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%3} wpAlR714:7) (PLS, Pohang Synchrotron
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(Storage Ring)eje} Bej$e= d3iog LAz
o] slct,

IF5 Al2"Y gL, Y 7lEy] FRede
AR S 7HEAFE Zlo| A e of] A= z—]x}ulo]
HhAbg Eab e g AUAE BEH Fe A
olch, o] EFellA= PLS A8 a3 A
28 AAE g9l

gl A oz FFo] AAE dojvs F2
Cavity (7}5-35)0)z, Cavityd zite] Azt
AolFo] HaF (electron bunch)e] &3 of 7}
E5= P oz ddo] dojube Folt,

ofefgh wFs} A|Agl MA glef Fag AL
a25vkel b Add g Cavity 349 AdAeld),
o] oM olEE A T3, tede AA
2 898% Ad JEEAkE Adsla, ohgdl 8
g 3 T (power)-& A4k}l on, PLSe
A AYE ¢ ole TR oy 7] vbE
& epAls] Bghcl,

2. Fo4o

=

&l

AR 235 xR Fas ddds ofg 7}

| sojo} ghof, WA 9 KW A
8 £ & sle CW RF Aslo] glofo}
sk, EAE wAg 7H57] AMAE R EE A
—?—(bunch)«] Zoloff tigh a7Atgo] me s oo} 3}
, AAE H"/\}J;}«] ol A (stability) W A A

2}54 <" (beam lifetime) o] 2] ojo} Jhc},

olg]dt S7AES A wiepral 73-1‘7} we
B2 A% eye] dasA Ao, A% £¥, ¥
& FHLE £ AT HAe] gonz 7&—3— ke
AAAA S e, B ALY Holg /M F
el AAAoR 7 wabkE 4& 5 de 7“&
ol glovt, dukxez Axge] ZHolr} A4
Hq57t RErE) whabge] © <Al %‘2‘°le%
7ol gtk =3 F& FapdMe JMETE
(Cavity) 9 e $EEY 7|7 dot HelskH

, T #5932 S HeFolo}

’4@?& A s FAE 5 ke ol sir,

olgjdt ZES efsled dA U4 Photon
Factory, ¢§=+¢] SRS, %£4e| BESSY, DESY ¥
Ao ANET QE R ALS dlAE 500
MHzE r7l&3alrg Addsigdm, vljze APS ¢
$eo] CERNoAE 350 MHzES 718 Zakpg Al
Haoict,

A PLSS| 74 Age glo] 7157] AMSAER
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¥ 1. Commercial Klystrons of 350 and 500 MHz

Company | Type ‘Frequ- R F eff Beam vOutpu_t Institution
‘ ency Power (%) | (KV x A) | Waveguide
(MHz)

Thomson CSF F 2055 500 300KW 43 46X15,2 Coax

TH 2105 (508) 1MW 65 85%18 WRI1500 under development
Valvo YK 1300 500 600KW 60 60 X DESY, Cornell

YK 1301 500 ROOKW 65 175X DESY

YK 1305 500 350KW 60 418X Daresbury

YK 1302 (508) SHOKW 65 75X

YK 1303 (508) 1, 1MW >65  [85% under development
Varian VK 8239B 500 300KW 45 44 x15 WRI800 'LBL (600 LBS, 103
Toshiba E 3774 500 180KW 62.3 40 <8 WR1500 PF(2 ea) 2,5m

' E 3786 | 508.6 1.2MW 190 20
Thomson CSFN—TTH 2029 352 1, IMW 68 87.5<18.5 FWRZSOO under development

ANL 4,8mx1,85%x1m

Valvo YK 1350 354 1. IMW 68 85X CERN(LEP), ANL

vV 1035K 354 i IMW 68 |85 | CERN(LEP)

A8 ﬁ“éli% 2% A 4a ook, & 164
= o) AhL KlystronEe] AL BolFEs g
=], o47]A Ef"i s KWFel Klystrond 500
MHz el st wbgol A5 dEs & F Stk
EE R 1 FEHY oA ¥ A KWgd
UHF TV 44 KlystronSo| glovh o5& PLS
of AMEE = glEAE U HEECjol & el

& Ao Ay 500 MHzE PLSe| 7145342
ARG, o)2ls d& T e F- bunchOﬂ
—431 Ao oA FAE AE =Hod A ¢
=gl Hog Ay

o

!(‘

o ﬂﬂz.dﬂw A 4&% sF5 B
of A% 4 Sl dolt e 687K 24
Eoolelr) (Al ool BARES F¥al AR
% ik,

AT E AAG el FaE e

/P& A=

fundamental mode?] Q7} Zolo} 3] (10°~10%),

w3t higher-order mode

£ Q7} olol beam

instability 2 a3 5 9loh= 7o), wg(Z=V:

Qafeiazt Folokiithe Aolt,

714 Vo= [ Bde, Po=Cavity 2uagolek

A Aol AA ST B4 AR
2 hdsle] stoew, HIel= 334 computer
codeBo] A8-¥]a ¢lor} higher-order modes 2}

a3 1. Cavity cross section,

longitudinal direction
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a8 2. The Cavity Designs of Single Cell Type

A ol A dEHA] Fakal gl o]HF ol
W A v ela] AAE] ALS W APSel 4=
higher-order mode&-2] E4jo} 3 23, Wipsle|al
ol B Photon Factorye] 7|% AdAe| wZ& giel 3
AL Ay, PLSE d4 o8 =E Al
o qlet.
3dZ2] SRSIAM: u]i‘ 3 EH% AHEElT Q)
Hg ol
o

ok

wf a3 zoML xﬂﬂ&fw
AF 7 ledl, F FHI B e
SRS AAeAE matdels Aete window
(Cavitye] A34714)% 53 RF dze] 44 3

HERBGILE 384 59 19894 5H

FHeg Fz7F etk Ade] glort o] window
7} Az} beamel] U 7137 wfof] #ds o] g}
g 9o} &}, ubde] d¥ PF AAMe =i
Hofel A Alebe] windowE E3#] coupling loopz
RF d#Ho] Hutely mh o] Cavity wio
AL WS B HE Haw ok

g SRS & Xl o] A{ &= higher-order mode 7}
window & F8f whHduE ¢ glene waitk 3
of qua o457 UAFEE o} 9lou} PF &
Al o A} = Cavity A} A of higher-order mode
damper AAFEE A} Sk Aze) g
Yo &t 329 AT} o203 Fojo} PLSe 4
a8 HEuA7} o121 dFole),

Cavity &= 2o 750KVl Higgo] Aelw, )
o] sl Ak gMAAYwol 22 H 70KW7A) 2]
Hejo] Cavity 2HAlol ol ARHch o]% Wzky
71 A, =& 23AF107° Torr) & FA|8k=
A 2 OFHC(Oxygen-Free High-Conductivity)
copper®] 7}7)E (Fargte] gulFo ?‘3“451“
2] E A ezt Jume ofojo ghet) E
of w& FA el FWARE Al dta 9
=

20) 7h e

Aapale] Ae| wel 7p7kg- &w2 3] K8 A]
AR Bl g G oA o]ddlE, A
chamberel| §7]5]+ wake fieldsl] 2}gh °1]L1 ]
AE ASEEH BE Foiob s wak 339
W) 4He flae 9t dudne e 2
AUAE sl Folo dhel,

23838 Hdg S, Ve B SRS
(overvoltage factor) g2 FA)E+=dl,
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r1-> o4
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qie\rrf/ng- ng’] %r’}‘.

o714 Uiz o] ofjuf#] &48 FA8h, o] 7}
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¥ 2 . RF Voltage Requirements (Case 1., see below)

(R=5,7296m, @=0,00176, h=438, emax/Eo—2%)
Energy 2.0GeV 2.25GeV 2.5GeV
No, of 1D’s installed 9 4 2 9 4 2 9 4 2
Magnetic field (T) 1. 164 1. 309 1,454
Critical energy (kev) 3.1 4,4 6.0
1€ (keV) ‘ 12.4 17.6 24,2
Bend Magnet Radiation(keV) : 247 396 604
ID Radiation(keV) 81 36 18 103 46 23 127 56 28
Parasitic Modes(keV) 50 50 50
Total Loss U, (keV) 378 333 315 549 492 469 780 710 682
Overvoltage Factor 3.97 4,32 4,47 3,37 3,62 3.73 2,92 3.09 3.1
I’eal\ RF \oltage (MV) 1,b 1.44 1.41 .85 L78 L7 2,28 2,19 215
No, of Cavities 3 2 2 3 3 3 4 3 3

Required

x Case I is for undulators with a fleld of 0,7T ,

long can be included (SRSA),

o714, E,=beam energy
a =momentum compaction factor
h=harmonic number

= g:)a}j =rf acceptance
PI% £3Y S5 HAL US| $8 3
Hapd T2 £ el % 2

A
F7HAsHE o
o}
AL
of

‘]?—1 o 7&“%“‘& “o”}%% °é'% ﬁ\— A
A 6‘}% 425wl

wdl critical energy €& BFAle] 249l E o A
medianz| & ¢ju]sim, oJulx o 2 critical
energy®} 4w} 77}1]'* Apgo] ThgEitha oA LE
ek HoFm olr,

kg A7iRle oA A4S A4kgledl bend
magnet radiation® F FaAPHEe | oix] £
Ale. oulslz, ID radiation Insertion Device&
of ofg 7l oA S-S

w3

oJu)s}x parasitic mode

TEe=

46

each 5m long,

One wiggler with a field of 2

= 213 chamberd] -§7)5+=

4T and 2m

wake fieldef] €] ul

oz £AE ouighc}, oL =& AF cham-
bers] % s AZ FAEed £ 20 FAE 50
KeV/turng ol& 7l£7| 59 $3218 Y7 dAs=
2312 7}H & Ao,

thiol] Hojf
Ho 7k deke) agAbEe FE% quantum
lifetime-2 (>3,000417h)-& st Hogh At
o|i}, o} quantum lifetime-2-synchrotron radiation
2] quatum natureol] 2|+ Z{olx|uk, AlAZ x| ztg
ol 4% & beam bunch el 1t AAFo] Mz
coulomb Alghel] ofsf FyEupsko g o] JFafo] F
BUBEL SAAA A elod A9 A7) 2
2 ol o] Aztel ojgh &5epe) Wb}
| wolEdd & ole gk Hsnc A
#A "k olHg dabel oJaiA 1Y
| #9184 Hed o]g Touschekiztet g
Touschek lifetimeg- 43 HAst7] $Jair=
26 o7 Au} o}t EE H3bE AojFolo}
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# 3. RF Power Budget with 2 ID's of SRSA Tvpe
MACHINE ENERGY =2, 0GeV
OVER VTG, RF (MV)  RF BUCKET(%)  TAUQSEC)
4,47 1,41 1.98 0, 19E+14
H [{Amp) | PBM(kW) | PID(kW) PC(kW)‘I PARA (kW) | MISC(kW) :T()TAL(kW‘) NO, ' POWER/CAV,
0.10 24,71 1. 80 124,26 3.00 15.58 | 171,35 2 85. 67
{ 0,20 49, 43 3.60 124, 26 10. 00 18.73 206, 01 2 103,01
0. 30 74. 14 5,40 124,26 15. 00 21,88 240, 68 2 120, 34
v | we | i || ww o | oma || e
MACHIN ENERGY =2, 25GeV
OVER VTG, RF (MV)  RF BUCKET(%)  TAUQ(SEC)
3.73 1.7 1,99 0. 69E+10
‘ I(Amp) ;EPBM(KW) PID(KW) | PC(KW) |PARA (KW) | MISC(KW) LT()TAL(KW) NO, ] POWER/CAV
’ 0.10 39,59 2,28 127,60 5,00 17,45 ! 191,92 3 ‘ 63.97
z 0.20 79.17 4,56 127,60 10,00 22,13 243.47 3 | 81,16
0.30 118,76 6. 83 127, 60 15. 00 26,82 295,02 3 3 93, 34
L 0. 40 158, 35 9.1 127, 60 25]00 1 }LSl 546. 57 3 iA 1137')2
MACHINE ENERGY =2, 50GeV
OVER VTG RF (MV)  RF BUCKET(%)  TAUQ(SEC)
3.15 2,15 1,98 0, 17E+08
I(Amp) | PBM(KW) | PID(KW) | PC(KW) |PARA(KW) | MISC(KW) | TOTAL(KW) |NO, | POWER/CAV |
0.10 60, 34 2.81 192, 60 5,00 26. 08 286. 83 3 95. 61 ‘\
0.20 120, 67 5.63 192, 60 10,00 32,89 361. 79 3 120, 60 i
0.30 181,01 8. 44 192, 60 15,00 39,71 436. 76 3 145,59 ‘
0. 40 241,35 11.25 g192_ 60 20,00 46,52 511,72 ‘ 3 170, 57 |
T35 5 v AL 7T Aol A o £ el de A3 Aok 100, 200, 300 2 400
W7k 2,0GeVell 4 2,5GeVE 22t o, Zag mAdd Ao oAz 2.0, 2,25, 2.5GeVd
TEY ATe i VA a7k dHaA 2s BT "L HojFa olrh
o 4 9}, PBM = Ugul/e=Power loss due to bending mag-
net radiation
5 ZQ nFady PID=U.I/e =Power loss due to 1D radiation
PC=V,/Z=0Ohmic losses in the cavities
o3t 7FH A (power)d AHAH HF (X7 Z=total cavity impedance=8M{ x (no. of cav-
o) Aol mAY B ohel, AT AETES ities)
Ao e AoEch ofrjd A E 204 A AR F PARA=Power loss due to parasitic modes

agtel BRAFE olga4 nFs

c}.

Fol FE4 2E3E HY

o Aol TE 3

o AR HEE

HRBEIE 384 55 19894

o}
he

z 83 .Q.

55 27} A
o] AT Wl 3

MISC=miscellaneous power losses due to
reflection, etc.
=10% of (PBM+PID+PC+PARA)

3 39 FH$ell 9dod, H#E HFIE 400mAolw
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RF Power Required (

S N
00 129.0 00 507D ETEARS) SN

Stored Current (mA)

a2 3. RF Power Requirement vs, Stored Current
for 3 different beam energy levels {with 9
ID's of SRSA type, with minimum number
of cavities required)

Hed ardAd2: dapde A7} 2.0GeVe]
A 2,5GeVE W o 175KWell4] 512KW7x] gk
ol tiA] Wb 300/350KW Klystronol| 4
TEi GOOKW%QI Klystron7}=]7} 423+ gy,

A57F 100mAR wrEolxw, dag nFs
171KW°1|A1 287TKWol- o &= gt} 13 32
A4 Aqet €93 w3 HEyHo] Ao Ao
WS Mol ik,

:

rlr _ai

5.1 cavity SI7HEte] DFu MY

ol FFE ol sl H¥E F 9
@A FL3j ol F &
2% A wmdowg 56}] FFE, E oold uf
g} window®} 7}z, 23 m& Wse] 493 o
Ao ® aﬂli *% A e AT wf o
of, & 3w FHide Cavitys: 2 Asfo||wt
Cavity g e} nFatddg 85KWollAf Ho 170
KW7#ele & 4 <olt}. o] o% Photon
Factoryel AA 9] 250KWH T} 30% 7lak e 4=
Aolmg PLSejAe= & FA7b =HA o4& i 2
Halr},
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5.2 Cavity solgte) 40 MY

Cavity 2ol 4 d2 A2RE+ A¥L FFs+e
AH o] AFRE-& 2R ska, w5k o] Cavity]
B 8-S A s o Fa3aE, Cavity b
o] AuAHEL a8 ZIT7} Heh #Hote B¢
(H 4389 Cavity 2212 % 304 2= PCe= 124
KWl & 192KW7b=| & Cavity giee] andde
62KWol| 4] 68KWA = Z o]+ Photon Factory2] A
AgAlel 110KWell&= "4 & w2y 93 SRS
KqAQ 50KWHrHs Abslsla 9)eg o 4 9loh
g=re] AAE waw Cavity 25 Fei4
ARAHHE Foob & Ao},

6. TMY DFmpA|AH] M

249 AsRe oy A wpgem dAY
ek ARl Cavity £7HE Hagom 74
SR ERE S EEPS R B
F AEE ARy 5% gk FA7) gelw
Cavity system®] 7}7o] E& 22}r}3, control
systemo] B3] x]x]wt Klystron % 1 power
supply7t #tobd Aolc}, o] mg aFsiiys
sk piste A,

Aa7iA o] Al olstm Ao Bag o}

359 Aee vdd, ¥ e HEEA

— o “; E b | ca ,L£1_;:3
—  =ae *—hrw—ﬂ =1 T

L_,»

13 4, Approximate Layout for 4 cavities,

33 5. Comparison between Options
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GeVal Aol dig B 7hsAS T gl
a3 el 180, 60, 300, 350 59 wAR= Al
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2719 AAE(100mA) Aol = 2,0GeV e
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g Ao F5 AolES A4Y F sivhke ¥A
o] ¢t} Option 2% Cavity® 3l © 2 w4l
2+e Klystronst 53 #|o]&2 200mA7t2 2 HF
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AS o x|l wie} 200mA = 400mATHR] AHS-E
4 otk

ok

1.2 &
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