGRLH E S D DEBHHE

S FEle. MHSD Grid emission
MNulc< <Ko

& AR

o

3k

Dicd. 5&

<1 Sector XEAH Klystron Z{FHEIRRECT S
(BRrdrc. FKIZ 1 Sector DEERVIOBZ (1T HEW)
<3 Sector Booster Klystron D8 ZEE I S

s D2 DZREALTER T S

CIE(E U
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k. 5% Mode ’G)J‘Oiﬁz

¢SC 61 H Td) 50Hz Beam @ Screen &1l
TR L
1Hz 1 5751 (5 1 Sector)
1Hz 2 &5
25Hz 2 615k

Linac Kazuro Furukawa, KEK, Jun.2008. 18



_@ Linac Faster Beam Switch

uBYID#;|Z

¢SC 61_H T®d 50Hz Beam @ Screen £R8l
25Hz 100deg-120deg 1D #a X
1Hz 100deg-120deg

1Hz 100deg-140deg
25Hz 100deg-140deg
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YDA R

€SC 61 H T® 50Hz Beam @ Screen &3l
50Hz 100deg-140deg-160deg 1D #az
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ter Beam Switch
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mLﬁ%&UHEWD@z

&SC 61 H T® 50Hz Beam @M Screen £

50Hz H0RTFH%
50Hz 100deg-140deg

RYIDEBZ
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