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History of PLS

® Project started Apr. 1 1988
® 2-GeV PLS Commissioning Dec. 24 1994
® User Service Start Sept. 1 1995
® 2.5GeV Ramping Sept. 1 2000
® 2.5-GeV Injection Nov. 1 2002
® TOP-UP operation September 2010

® PLS-11Project (3 GeV)
Commissioning July 2011
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PLS( Pohang Light Source)

Linac Storage Ring
= Beam Energy 2.5GeV = Beam Energy  2.5GeV
= Frequency = Beam Current 190 mA
2,856Mhz
= Lattice TBA
»Energy Spread 0.26%
= Period 12
= Number of Klystrons 12
» Circumference 280.56 m
= No. of Accelerating
columns 44 = Emittance 18.9 nm-rad
= Total Length 160M » Tune 14.28/8.18
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Beam Lines in Service

(2 0 Bending + 7 1D Beamllnes)
mm
EPU (EPU6) 18 mm
3A1 / 3A2 Undulator (U6
/ U10)
4A Wiggler 8mm Fixed
(MPW14)
Beﬁiazam;iet 5A Wiggler 8mm Fixed
beamline (MPW14)
8Al / 8A2 Undulator (U7) 20 mm
11A Revolver 6 mm
(Revolver)
9A VU Not installed
10A Wiggler Installed, not
(MPW10) used
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Operational Statistics: User Service Rate
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PLS 11

Parameter PLS PLS II
Beam Enegy[GeV] 2.5 3.0
Beam Emittance[nm-rad] 18.9 ~5-10
Stored Beam Current[mA] 200 400
Total Number of IDs 10 20
Lattice TBA /12 Celi DBA /12 Cell
Operating Mode Decay /Topup/ Topup
Brightness ~2 x 1018 ~1020
*RF Cavity Conventional SC Cavity
*Bending Magnet Type Separated Combined
Circumference[m] 280.56 281.82
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In Dreaming of PLS |l Control Room
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How do you know which part of this
file should be rewritten?

POOEMACCL 814 SUUUEdEPU1U1AEEU 44, 20211&EPU2U1AEEU 43, Ed]]ﬂdﬂPUSU]AEEU 43 90544 PUdU]AEEU 43 SUUUU PUEU]AEEU

43, 30000 3. 9000 aﬁ 3.7410 3, 90399 3. 90000

P]]U]AEE 43 SUUU L1 ACCU 4.3, SUUUU POTLZACT 1UU 559995 POZUZACT IUU 55999 POSOZAL U 1UU 55999 APA0ZALEL
100 . 559935@P050ZACE IUD 559998? OEUZACCU 100, EEEEEEqpﬂ?UZAE 1l IDD E50998@PORN2ACTL 100, 559 BEH?PDEUEAE 1l 100, 55993553
P10024CCU 100, 5593958 1 102ACCU 100, 55999 P120=ACCU 100, 559935@P0103ACCH 115, 99531 POZSACCU 116 . O55555EPOE0EACCL
115, 5371 2E@P0403ACC0" 115, 547998@P0SO3ACC0" 115, 947995@P0GR0ZACCN 115 94 799@POPIRACCH 1 15, 9854 2s@POA03ACCN 115, 3499978
POSISACCU 115, 94"995@P 1 003ACCH 115, 949997F 11 (EACCU 115, 347396@F 1 203ACCU 115, 947335@P0004ACCLU 14.?UUU12ﬂPUUU5AEEU
505, 049955@P00NEACCH 220, BO0N0EEPO0SDACCU 165 . 000000GPOOSFACCU 11413999 PDIEHSAEE 17, 5955535gP01 CH4ACCH -

18 . 721857gH01 CHEACEL 3. BOT326QPUTCHEACCY 2. 34625 TRPOLCHI ACCU —13, 97035 1@PUZCHZACCL 3. TEEISEPPO-CHIACCU —5 . 43000
POZCHAACCH -5 . 0Y2625@POZCHSACCL -5 . 5PEE9@POZCHEALCU 5. 239620@POICHIACCH —-11. 55740 PDSEHZA CU 5. 04060:gPOSCHIACCU

27.29999 UdEHSAEEU —14 31555
POSCHZACCH 8. 28527 H3ACCU
11. 78572 |QPOSCHZACT IEI 5125435 %

POCHIACCH 0, 222Rd9@PO7CHZACCH 0, 9289? POYCHIACCU -18. 4050930P07CHAACED —12, 5251 468POYCHEACEL —11
POTCHEACCH —13 . 6482Y@POSCHTACCU 13,971 2R3@POSCHZACCY 10, 17422F@POSCHIACCY ~15, 47199Y@P0ACHAACCY -4, 24444
POSCHSACCU -17.934881@POSCHEACCL 23, 36956-GPO9CHTACC 20, 43550VAPOSCHZACCU 12, 69297 48P0SCHIACCU -6, 61312
POSCHAACCU -7, 04751 gPOICHSACCU —16, 4255048POICHEACCU 20, 5255028P 10CH1 ACCU —19 95?39 10CHZACCL ZU IUIUZ

=18, TO5E0GPOSCHAACC -13., 5192%§EPDSEH5AE 1I_-20 . 36E85EAPO3CHEACCL 22 . 1480968P0ACH1 ALCU —24, 70334 3@P04 CHZACCL

F10CHSACCU —22 , 93062LgP 10CHAACCL -13, 82601 P1DEH5AEEU —-13.3901 39@P 1 OCHEACCL -2 P11EH1AEEU
P11CHZACCU -2, 935655@P 1 1CHEACCU -6, Y99:397@P 11 CHAACCU -7, BESEE9EP1 EHS#E Il 4, SIUIS PIIE BACCH 1 942%
19, 50178 7P 1 2CH2ACCH 21 . 31 2386@P 1 2CHIACCU 11, 1301 07@P 1 2CHAACT P'12CHSACCU 2, 25897 PIZEH CLLI

04CHAACCU 5, 59614 PU EHEAEEU -5, TSHUSQEPU CHEACCU 0. 45714 1@POSCHTACCU -0, 11902
G3167EPOSCHAACCU T4 . A37R32QP05CHSACCU -3 . 0SE000GPOSCHEACCU 12 . 2529 3@POGCH] ACCU -
CCL 17, 0126 QEPUEEHJA CU 3. 60391 PUEEHSAE U —2.74913 PDEEHEAE U -2, 3940398

—15 ??EE?dﬁ

POMCY3ACCL -7, 29575 RPOT1CY4ACCL —5 . 963568FP01 CYSACCU —135, 27054 PUIEVE&ED 11.509235gPAZCYTACEL -9, 1761 0SEPOZCY2ACE

0. 0654 19@POZCY3ACCL 17, 41 0000@POZCY4ACCL D.EEEd?ﬁHPDEEVEAEEU 4, FER9AZPPO2CYEACCL Y  DEROSE@PO3CY 1 ACCL 0, 37657
Z IEEZ?EEPUEEVEﬁEDU 3. AZIIPPOSCYEACCU 34 . 16000 PDdEE]gEEEEHH

POSCYEACLU G, 1055TEEPOICYIACCH 5. 57000 PUEEVdAED
4,941 DECEPOACY2ACCH —12, 52321 S@POACYIACCL 22, 933 POACYSALCL 19, 430901 PDdEVEA CuU
POSCY1ACCU 25, 36914 PUED?ZADE —IE 29?33 PUEEVS&E U 13 20234 PUEEVdAED -6, 45495 1gPOSCY 44005
POSCYEACCU 19, 47EEERIPOGCY 14 U 2453582 —B 21760
POGCYSACCU 19.85712 PUED?EADEU 35 558231 PU?EVI#EEU ZU ?54?8 U?EVZAEDU -3, 55907 PU?EVB&EEU 51, 57405
POTCYAACCU —35.959655@P0TCYEACCL 18, SE00MEPOTCYEACCH 16, 90000LAPOSCY 1ACCU 22, 27382 FdPOSCYZACCL -7, 96216
POGCYIACCH —-29, 520=55gPOSCYAACCL 15, UIEEI POGCYSACCU 12, 20000 UEEVEAEEU IE.EUUUU O3CY1ACCL —43. 23916
POSCYZACCU —10. Z50253gP0SCYSACCY 11, 882390@POICY4ACCH 1. 96756 DSEVEA 88?34 NICYESCCU -11.62219

|
[=x]

B

10CY1ACCL

-1, 822669@P10CY2ACCH —1, 37695 PlUEUEﬁEEU 2 1954061 OCY4ACCL —23 ., 7 4? YEACC 15 . 5aad @R | ICVEACT
E?ié%gigé P11CYTACCU 1,157337@P11CY2ACCH 14 . 0E5395@0 1 1CYSACCH ? 2?438 1 EHdAEEU =30, 7/E0E06P T 1CYSACCL 22 1067548

P12CVWEACCU 538, 23313 1@P 1 2CVEACCU —24 , §35553ZSUZACCH -0, 165700 S0 EEU LB35000QSUFACCH -0, 5553008501 1ACCL 2.
EPUTACCU -0, 056152@EFUZACCU 0. 0561 50QEPUT

A file of PLS magnet settings consists
of 800 elements

23, EB?UE;EPIEE?IAE 1 —30. EIEB?égPIZEVZH CU —33. 573661 PIEE ACCU 19.12521 PIZEVd CCU -1Z2,939724

CCU -0, 07PS55EEPUZHACCL 0. 09293680 V1 ACCL 0. (D0000GHREY2ACCD 000000
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(Closed Orbit Correction Unit)

POMANG ACCEERATOR LABORATORY

PAL 2 E271&7I1A34

P

o)
0 m 0
m : m
: @ :
t m i
3E] 0 0
o 3|0 £ ]
cﬁ;m 9] [}
c v 7
O S | D n 1
D <™ mm m 2
(a8 _
<L E
= | v
@) g
—] U 1]
S o !
X
n
i
i
£
-. " |
)
—~ £ d
O C
z B2l
) 0
w O O
- o
O = ¥ @
t O m Ly ekl
c O Ol svissgels
o 2wl
b a *_ls_ooonzcu._cccc
o @) (@) 4 Lwamaaadzﬁﬁmm
©C — O, o3 ettt defuon
- O O -
() ki
> 1
a

COCU




The Phase advance of T used in
(Calculated using MADS in 1998)
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MML : PLS Modeling
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Fig. 13, Predicted @ functions ((a) and (b)) before and ((<)
and (d)) after correction. After correction, the § functions
are seen to be very close to the designed values (see Figure 1),
and the near twelve-fold svmmetry of the ring was restored.

e Koroun Dhvereel Socenr Vol 10 No 1 Ocvobor o0 oo oot rsor | —

- Journal of the Korean Physical Society, Vol. 49, No. 4, October 2006, pp. 15011500

5. H 5un and M. Yoown*
Department of Physics, Pohang University of Science and Technology, Pohang 700-758§

Model Tune
(14.407 / 8.487)

Measured Tune
(14.26 / 8.20)
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Correction of M casureqg With MML

Modsl - Meacured Recponce Matrix

i ,‘“E‘ |‘p. ‘

Fig. 8. Difference between the measured response matrix
and the model response matrix before correction.

Model - Meacurad Recponce Matrix
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Fig. 9. Difference between the measured response matrix
and the model response matrix after correction. Compar-
ing with Figure 8, we can see a significant reduction in the

difference.

Journal of the Korean Physical Society, ¥ol. 49, No. 4, October 2006, pp. 1591 ~.1500

5. H. Samw and M. Yoo

Department of Physics, Pohang University of Science and Technology, Pohang T00-T8{




Typical Startup Procedure
after a long Shutdown

1. Orbit Determination after Summer Maintenance
- Previous corrector settings do not work-

2. Local Correction for Beamlines
- Photon beams to be steered locally

3. Keep Orbit Stability in User Service
- Tunes should be kept around (14.28, 8.18)
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Unusual Consequences
Why is the stored beam is killed by the operatlon of the kicker

magnet? |
iOO m R
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Lifetime of stored one bunch

© hours later

L |

;; uéWsJ.LLuJ_u
;R w o ] 1
VT N

One bunch, but remained stable
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:  Measure  Math A

<
Weasure P1irise(C2) P2 - - P3-- Pa---
alue 1.832078 us
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Test of what conditions make the bunch survive

1. Change the storage ring corrector from —35A to 20A, covering
maximum Kkick angle.

2. Change the timing of two bump kicks by inserting cables, whose time
delays are from 5ns to 30ns, respectively.

3. Test
— From the kick of 2kV the upstream corrector range was narrowed.

— At —8.0A setting the bunch was safe from the kick of 6kV.

4. Result
The injected bunch could be safe always if the kick power would be

remained under 6kV.

5. But with this kick the Linac Beam could not be injected into. A great
shortcoming!
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Table showing the Bump Kick verse SR corrector kick

P12CH6 Corrector Setting

Kicker

2,000

-8.0A(Stored orbit Current)

-35A

20A
alive

slow loss

4,000

alive

alive

quick loss

4,500
5,000
5,500
5,700
**6,000
6,300
6,700
7,000
7,200
7,500
8,000

15,400

alive
alive
alive
alive
alive
alive

slow loss

loss within 1~2 sec

quick loss

alive
alive

very slow loss

quick loss
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generated by an upstream SR correctors
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Kicker Strength verse Bump Height

While chanaging the time delay of two kicks It was possible to save
the stored bump with the reduced powers of 6kV from 15.4kV.

Distance Kicker le(rad Bump Kicker
between Kicker  voltage angle(rad) height(mm) length(mm)
1260 5000 0.003865 4870 600
1260 5500 0.0042515 5.357 600
1260 6000 0.004638 5.844 600
1260 6500 0.0050245 6.331 600
1260 7000 0.005411 6.818 600
1260 7500 0.0057975 7.305 600
1260 8000 0.006184 7.792 600
1260 10000 0.00773 9.740 600
1260 12000 0.009276 11.688 600
1260 15400 0.0119042 15.000 600
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Getting to be accumulated without loss
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Not killed by the next kicks
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The reference orbit was restored to the normal reference orbit

gf:' Epics 10C Monitoring Server — Windows Internet Explorer

(€]

orEiEy WmEEY 220100 SAHAFRDIE) =D =S=(H)
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' ‘E, http:/#141, 223,48, 196/

& [#2] [x] |

Goaogle |

‘-‘lng<’)) Q- @

fh - 8

T:? ahr [@ Epics 10C Monitaring Server

=

I LOGIN

10C Correlation Plot

Beam Current
Weekly & Monthly

1B1 Interferometer
{Beam Size)

ID Gaps

ID BPFM

PBPM

Beam Position
Monitor{BPM)

Corrector MPS Graph

SH MPS CORRECTOR

SR MPS UNIPOLAR

SKEW MPS

SR RF

SH Yacuum

LINAC Modulator

LINAC BCM

BTL BPM

SR Temperature

BPM Rack Temp

SR HLS

Beam Size

Beam Current : 121.673mA 2.5GeV

| Life Time : 25.79 Hours

DELTA RMS X :0.01511 (mm)

Y : 0.01947 (mm)

Tune XY ... X :273.000

Y : 217.000

Date :2010-03-27 09:54:56

mA

B3/EE

B3-2E
16:@0: 08 20:80: 80

G326
12:@@:00

Time

T T
Current

G3/E7
EEEERY-T]

B3/27

Bz 27
@4:00: 08 @E:a0: 88

A snapshot of Web—-based monitoring software on March, 27.
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/n Conclusion

— PLS has Mygsigned such thatdU =M"" -V
where U is the required strength
and V is the desired Orbit.

o Mdesined and Mmeasured work well.

— Matlab—based code MML will be in active
to deV@lOD the Mcalibrateded
and adjust the quadrupole strengths using this M_ i ateded.

This MML with COCU could be
a great help to the operation of the PLS II.

Thank you! And Welcome to PLS !/
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