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1) beam position monitor

0y
(2) beam intensity monitor
(3) stripline monitor

(4) photon beam monitoring system

(5) beam steering system

(6) special diagnostic instrument for the

commissioning



g YA k57| Hay

HctE A& of

E 1. 5 eelxy s} )%
Monitor Type Quantity Funcion
4-Button type 96 Beamp Position
pick-up electrode
D, C, Current Transformer 1 Averaged Beam Current
C. T, 1 Fast Beam Current
Stripline Electrode Beam Damping Betatron
Horizontal Tune
Vertical
Photon Monitoring System 1 Beam Profile, Beam Bunch
Shape, Betatron Tune
Screen Monitor 4 Beam Transport, Beam
Injection
Scraper 2 Beam Transport, Beam
Injection
Beam Loss Monitor 20 Beam Loss
VUV/X-ray Monitor each beam line Beam Position(beam line)
(optional)

2. Beam Position Monitor (BPM)

BPM-& storage ring S &1 ¢l& WA beame|
9122 71238H= monitore]c}, PLSel4 BPME F
967l A =)e] storage ringe] beam| closed
orbit &34 g},

Storage Ring W& E3 1 A7} beame] $1%|
= A 581038 AF chamberd] 24 423}
o} A} beame]| 93] f7|= FF chambertye
image charge2 AEH22H FojAch AR
beam#} 7+o] bunchZo] &2 7 el time
constantZ "golA FAsSHH &2%AY dynamic
ranged vheA gl weba, AFAAE 2A s
A4k Yae e Hslw, =3 771
acceptance® FHAoZ a7 ¥ AFE AT
chaber W3 7 $xjo Mdx|3] ¢ ¢Aulcke
beame] ¢ HA&L & FelA 4& 5 A & A
o] buttond HIFojc}/1-4/, 4709 FEE ASLE

BEBEIE 384 59 1989F 5/

image charge® 71%8}7) 98 19 13 o] AT
chamber Heol| A H oz M=}, +3 FH93
247 AE A (Va+Ve)—(Vb+Vd)}/
(Va+Vb+Ve+Vd), {(Va+Vb)-(VetVd)}/(Va+Vb+

vacocum feedthrough

gutton
t lectrode

12l 1, Schematic Diagram of Beam Position Monitor
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12| 2. Schematics of the BPM Processing Electronics
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A Axe 7% AS3 BPM chambere] 7|A A7
o} Az A4 32AAY Fxo &t WumF
E323x ok
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diode switche] ¢ja] ZA=S¢] bunchAFE Al
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A%} 7%% 323 Al oF switch?] &
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23} 7 microprocessore| 2]3)| digitize|e] control
roome]] Bujzich FHH gain errorg} offsete] 7]
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3. Beam Intensity Monitor
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%, AsHE 34 S A0R o|ASE beame] A
HHQ BLE AN AT Bb5Y FoT F
2 beam AF-Z EAHFo2H dojAlr) beam A
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(CTY9 FFAEE 2Asl= d.c, current trans
former (DCCT) >} A2 "},

beam A& transformeri= beam bunch®] 1%
YA o3& transformere] sEupA|el 5153t
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9] g beam impedance & Z¢]7] $1 & metal
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2 E3) 7l AHFEA beamo] oF f7]"
core fluxE AAZc} tum Coll e FUF I

2 ool

32l 3. Schematics of the Beam Current Transformer
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Hatol dfgh Sifo] Ao R Zofxlc) kI &
HAlse Agdog A7 2o} 7|4 iR
o] Egso] A2zFAEAl S/NE AsAFIch
o]71 & WA3l7] $Jal core WS ARG P 4R
& AAsL, AAATE R sfe] FHAEE F
A% gogd S/NE Each =% 73 248
FARE 7h) =g w4l

3.2 fast current transformer (CT)

CT= injectionsh A v}, single bunch 7% 4]
bunche] #&FE& 2317, multi-bunch &7 ]|
+ fill monitor24 A&} AsAef IHEE

AR 8% b 19894 5H

=] =
Zg SAY J157) HAY Mg A&
| ~
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N
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CT Signal
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18 4. Schematics of the CT processing Electronics

18] 49} ok ADCY gatepulses ¢12]9| bucket
o Eolgle beame] WFE 2] A WA «f
Z3}5 (500MHz) & harmonic numberg vy 53|
F kg bucketd$) 2 delayA]7l ¥ pulsed
=t} o] pulsed discriminatorel a4 At
pulseZ-& 712 gate pulse® gd=th, ADCE gate
pulsedol]l Z3se] gl CTAEE HEsA
digital datael] wghgic},

4, Stripline Monitor
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o} & & F3F wnirh 7H¥H ez A =
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Bapr TR A2 sHol AHHL2E beam 18| 7. Schematics of the Betatron Tune Measure-
o] EarAslA el E}EW 7H57) E4A] tuned ment
4 Aok stn, B AENES BHA|A
oF gk, 4R WF4E beams] WAl Azslol e
betatron tune, beam damping rate, beam 41} 324

$A 24 X753, stripling) 54

transfer fuﬂCtiOﬂEg] 7|22l beam?] 54& = impedance = # & A 5 Z A48l cable st
Apsted 229 £,3 93 HE ¥ 928 ASE impedance A§-< 918 500hm = 70ohmdp A
A}t ,}Zi.ai 751 chamberdjo] Ak}, o] gk, o]7L stripline=+¢] £ We} chamber $4]
o Fude] Fmg EAL 97]98 buttond Aol A be wWaAZle gy A} 6/,
AT fAle] striplined5-& Apg-&c},  stripline g Helgk Fobe EAL 7] 8 A5 w,be
monitors buttond monitor®c} Y& e Fu A4do g wslels taperdl AR AAHcH (2
5 EXNS 7T 9le] bunch#3 o] FZd® A4 25)

€t} o] monitore 21 chamberEA ok 1ui-ol beam damping® 7% Ao 7EH AFAZ

- BEAM
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‘APLIFTER

S s

D= 1005 AFLUIFIER

TO=10NS+TREV

712 6 . Block Diagram of the Transverse Feedback system
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5 5%, JAEAE B H AT o3
beam A}Alell negative feedbackA]Z] o 24 <doxl
t}(71%6)/2/. betatron tune& o3 L-H ol rfAls
o 2]8} beamel] coherent oscillationg of=}A]z].e.
24 AF ATl doiA e tumt beamo| 3|
T Mo vehie FAFHTE HERSE
HogejAlcy, o] wf HAEE AITA LofRle
beamAl 3= spectrum analyzer®} network anal-

yzeroll o3 s§A{ (YY),

5. Photon Beam Monitoring System

A2}7} bending magnetE E3}3 wf bRkl 2w
e uhkel| 7R EE whol synchrotron radiation
(SR)o) aojudr} storage ringol| 4] WAlEE SR
& ringe %3 ¢l A=} beamol] B3 AW} T

F=le] Qo w, SR 1 AkH e AAs} A A beam
TO
STREAK
CAMERA
I
M4 <>

PHOTODIODE ARRAYS FOR HOR. AND VER.
8EAM PROFILE

F's ND FILTERS

Duov

Ll -1L2 LENS FOR MAGNIFICATION
Mi WATER-COOLED CUPPER MIRROR 28%x25%
M2 -M4  ALUMINUM COATED MIRRORS

w

Eg WAME J1&7| MR ZeE A& R o
of #F HE7} FAHE FHE] i oE=
AR 7LedlA Azl beamel| WIF HHULS F2%
a7} glch, PLSell& beamzigt *-4-2] beam line
& AXE o Ho|u},

5.1 ZIAl 2 H A oA 2| beam monitor/7,8/

Al ddelg olgate e FHoz W 7
e A% G 92 E beame]| #I HHHRE
Q71 & de] A= gloh, storage ringel 49
AR 352 & 7Ee] VUV, XA fluxel] 9
8] vacuum windowol] Adse do EAE s7s}
7] $1sted Fol| Ag coatinggt 59 mirrorg Yo
HRAIA)Z1F Be windowd %8 dojAlch(1818),

1) beam spot measurement

12l 8. Schematics Diagram of Integrated Optical Moinitoring System

ERB A 8% S 19894 5/

beam spoti= vl lensE A€l w4 ol AA
= A4 TV camera®] FAHHA glrjrjA Lojal
v} ekl half mirror, ND filter2# Z%gic},

P's  PELLICLES AS BEAM SPLITTER

QUATERED PHOTODIODE ARRAY FOR TRANSV.

OSCILLATION

1000 wu TELESCOPE LENS

VACUUM WINDOW

73



2) beam profile monitor

beams| $37AYYe sizer % 2AE A
photodiode arrayZ ¢]4-3 &A%t} beam sized]
HAE WP 2& Azl 1A Laser beam

R SIGNAL
[__o S%TSEST ]—l GENERATOR!
Y RFKO RODS

QUADRATURE

BEAM SYN. RAD. o
2 3 4
VER HZ 3-4
SPECTRUM O POSITION
ANALYZER |~ oe™ o LAMPLIFIER

12} 9. Betatron Tune Measurement System Using
Synchrotron Radiation

SO0 MHz ‘rom RF

o] 48] beame] o]-E8 22 photodiode arrayol 42
g ol Fe A HIA wjgS F3 BA
gt

3) betatron tune measurement

beam 9] 3 up3ke] A5 3 Ao & quadrate
photodiode - o]&a} A3}, -9 AZAZ tuned
228t} 24P beam& rf knock out whAe
2 FHASAIA FIFHTR ringd 22 e
beam®] 134 betatron® 2] AR gy T2s}
< F3(betatron HFgo] Lpbe FIFae
¢} )& photodiode® &l 13 9.4 2
system$ ¥ A|¥hc}, diode°l]/<19] A+ spectrum
analyzero| A FAFr-E Al59 peakx 24 #H=
gt

4) bunch shape measurement

bunch shapes streak camerao)] ¢j& &A g
2% 10, camera$} triggerdl e F+AL FA| g}
triggerA1 = RF 500 MHz& harmonic number®

MASK
L LINE DRIVER

T_DR{VE 500/312] HP 80114

¢ DELAY | PULSE GEN.

AND GATE :

vz A L

R$232C ~——

TRIGIN

TRIGOUT QUTPUT

Y

f 3 '
VIDED | CAMERA CONTROL TRIG [N GATE OPEN GATE CLOSE
PRINTE: anay999 [T TEMPORALDISPERSER[ | GATE OPTION
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\
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/
- I e ~ g LIGHT
B 1T ~*—4§ H
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sur/ SRR
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& 10, Streak Camera System Composed of the Trigger /Gate Circuits and the controller and anal

yzer
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ZE WALR Jh50] HRY HEE AFH O

e S 2nsuict delay 7HsdF MASK pulseste]
ANDZ 3 3) gate open &2 I}, triggerdl o=
openoll Al 20nsAHE o) Fo] WAIEE 3lx, gate
closeAl 3= openolA 300nsell WAHEE ¥}
streak imaget SIT camerad] 535z, 3¢
spot o density ¥ E & temporal analyzerZ4
histogram3dt 71-& CRTA}el| EAJjIc},

5.2 VUV 4042 beam monitor

beam lineol| A 2] £AF FoA beam¥FE FH
i7] fMe VUVEdels #dge] dynamic
range 9} Pl AAF ZAo] 7% E] W F el
photoemissiong o] 48 &y o] &2, =
VUVE XAl ula] o] abze] 27] dfef 5
Aupape] beame] $xE FHF7] A= A3ty
photocurrent®} 324 x5 ZFAste o] o]
£33 9k

1) beam current monitor

232 Fo] Ax" Y copperd chathodeel] 7
A SRg FAhsl olw A=
F24 FHH (Y 1D,

9) wire monitor

SR VUV oo o] 43 beamo| X5 &3t
7] 930 270¢] tungsten wireZ T3 EE THOE
A x)sle] beame| HEo} A3l mi= HFE AHEA

# ol|u 2= photomissione] #}ej 2J3] beam

photoemission< 4

CATHODE ANODE

22| 11, photochathode Type Beam Current Monitor

EEBEE BE 5 19894 SH

Wire : Tungsten100.m

Upper Wire

Lower Wire
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&l 12, Wire Monitor for VUV
9] 94xE FIHHE 12),

5.3 XM 24%4ojlA 2] beam monitor

e

A °§°—‘1°i|*1£ 7HX)% e VUV dol| 4] Qo
e ARE 98 571 vk VUV 4944+ 2
2279 2 R0l AFssAR, XA A
o= Be window o] %] He gas ET: 2Abol A%
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Zo| XS EFHAA ions} H AFS S ¥
Wo g beame flux, $}x|, profileg 78 571 3l
o}, & ¥38L dAs beamo] FE HAAE F
Ag 4 gloh,

N

CURRENT
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CHAMBER N~
L DIFF
AMP .
X-RAY BEAM ij::::>____.
{::::>* FFT
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2! 13, Split Ton Chamber Monitor, The difference
between upper and lower ionization currents is
propotional to beam displacement from the
chamber center,
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1) fluorescent screen

X & 3}3tkol| H]Z beam spotE
= whio 2 digital image processingol
Ho @ beam?] 917, FAx T H¥7}

s 3 TV cameraz

A B3

ol

ol
2)

&
2 5he
HeF
ek,
split ionization chamber

XAl ion chamber®] A=+g Aoz 253
X4lo] chamberZ %33 w sl ion d%
rgda7e] 4% A3 beame] 94F A&
(19 13),

6. Beam Steering System/3/

a5l synchrotron light source® 7] ¢si4
1A T position stability?} &%t} beame] $|
lattice 7329 71A|A, AdxwW3e] 7]l
3 ok oluje}l Hxpre} power supply current®]
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of o3k gy oir)e XMzt digk 757 A
A e WEe o7k dgkgd] o8 deldrh
HoZ beamALE A 7] YA com-
puter A|ojol] 2lgt feedback controie] ¥ g3jr],
o]2]&t beam steering systemS- t}S-3 o] 2749
g2 hpolich,

x| noise+

LOCAL PROCESSOR

Coaise VS Fine VS

STORAGE RING .

812

212! 14, Closed Orbit Distortion Correction System
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1) closed orbit distortion (COD) correction
system

COD correctiong 7}&7] A X AxA
ok A171 7] sl Al el A
7] Al AAE W BPMs
beam line/tol] 4dx]%l photon beam monitorg %
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2) local steering bump feedback system

beam®] $] &
closed orbit&=

beam lineo| 42} beam position stabilitys user
oA <HA¥ beamd FFsr] s Fosco
photon beam®] position stabilitye +&H o0& A
A ringe] RN BelAe] HAAEe oy
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2, ©] monitor2] position accuracy = 4= zm order
olt}l, o] monitorell 4] oA dataw A3 Als
HelE g ¥ local bump§  servo systemo
Bzl z 242 2] beam line portsl] 4% 3742
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7. Special Diagnostic Instrument for
the Commissioning
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