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High photon beam performance from storage ring Brilliance vs photon Energy
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= The best performance in the range of 10 - 30 keV

= Capability to generate photon beam up to 100 keV
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Considering well demonstrated technologiesfor the design
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= Off-axis injection with conventional injection schemeCapability to generate Photon Energy [eV]

photon beam up to 100 keV
= General technologies for magnet and vacuum systems

= On schedule user service and full performance

28 straight sections

© 200 MeV, photocathode linac

© 773 m, booster ring
(200 MeV to 4 GeV)

Synergy with PLS-1l and PAL-XFEL

= Supporting full range of synchrotron radiation application © 800m -4 GeV, storage ring
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I. Introduction

Overall View of Accelerator Facility
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Beamlines
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Ring/RF Parameter

Energy [GeV] 4 . . .
Lattice performance index vs. Circumference

Beam current [mA] 400 for world-wide storage rings
Nat. Emittance [pm-rad] 61.57(w/o IDs) / 52.55(w/ IDs)
Emittance coupling [%] 10 10° ClSe geoorae . ggg%bif:::g;i;"gwmm
Energy spread 1.26E-03 Nz_ A 585 ] o Consinctontymaskaingened
Bunch Length(rms) [mm] 3.6(w/o HC) / 14.4(w/ HC) é 104 F - ALR &Dsom o mon * KLS
Lattice Hybrid 7 Bend Achromat x T~ = APS
Ring Circumference [m] 799.297 2 1% : ‘El.efra.zfm” ““““ . S EE
Length of Straight Sections[m]  6.06 § ] TN ey o
Tune (HV) 68.179 / 23.260 £ =
(corrected) Chromaticity (H/V) 58/35 %
Momentum compaction factor ~ 7.80E-05 o 17
Number of buckets 1332 f‘:-‘i S o
Injection scheme 4 kicker bumps, off-axis, 2Hz - 02 05 06 0708081 \{‘ 3

RF frequency [MHZ]
RF Voltage [MV]
Energy loss per turn [KeV]

499.593
3.080(w/o IDs) / 3.5(w/ IDs)
1098(w/o IDs) / 1449(w/ IDs)

Circumference (km)
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Beam Dyna MICS — sr Lattice (Hybrid 7-Bend Achromat, H7BA)
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Features

= The storage ring is a 800 m -4 GeV - 28-cell

ring with natural emittance of 62 pm
= The unit cell is a H7BA with 2-T center bend

= |t exploits longitudinal gradient bends (LGBMs)

and reverse bend (RBs) to suppress emittance

= The storage ring design has been evolved from
a circular ring to a race-track ring to achieve
best compromise between dynamic aperture,
Touschek lifetime and matching between

photon beam and electron beam
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Beam Dyna MICS — SR Dynamic Aperture and Touschek lifetime

Combined-function
magnet

Quadrupole

Center bend

Sextupole

Octupole

Girder

Misalignment (um)

X//2)

30/30/250
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& Error tolerance used for SR commissioning simulations
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pab—y

Results of SR commissioning simulations with 50 random error seeds
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Beam Dynamics — SR Impedance Budget
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Single Component Sum

Components Number k, [V/pC] Zn,[mOhm] k,T [V/pC] Zn,T [mOhm]
Resistive Wall 1 14.78 158.20 14.78 158.2
Main RF cavity 10 1.17 5.98 11.65 59.80
LGBM1U chamber 28  2.34E-02 0.16 0.65 4.37
LGBM2D chamber 28  3.42E-02 0.34 0.96 9.39
BPM 176  2.30E-02 0.17 4.05 30.62
Gate valve 112  3.38E-02 0.30 3.79 33.82
ID taper 26  2.56E-03 0.89 0.07 23.17
Bellows 224  7.09E-03 0.07 1.59 15.19
BPM-Bellows 1 56  2.72E-02 0.23 1.52 12.94
BPM-Bellows 2 56  2.50E-02 0.23 1.40 12.94
Flange 840  3.00E-05 0.02 0.03 15.96
RF taper 6 7.70E-02 1.89 0.46 11.32
LFS 1 1.58E+00 6.30 1.58 6.30
RF transition chamber 5 8.50E-02 0.75 0.43 3.76
Pump tee 56 5.16E-03 0.13 0.29 7.45
TFS (vert-) 1 1.82E-01 0.67 0.18 0.67
TFS (hori-) 1 1.82E-01 0.67 0.18 0.67
Center bend chamber 28  3.52E-03 0.21 0.10 5.88
CHO8 entrance 56 7.90E-04 0.03 0.04 1.68
CHO8 exit 56 1.82E-04 0.01 0.01 0.73

Collimator 4 TBD TBD
Total 44 415
Loss factor Effective
impedance

RW Main RF BPM GateValve

Diagnostics = Bellows m Transitions = Flange

__Transitions
»Diagnosties 1%
NN

o

Others Belloiws
5% @%
GateValve i
0 9
9% %
BPM - Bellows
16%
Main RF

27%

2 Others

RW
34%
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Bea m Dyn am iCS — BOOSte r PALZ pOHANG ACCELERATOR LABORATORY

= Booster shares the same tunnel with the storage ring

Booster Parameters Value
= FODO optics Number of Cells 30 -
= R . . . . Circumference 772.9 [m]
ace-track shape with two dispersion-free straights Design
Parameters Beam Energy 0.2-4 [GeV]
30 : Natural Emittance (4 Gev) 10.9 [nm rad]
__;fx
i — 4, Max. Beam Current 2 mA
“I :\ Tune and Tune (H/V) 17.77 [10.70 -
oL ‘ ﬂ ] { nn \l. ’1‘ | | ‘,‘I il \‘ r‘ | ‘,| (| ‘ \‘ ﬁ‘ iy ’ Chromaticiy Natural Chromaticity (H/V) -22.3/-15.1 -
Ml | “\‘ ||\\ ||‘ i | | |\‘\ - | | ‘\ |I \H [ | \ Il ‘—05
|‘|‘||\|H\ IH\\‘ IIH‘ “HH [T |\||\\' “”ul‘ ‘|\“||\I \l\‘|\|‘|u|
A M L l'm“w"_‘.”.‘ "w;w;‘h l'w IO OR | <
"ﬂ‘ A A ) e 7
o (1l “‘ II\\ H || ‘\“\"'I‘H' II\‘““|||‘I‘H|‘“"‘I“I‘I‘:"Illl“ g 15},
| [l \ ‘\ Il \‘ | Il l‘ ‘ I ‘ I |‘ 1 | I \‘ (1 \ |‘ I I ‘I I‘ |\ “ Nl LI I |‘ | 1l (| I || If || I | I I 1f I ’ 2 i 1
| | | | | || AR | | Ll 01 | I 1 AR || || (W | | 10 ‘\EI:;’ tn sl
of (‘ T gl
\ ; l ;”\ il J;.‘ﬂl WA :1:'\ AR .‘I"ﬂ :g.‘ﬂl (W “".:.‘ AL ol e o
‘. I |V VIV R AV O O R O E. '""’“'WW"“"““
TR A A O R i \ ;
V | .101:”;131' .":\‘ -
% 50 100 150 200 250 300 350 o 8L
s[m] 20— Ll 1 | L

dp/p

| Half-cell optics

| Frequency map analysis (w/o physical aperture)
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Beam Dynamics — Booster Error Study ALI2 RO AOCEERATOR IBORATR
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51 5} 5
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47 > 5 0 g c S
o W P e] N * 10.705
2 ! = a ab 53 3 . 1
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Beam Dynamics — Injection to Storage Ring

Booster extraction

Booster Extraction

°F Kicker

ol
001 h

Extraction baap,

= Extraction point (unit : mm)

008 Chamber inner radius 12
Chamber thickness 1
Septum thickness 3
Extracted beam 30 0.3
Tolerance 31

Total 19.4

k‘\ i A /
— ) S~ ,’/
8R Bend - BTS Bend—— BTS Bend -
- — — — o — . — - s .
Ext.Kicker Ext. Septa Quad

Accelerator Design Overview

*  AtKicker
x" =0 mrad -> 3 mrad

* 2 m Drift
®x=0mm ->6mm
x'=3 mrad

+ At Bending Magnet
(k=-0.149)

x =6 mm -> 10.449 mm
x'=3 mrad -> 4.461 mrad

* Before Septa
x=19.372 mm
x'= 4.461 mrad
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Baseline design: SR 4-kicker bump, off-axis injection

Alternative design: Non-linear kickers

X (mm)

K1 =K4 =-3.1 mrad

O —
K2 = K3 = 2.4 mrad
Bump height = - 7 mm
Injection point = -12 mm
Thick septum : 2.25 m, 5 deg
Thin septum : 0.9 m, 10 mrad
i Thin septum wall : -9 ~ -10 mm ]
-10 |
——Stored beam |
Injected beam
i |
0 2 4 6 10 12
s (m)
10
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& LINAC parameters

Parameters Multi-bunch Single-bunch
175 MW Modulator & 1 p 5 Energy 200 MeV 200 MeV
70 MW Klystron A || € O
Frequency 2997.56 + 0.1 MHz 2997.56 + 0.1 MHz
Emittance (at 200 MeV) <10 nm <10 nm
Relative energy spread (rms) <0.3% <0.3%
Pulse to pulse energy jitter (rms) <0.2% <0.2%
Bunch charge (charge stability) 1to 3nC (5%) 0.01to 1nC (2%)
Pulse duration = 2T (o 6-8 ps FWHM
bunches)
Repetition rate 2 Hz 2 Hz
@ Electron gun parameters
Parameters ‘ Multi-bunch ‘ Single-bunch
Beam energy 4 MeV 4 MeV
Charge 1~3nC 0.01~1nC
Pre-Injector, including photo-cathode _ Pulse length 128 ns (64 pulses) <20 ps
electron gun (Alternative design: thermionic Prototype of 3GHz Acceleration tube
DC electron gun) Repetition rate 2 Hz 2 Hz

Accelerator Design Overview M
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Magnet System - Storage Ring PAL2 FOHAG ACRSFATOR LIBORATOR

L J Magnet Required Number Remark
Half-cell Layout of Korea-4GSR Storage Ring Qi1 X52
DaAnd Center BM (2T) 28 1*28
LGBM1 x56 (x2)
- Long. BM 112 4*28
Q31 X56
Photon beam from ID FC
| 56 ":;1631 x56 Reverse Bend 168 2*3*28 (should have B, B’)
r 32 -
Photon beam from Center Bend Q3 X56 g 16 ,
= Qs x Quad Bend 56 2*28 (should have B, B’)
LGBM2 x56 (x2) S31X56
$32X56 Quadrupoles 344 6*2*28+8(QH)
0 x56
D 56 ”
R 6*28 (should have B”, H/V Corr,
Sextupoles 168
DQs; x56 A Skew Quad)
Qs2 X56 60-dipole, 66-quadrupole, 60-sextupole, 30-skew quadrupole, and
240-corrector magnets are needed for the booster synchrotron. i
Fast Corr. 112 4*28 (H/V combined corrector)
Additional 41+ magnets are required for LTB (LINAC to Booster), and BTS
FC x56 (x2) (Booster to SR) and injection/extraction. Octupo|e 56 2*28
1470+ magnets are needed in total. SUM 1044 Total number of SR magnets

Dipole-Quadrupole Quadrupole Sextupole Octupole H/V/S Corrector
(DQxx, 56ea) (Qxx, 344€ea) (Sxx, 168ea) (Oxx, 56ea) (Cxx, 112ea)

Accelerator Design Overview 12
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Mag net SyStem = SR LGBM (Permanent Magnet version) AL pOHANG ACCELERATOR LABORATORY

FeNi for DT

= LGBM has longitudinal field profile ranging from 0.15 T - 0.75 T to minimize beam emittances.. )
compensation

= Old design used electric excitation following APS-U for concerns on the long term radiation

damage. Sm2Col7
= But ESRF-EBS operating experience shows no radiation damage after 2 year operation. Magnet
= 2023 MAC (Machine Advisory Committee) recommended to consider PM version also. Fasifor fiald
= PM Version can save energy costs, Assuming, 1 kwh=200 Won, the design change can save tuning

300 MW/year, 6,000 MWon for 20 year operation. (about 420kUSD/20 years)
= Also costs for MPS can be saved.

@ Technical Challenges

= No tunability like EM excitation, The final field profile should be met during

measurement/tuning stage.
= Sm2Co017 PM has a temperature dependence $\Delta B/B /\Delta T = -3.3E-4/K$.
= There is cross talk between the modules.

@ Engineering Solution

= Tunability using FeSi (Silicon Steel) shunts. (always in decreasing direction).
= Weakening of Temperature dependence using FeNi (Ni steel) plate.
= Magnetic design taking into account the Cross-talk between the modules.

Current status: Sm2Co17 block delivered,
prototyping in progress.

13
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Magnet System — Booster Ring PAL2 HANG ALEETTOR LIGORATOR

Magnet Required Number Remark
Combined Dipole 60 56 (6.07deg)+4(5.02deq)
Quadrupole 76 Normal 66, Skew 10

Sextupoles 60
Corr. 240 H120, V120
Sum 436+ Total number of magnets

(BD, 60ea) (BQ, 66ea) (BQs, 10ea) (BS, 60ea) (BCH, 120ea) (BCV, 120ea)

Accelerator Design Overview 14
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(main-ring injection

(el N 1 anrmn |
/ 1 — 1

BTSTKS  BTSDCS

(booster-ring injection)
— o g = = g  —

( booster-ring extraction )
R = BTSDCS BTSTKS
LITKS \ I

=
4GSR 20241029 o —
Septums & Kickers LITKS BTSTKS BTSTNS BTSDCS B Y 0 b
Type pulsed pulsed pulsed  DC 100 A ///: b\}‘\\ . i I
Number of Used 1 2 1 2 4 \ ] | |
Bending angle [deg] 20.0 3.0 3.5 50 - /l/ ‘\ /’; ;,
[rad] 0.025 \ B e
S mag length [mm] 500 1250 500 1000, o, {: J} ¥ [
V gap [mm] 15 15 13 22 E [ /7 ool )
H width [mm] 30 26 16 26 oo \\ / J F‘
rho0 [m] 14 239 200 164 N\, y a0 /
Peak BO [T] 047 056 067 082 N Y / ,-’
Peak Current [kA] 56 6.7 7.0 100 N = / f
Inductance [uH] 123 267 076 146 o 1/ /
Half-sine Pulse Width [us] | 100.00 100.00 16.70 - —100 30 0 50 100 120 130
Hor. Displacement [mm] 90.1 327 6.3 306 (meter] (meter]

Accelerator Design Overview 15
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Maghet System — conventional Ferrite Kicker Magnets & Power System

K.BI KOREA BASIC
- SCIENCE INSTITUTE

PAL,
‘/2 POHANG ACCELERATOR LABORATORY

Table 1 : Major Parameters of SR Kicker1, 4

0.12+5
0.10 Parameters Values
0.08 .
a Max kick angle@4GeV 3.179 mrad
= 0.06- Field integral 424 x 1072 Tm
0,04 Vertical Gap 30.0 mm
Horizontal Clearance 64.0 mm
0.021 Core Length 368.0 mm
0.00-4 Effective Lengthy 412.0 mm
0.00 Conductor Current 2.5kA
c “|“ Central field @ Imax 0.1030T
. { b o Inductance before transformer 0.55 pH
urrent Rast aa »/T Coaal Cable Kicker L1
e T <4 T o L e T
ceps M——AW—t D b a . t
i L | o ds2 _/_ Ir/ B 1N T - — . )
_ ? < -Q_m, f— Table 2 : Major Parameters of SR Kicker Power Supply
Reversal Kicker L2
pete . . €m2 - | Parameters Values
AA T Il 4 It + Pulse Current (Max) TkA
Dump Dump
. Resistor Resistor Tm;::.,;%:) m&;:;r:;z R 1 < “Ru Mickert3 Pulse-width <50 us
Dump) > Dumy S W“M:: DC voltage at thyratron anode 14 kV
sw swW S e T Flat-top width 200 ns
Gi”“ | N [feiteg R uistutng I S ——— o Repetition Rate 2 Hz
! {—— J— en cn Energy per Pulse 701
poump o A | e - Magnet Inductance 0.54 yH
' : + Power Supply System Inductance
. T _ . . - . . oo S (coaxial cable, variable inductance, < 2.3 uH
| Sinale Polt GNO line inductance, and others)
T#y_ratmn th;gg; Tl;y:ratron 1:13:33':; Pulse Current Difference + 0.2 %
T s - PS #2 Maximum Operable Beam Energy 4 GeV

Accelerator Design Overview
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RF System — Storage Ring
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Parameters

Energy [GeV]
Current [mA]
Circumference [m]
Revolution time [sec]

Harmonic number

Electron energy loss/turn (keV)

with IDs

Beam loss power by
synchrotron radiation [kW]

RF frequency [MHZz]
Accelerating Voltage [MV]
Number of RF cavities

Accelerator Design Overview

Values

4.0
400
799.297
2.67E-6
1332

1877.65

751.06

499.593
3.5
10

= Cell*SA

ety

Unit

GeV
mA

m

sec

keV

kW

MHz
MV
ea

Higﬁ' bre'znt'éwééct,ignn-,,,,,w17:—7

Characteristics of SR RF System

= Cavity : HOM-damped normal conducting cavity

= HPRF : 150 kW solid state amplifier per unit

* LLRF : digital type

= RF Transmission : WR1800 Waveguide

* Independent 10 RF circuit, occupying 2.5 straights

100 T T T T T T T 1000

AD

o
T

A B[ o Marhauser|
o HZB
a a A& ALSU

Longitudinal HOM impedance and
impedance threshold [kQ]
s
T
P
o
!
%
3
>
L L
Transverse HOM impedance and
impedance threshold [k(/m]
g
]

A A o Marhauser
2 o HZB
& & ALSU

0.1

| i L L
500 1000 1500 2000 2500 3000 3500 500
Frequency [MHz]

s L L L L "
1000 1500 2000 2500 3000 3500
Frequency [MHz]

Longitudinal HOM impedance Transverse HOM impedance

& The auxiliary system such as TFS/LFS and/or harmonic cavity to suppress
coupled-bunch instability (CBI) is necessary for storing >300 mA.

17
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RF System — Booster Ring
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asters ol e Characteristics of booster RF system
Beam energy 0.2-4.0 GeV . . . .
= Cavity : 5-cell PETRA normal conducting cavity
Beam Current with single / multi .
bunch 1/3 mA = HPRF : 80 kW SSPA per unit
Circumference 772.9 m = LLRF : digital type
Harmonic number 1288 - = RF Transmission : WR1800 Waveguide
Revolution frequency 387.9 kHz * Independent 3 RF circuits, occupying 2 straights
Synchrotron Frequency 4.24 KHz
repetition rate 2 Hz o i
Accelerating Voltage @ 0.2 GeV 0.3 MV % T m=flo [> e
| LOW LEVEL RF Field Control Unit 3 A}@Wfl
Accelerating Voltage @ 4.0 GeV 3.0 MV RF Sind T BT, E—t W
RF Frequency 499.594 MHz .u T,ETTFTIT%CL T : —
Energy loss per turn @ 4.0 GeV 1.671 MeV _— g Slol _ \ _
w—— ¥ LOWLEVE;LE;:;:IS 2C;unm:ll Unit L I A)EV\:
(Booster RF) R s ] Coupled RF Signal Distibuter
Inpu = pl ign:

Accelerator Design Overview

vy
Boostar RF Interlack Uit
(Eddamal)

‘ll i Tl“H il

et “&;pnnal signals

gnals

RF & 10MHz Reference
LOW; LEVEL RF Field Control Unit
(LLRFFCU3)
RF bt

High Power RF Amplifier

Dot [> &=

ol oWy

L

Coupled RF Signal Distributer

o T T‘TT tt Lt
askinterf Bc%ip! cal signals

gls

A

v
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Beam Diagnostics - Summary

Types, Numbers & Locations (2024-Nov-13)
CODE Type Meas. Target Numbers / Section
LINAC LTB BR BTS SR
1 BPM Beam Position 10 8 120 6 288
2 BPRM (YAG/OTR) 2D Profile, Emittance 7 6 3
3 X-ray Diagnostic Hutch* Beam Size, Emittance, Energy Spread 1
4 Visible light Diagnostic Hutch Beam Size, Emittance, Bunch Length & Purity 1 2
5 Slow BLM Beam Loss (Slow) 1 1 4 1 14
6 Fast BLM Beam Loss (Fast) 5 30
7 ICT Pulse Beam Current 2 1 2
8 DCCT DC Beam Current 1 2
9 PBPM Photon Beam Position 20
10 Tune Monitor Tune 1 1
11 TFS/LFS Multi-bunch Feedback 3
Numbers in total 20 16 132 12 361

¥ X-ray diagnostic hutch: location & budget assigned, installation pending.

Accelerator Design Overview
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Beam Diagnostics - SR

Storage Ring DIAG Update st

Beam Position
BPM body design has been modified and finalized. "

Prototypes of BPM pick-ups were tested in the PLS-II storage ring. Current
The second prototype of BPM electronics will be tested next year. Beam Size & Emittance
Specifications for SOFB & FOFB have been determined.

(Tum for TbT & ~300 Hz suppression bandwidth)

Fill pattern & bunch length

The #1 cell Beam Diagnostic Hutch was removed. Beamtoss
A commercial BbB FB processor for 4GSR was tested in PLS-II. TFS/LFS
A gas chamber type PBPM was developed and will be tested in PLS-II. Tune
The Slow BLM design was modified to achieve greater sensitivity. E
nergy
o
<

U Diag. Hutch x 4 (VL x3, X-ray x1)

~
" BPM x10/cell x28 cell

'f{}'> BLM(Scint.Fiber) x 4/cell x 28 cell

<3> BLM(PMT) x 4/cell x 28 cell + 8 (inj, ext)

Accelerator Design Overview
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SR BPM
DCCT for BR

Diag. Hutch with Interferometer

Diag. Hutch with streak camera &
Online Bunch Length monitor

Fast & Slow BLM
BbB FB system
BPM+S/A and BbB FB processor

BM MPS current or Spin polarization

A M
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Beam Diagnostics — TFS/LFS for BbB FB system
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TFS/LFS strip-line kicker and cavity kicker EM design was done
TFS electronics by Dimtel was tested at PLS-Il in Sep. 2024
BbB feedback system can be measure storage ring Tune in H/V
For high current operation mode as 400mA, BbB FB is essential
Bunch cleaning can be make good purity of multi-bunch train.
Most of system will be used commercial product.

Accelerator Design Overview
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Horizontal and Vertical Grow/damp Measurement

WTIATEGE Tata < o Mace 1S5

a) Osc. Envelopes in Time Domain b) Evolution of Modes

Maan Mode Ampitudes

Mode No

p
TFS/LFS kickers
p— : 1 HKicker =1 VKicker }’*I Cavity
' L L L nad
1'717"!‘;! Te ']“ J
f o2 | 1l
Front/End i —] iGo12 J
i FBE-500LT H -
H JH
Commercial product of TFS/LFS  [&_ _
- - — [ 10-1GHT: TEST: SN P ||
EEE Mew : i FIMES chanwet (ered )
/\. .i ‘-' _I : . . .ﬂ' : ’ . : : |
~,‘/—/“\/. \/"\“‘ RL I |:-::—u o sm 4 0 3 :-(:) 8 » »
3 < o s oA sectomn
Fast Tune Tracking - ;::} = *"L'J‘“'J"]"
. . T R
hn]rj | T R P ——r— o g
] | —————— L U« D0 o] v e
éw | [ . = e N [ i T T
Pl | Parasitic Tune Measurement
F
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Vacuum System — Summary

o Linac vacuum
* Electron beam energy 0 = 200 MeV
* Four S-band accelerating columns with two modulator-klystron stations
* Photo-cathode E-gun (~101! mbar), AC and wave guide (~10% mbar)

g Booster vacuum
* Electron beam energy 200 MeV = 4 GeV
* Circumference ~770 m with 30 cells
* Beam duct OD ®#24~32 mm, thickness 0.7 mm (low eddy current)
* Chamber materials: $5316L (0.7 mm-thick) = Max. stress < 2.5 MPa

N

* Vacuum requirement ~10® mbar

e Beam transfer system vacuum

s

o [
* Transfer line length ~ 40 m ws= O
. g .. . H.{ “ﬂﬂHj'l_H‘gH-l— H;-'_"-i
* Special chambers for the injection system {_m_,ft._,-w

(Ceramic kicker chamber, In-vacuum septum chamber, ...)

@ Storage ring vacuum
* Electron beam energy 4 GeV & beam current 400 mA

* Circumference ~800 m with 28 cells
* Beam duct Inner diameter @18(V) x 24(H) mm
* Vacuum requirement during operation ~10° mbar

KOREA BASIC
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Mg At

Photo cathode GUN
(Vacuumn thermal cxidation treatment)

H ﬂ HH:;]:!'— 'I{El

a4 S

Crens m .

EH M R O e
Pl e L0

! ~H3rn HHH

10*

Aug. pressure
—1.06% 107 mbar
——6.71x 10* mbar
2,98 % 10* mbar 3 o . )
0 25 30 X Pressure distribution w.rt. pump distance

pressure(mbar)
-
=]

b
=]
]

{Avg. distance of P
—_—12Em
—— 9Em

g4m |

o 5 10
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z (m)
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Characteristics of SR Vacuum System

= QOctagon shape (24 mm,H) x (18 mm,V), except for center bend

10 mm vertical aperture at center bends

8 RF-bellows each sector for installation and stress reduction

Gate valve at the both ends of each arc sector

7 sputter ion pumps for noble gas pumping.

> 0.6 mm clearance between the vacuum chamber and the magnets prototype

RF shielded bellows, BPM module

mask
R = L J
M‘Lﬁ@&ﬁ sl ﬁﬁhHM@iﬂﬂiﬂm "l
- i E i _!:ii_—':"“i L = L %k i Y
i IS v B ' T ’ — 5!_,._, .chamber Cooling water -,
T ) x18 V /§ )
CH10(LGBM2D) CHO4(LGBM2U) CHO2(LGBM1U)
CH12(LGBM1D) absorber CHo8 CHO6 (S33U, Q32V) absorber —— SR’ 1
(QD52,51D) | (DQ51,52U) &
& . & e & ¥ p— »
\*'\\_\ I - P \ b e = - ‘\{\ = \ j
: S N )
o @ ~ = Pill-NEG =
CH13(Q11D) CH11(DQ32,31D) CHO09(Q51D) CHO7(CENT) CHO5(Q51U) CH03(QD31,32U) CHO1(Q11U)
mask - absorber BPM mask (2) absorber absorber BPM, RF bellows &; e
¥ :: : i ;’/.: - & fj - “n"fw::;
: £ » & 0 & e b

o v F@ﬁ P N g
2w | 3
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