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RERZPFIRE (CSNS — CSNS-I1)

o R FEAGKPERER G FIE
A ALK TF20184E108 FFi

- —HAEEM3A LI (GPPD, MR & SANS)
s8R A& Y

- CSNS-II: TIRIZFHZ 500 kW . FiiEo4 ch 7 | instruments

S
+ BT + BRERTRE \

Major machine parameters

T SN slnow) | CaNs-l

Beam Power on target [kKW] 160 500 ;
Proton energy [GeV] 1.6 1.6 . . o s
Average beam current [UA] 100 3125 Luotal Saence (020) | F.Panetal, Nature 2023
Pulse repetition rate [Hz] 25 25 3 I gL Foo-Cy ol
Linac energy [MeV] 80 300 £ ; g \~M\/\/\/
Macropulse. ave current [mA] 15 50 i E J M;MWM
Macropulse duty factor 1.05 15 R e i : I

Interplanar spacing, d (A) r(A)

W.L. Huang on behalf of CSNS Bl group, 3 —Je A T &S FINE=miTs, dEEAZFE, 2025



BEAM LOSS MONITORS: HOW THEY WORK!

ACCT (AC Current Transformer) | measure the FCT (Fast Current Transformer) ' built for speed! A cylindrical BPM detector with Beam passes through, generating
Xl_' . ICh:" i"g'nt‘ 1 catch the ; four electrodes (A, B, C, D) space electric fields and inducing
A : iespondfate quickest pulsest around the beam voltages on the electrodes
~ A B
L -
2 ‘J\ Particles hit the B e e
7 ¥ S A vacuum chamber wall. photons e hards
| add it | measure i
all up! the constant, Multiple BPMs are pl_aced along
| measure the steady flow! an accelerator beamline

total charge! Even DC!

Electronics
compute the beam's
transverse position|

and the orbit !

=
Beam |oss is detected,

am loss is localize:
and corrected!

SCINTILLATOR BLM
loniozes is: Emits light,
detected by PMT

Different BCTs for different beams: ACCT for pulses, FCT for fast pulses, ICT for total charge, and DCCT for continuous current.

BEAM PROFILE MONITORS: SEEING THE INVISIBLE! Nano Banana - BEAM EMITTANCE: THE DOUBLE-SLIT METHOD!

[ Instead of a “pepper-pot,” \" First, we use SLIT 1 to select The particles drift, and their Then, we SCAN with SLIT 2 to
1. WIRE TARGET PROFILE MONITOR | | 2. LASER WIRE PROFILE MONITOR §f | 3. SCINTILLATION SCREEN PROFILE MONITOR e can use TWO SLITS ] particles at a specific POSITION | | different ANGLES cause them | | measure the ANGULAR SPREAD

Smile! Your impact

creates a GLOW on m; i 1] i i
1 feel a TINGLING where 5 ‘Screen, and 1take 3. to measure emlﬁnnge. in the beam. to spread out over a distance. from that first position.
you hit my wires! That tells When the laser —J It's a more precise,
! sequential scan.

snapshot of your profilel

The detector measures the number
particles at each angle.

SLIT1
{Position Selection)
SCINTILLATION
| SCREEN MONITOR

Then, we SCAN with SLIT 2 to measure the We REPEAT this process for many different Bg combining all the scans, we map the
N | ANGULAR SPREAD from that first position. positions of Slit 1 to cover the whole beam. | | PHASE SPACE and calculate the EMITTANCE!
Z It's a detailed map of the beam's qual

ELECTRON
DETECTOR

As particles hit wires, they create Alaser beam intersects the particle | | Particles strike a screen, causing it to
electrical signals, mapping the beam, slrirp!d 2o emit light, which
m's profile. & detected to measure the profile. to image the beam's cross-section. | ACCURATE BEAM PROFILES!

! The detector measures the
number of particles at each angle.

THE FESCHENKO MONITOR: SEEING THE BEAM'S TIME STRUCTURE!

1. THE SCENE: A high-speed beam travels throuﬁ

h a pipe, butit's
not a perfect vacuum! Tiny gas atoms are still

2, THE COLLISION: Sometimes, a beam particle hits a gas atom,
loating around.

knocking off an electron and creating a charged POSITIVE ION.

1. BEAM-WIRE INTERACTION

When the
the PROTON BEAM

2. RF MODULATION

RF CAVITY nside the RF CAVITY,

L a rapidly changins
Wl:‘?STEN hits the TUNGSTEN W : Elimc'zﬁ\‘c F:é-ﬂpg
LECTR! jves the electrons a
Pmmpm [ g'nuusvmse KICK!

=

= = The primary beam generates a propartional elecfron cloud. The electrons' fransverse position is now linked fo their fime of arrival.
3. THE GUIDING FIELDS: External ELECTRIC and MAGNETIC fields are 4. THE READOUT: ...directing them to a detector. Where the ions
epplied. These fieds crf Jons sidewiays, outof th  land reveals the beam s transverse density profilel 3, COLLIMATION 4. DETECTION & BUNCH SHAPE |

‘Aha! The pattern of
Hhits tells us the beam's MODULATED
shape and position! ELECTRON BEAM
It's a profile map!

A SLIT selects orly

& smal siceofthe
ing bear, actin

mggiikga GATE! ot

The tures the
profile, and VOILA! We can
sﬁ:‘mlwmm gﬂﬁ%s
COLLIMATED
ELECTRON BEAM

LONGITUDINAL
FLUCRESCENT BUNCH SHAPE
SCREEN / EMT

The slit passes electrons only from a specific phase of the RF cycle. By scanning the RF phase or position, we unm the original beams time profile.

W.L. Huang on behalf of CSNS BI group, % /B A L& S FINRHFMITS, JERKRZE, 2025 |
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CSNS-II NESSRNTTiF

CSNS-II &SR EL & RMITTHF R L4708 E, FIEHEIZ2006E

BCT FCT BPM BLM WS LW MWS IPM VS EMIT BSM WCM FC E‘;ii Tune

Front-end 3 8 3 2 2 1 1

DTL 3 3 1 18
SC-LINAC 3 20 63 4 4 2 1

LRBT 2 2 19 25 4 1 1

LDBT 2 2 5 1 1

I-Dump 2 4 1 1

RCS 3 3 35 98 2 2 2 2 2
RTBT 3 30 44 4 1

RDBT 1 3 6 4 1

RABT 2 6 8 0 1 1

Total 8 14 124 274 19 5 7 2 2 3 3 2 3 2 2

W.L. Huang on behalf of CSNS Bl group, 2 ZJ@ A L& 5 FIIERHFHITE, JEHEKE, 2025



CSNS-Il IliERERFNESZERRFTHA R

O ARkl
= Bl FAXBBEEBOEFR(2025-2026)
= BEZ4MERESHHEXORMWAZHLK(2027-)
= RCSIAFR oL DB iR FH(EE E AL EEm RN BEIPM) R AFRE MHIHI (2024 -)
= WEEREEE& LHRNIZE(RABT, 2027-)

CSNS-II Beam Instrumentations LDBT
i1

) - M Z‘w Cm BESEWREL. 3. B 2008 AEHFMITH

MEBT DTL LEDP scL ELL LRBT(I) RCS - N
. = s I_I ” 1] /\l ”

2 BCT 2 BCT 1 BCT i ST 5 o I% =] B 7k E

5 FCT(phase) |3 FCT(phase) | 2 LW 4 W o i i 3 FCT l_

3 BWM 1 BPM 2 BPM 10 eeM| | Lo : 83 BLM

s BPM 15BLM 1 BSM | 2'10 BLM s WS (Halo) | |10 FBLM

o I BBBBBBBB o HEFEEIEIE X (IPMs, LW)
: : * RCSIFR it m A F2E MR H
o HIRIERNKE 2238, R 245E)

W.L. Huang on behalf of CSNS Bl group, 3 —Je A T &S FINE=miTs, dEEAZFE, 2025



EAXIGFARIUEIR

INDVS > SEEIRE TIAERINSFATE
= RBPM18: FE&HEIBPM (E=50 mm)
INDCT = INMWS01-02, INMWS03: 2248 (1361&i8)
= INECOL: HIE=EEFIEESS
INDMWSO01 = R1BPMO1: FBEFZRHIZLBPM (260 mmx180 mm)
= HOCT, INDCT: ZRimitsRas/EEs (10 pA-80 mA)
HOCT (H-—H%~p) INDVS: S5 ER=ImE(Y( Chromox6)
T . ERE—RAERMEETISE Day 1
INECOL Signal of the stripped e-
INMWS02 . |||
INMWS01 - A | L .
LRBPM18 “ i W
&-20 U_m'__— Voltage=+1500 V ‘ . . e-C[QUd?

10 15 20 tlus)
Time [ms]

o
o

W.L. Huang on behalf of CSNS Bl group, 3 —Je A T &S FINE=miTs, dEEAZFE, 2025



RCSIEN X 2 225E 3 X RIGHH]

ORCSHEAXBERBHEIGZ ZEIEN: BSHEATR
= FmFMEZ: H- beam, 80/300 MeV, 30 mA, 575 ps, ,,,~2.0 mm,
BEkE 1Hz
=  F|HGeantd 5ANSYSEE &3 1T 504 R Y B 4
= EABLRSICERREL TEk/FHE
= BRET4E(33 pum) IF{EIRE{X1310 °C

- %ﬁfggﬁﬁ*& SEY<5%*4, @>115 MeV; #HHR 1 S5HEEIZFIZIKI

|
10° 102

ag/p [MP;ILK();g m )Y
Material (CNT\CF w SiC e S I R e SR B
040H e 33umcCF ",,-”_: 30005_ ° %gOLuanl\’Iig%ﬂSus "_,—"_E
Diameter(um) 100 33 33 75 osshl & Tumsic D el b Tmsicae P
Density(g/cm®) 1.08 18 19.35  2.89 S pe BmW | L I { S NE i e N P
Thermal conductivity S030F $egper¥ P S I P E
(W/mK) 350 24 173 340 Gomst g E e 3
Tensile Strength(GPa) 1.79 3 1 5.9 = 30 ~ e ] e20f apsplwegs G
go.20f - - 1 £ msof A i o= 4
Work Temperature (°C)| <2000 | <2000 <2000 =1250 | e SN I
Expected ma:(_ 1855 1310 >3000 1962 0.10;— '“‘n*-‘ﬁ_,_. _____ ._k_‘._; llSO;—.«l"‘_ "“-l-»n-u.-—-l—--_,.._,__. _____ .___7._;
temperature (°C) \_ ) P U B SR T S TR Fa g v powwi ) ¢ pwy g 4§ gaa g wpetd
100 150 200 250 300 100 150 200 250 300
H- Beam Energy [MeV] Beam Energy (MeV)
[1] H. Bigland et al., Advanced Engineering Materials (2020)
[2] https://www.specmaterials.com/
8
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RCSHEA K S L3S E AT E) h
IHEP-SINA;\IO- PKU collaboration ]

O XERHAKE (CNT) : FIAA30IR CNTAHELZAFESHENIR (CVvD) FEFEKI

O k=58 (Fe(C5H5).) 4ATE (107 ° PaEFIETMHELIS70K) , BALMBEEN
O FESEEARKHREEMEMR

Manufacture of CNT wire unifomaty~3% =g \
[—=TRN (0]
" HenERET[1A2800 °C
: =+ 45
- ™~ = 2000 K E[#4:~700 h (CW) & >1000 h (1 Hz, duty~0.5)
"--f:’"ealing Large diameter e B B S— - T — —rr
CNTF 28001 — 2800°C-purity
[ —— 2600°C-purity []
2600 — zdm%-gﬂﬂg
_ [ —— 2000°C-purity 1]
8 2400} — 1800°C-purity
] [
22000 CW
ug’zooo I —
2 [ J
1800
[ 1600 -
1600 . . ‘ .
L 10° 107 107 10° 10° 10°
Time [minutes]
2700 o Unpurified ] Average: 2.01+0.08 N tex” 1800 °C R REL LR L
: = 2400
o Purified o= W 2
G 2400 7 87 F AT 2200 Pulsed
[ = ul 02000
< 2 | L= ¢
2 2100 & i 51800
2 @ qf 5
E 1800 2 g%
[ 8 #1400
o
1500 2 1200
0.3 OIS OIQ ‘[I2 1I5 I %0 0I5 1‘0 1.5 2.0 S S S ——————
B . A £ = 1.8 . - s - - 102 107 100 107 10 10° 10t 108
Current (A) Strain (%) Time [minutes]

W.L. Huang on behalf of CSNS Bl group, 8 ZfE A L& SR FINRB[BVITS, JEEKZFE, 2025



RCSIEN X 2 225E 3 X RIGHH]

O AEsEE TSEYXTEL
- SCﬂt,lOOpm'SCf,?)?)pm 111@3 MeV

= Sent100um:Sw,100um: Ow,33um~8:4:1@80 MeV
O m#AEH LM ESEM T MM ENE T
= SRERZREN

N (BSMPSTONR) Free->EMBIER->MEM
L 44 54

" SIERFR MR (80 MeV/15mA/575 ps/5 Hz/5 min
H-, 0~ 2mm) =>FER MR m R

—r e T
0.12—— 33 um CF
[|—— 100 pm CNT

I e 140m"l"'l"'l"'l
] -=+= 33 um Tungsten wire |7

w2+ 100 pm Tungsten wire
C —o-- 104 um CNT wire

—
b
=}

£0.10F 3 ]
5 r 3MeVH- =0 80 MeV H- fﬁx el .
.0.08F 5

'g B 02115 mm £ 8- £ E 2

0. 06F = ]
- G 60

=0.02f

(%]
=
T

0. 00: ormmmm———

f=1

0
Position [mm]
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RCSIENX S 24

DEU E X AYEHE

O3EL #ZHHEM, SESIRESHMKE (CNT) 4

O EAELE F#24&/NEIBEA1.5 mm; RAERR2 mmigiE
B 0.5 NEEEK S

O5—ERLFHFEMIIKELZL (+100V)

O#EXRE (DAQ) HEL:: LinuxZE S + NI PXlei &
+EPICS 10C (52 FANIZ$I28 B =1 IY)

v IERE—RRIA DI EH- B H
v BEHMREFESRE ORI —LIRITELS mm

——rT T
0 = Vertical 1
L Horizontal

MJ
(%]

M
=

"
- ¥ x
r 0,=3.0mm  }g
¥k

=y
w
T

0,=1.5 mm

-
]
TTTT

Instensity [arb. unit]

(9]
TTTTTT

0: Iy s

P 05|t_?n Emmé 11
W.L. Huang on behalf of CSNS Bl group, £ @ A L& SR FINERTITS, dER=RARFE, 202



e o R

O HBAEFES . FEHRK
> IPM, S ZEHERNBRN ANV ELSRIE. JEELSH
> BARNRBEW = EMBREIE, WEATINEMN TRERRELR", €5
BB IR
O zf75H LSRR IE
> S
> 2 [8) B U
> A EBTHR
O 7 &E#NREER
> RRAR. RNSSESRE, SETRBEKRAN
> Rk, BIRES, BREEHURNAR
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Zm SR F IFEERTIZEREIN A

\

?ﬁ‘}'&ﬁ : K-Means. %.%5&%*)’? ;E/JIL-L/\
B % GRILE4E) BRI KL pccan. GMM RHRH. CH IR Fﬁgﬁ?ﬁ&ﬁ*ﬂ% Gi
%/}ll.l/%?\é&ig?ﬁég?
Rt + Sy 1 PCA. t-SNE. o ey e IPRYRCT 7t T )
- REHOEA SERARN  UMAP (R %%%iﬁiﬁﬁ? n
RASEIHER. TRt
BEHT  ASEERNE WERESEEE  GMM. KDE RE. BATE EUEEL SRR
ZiRF. KREIRS R
IREIZI TS EREL AT
o~ e S S/ Gl #\:fnx% a0 > = i% AL
KA SHRAHE IR 5Bk By Apriori. FP-Growth . BEE. AR (XS SHORALH
. SEE B KB AT
( - RAREFERW, BER )
SRERN RAREERGRA  TREOER mugik OF MWK, ZEX RS
RRBELIRRHERR. A
«HETN%E EEEREER ;ﬁggﬁ% AE. VAE. DAE FERE, BEXNE  AMERE. RERW

J

W.L. Huang on behalf of CSNS BI group, 58

“JRATEH

ESHTINESRIIIR, JERAZE, 2025
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HIF LKL ENESIACSNS-LRIPMBESESE

CSNS IPMs
(Update to 2023.05.01)

IS RFQ DTL scL ELL LR-IPM
50kV  3MeV 80MeV 174MeV 300MeV(350MeV*)
- —

= - ———————————————
RCSIPM [

| [ =)
! L | iari [ iz
| o H
| | a) Ex map on the xy cut plane w/ honey comb b) Ex map on the xy cut plane w/o honey comb
| [ ,
I % I ] - 207 T
| ] | '\\ —— w/ honeycomb - w/ honey comb
: ol RCS LOF Y, ----  wi/o honeycomb a  w/o honey comb
| [— MCP& [ fesees Phospho n “\ 15 ]
| \ N I' 1“ b [ ; 595 1.6GeV 0.5 ;. ] —
| If Il 1 2? RCSIPM 5 E a R N
I N\ o s s10F ]
| N\ I i E | & £

2 ; =
| I j L I ﬁ |
| / L electrodes | d. | 5L . 1
| 4 I — | _1ob E = e =
| [ \ | !
| (1| | 1 L L i ol i 1 i 1 L
| fon I | —10 20 [:|)1m] 20 10 2 es[ 1 $ 10

El a [mm

l l | i ;ions\ l . . . '
| [ ; % ol | ¢) Ex distribution along x d) Comparison of the effect of field distortion on
| : | et e Detector | measurement results w/ and w/o honey comb
' - e |
| I |

O B@%REE I ERRE
O =K
O SHrE
O A{EEHE
O N-SIRDAREEEE L
O thEEFS 14

.;.a.;.i

19!
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BHF T ENSREIAICSNS-LRIPMEIGEE

O ASSEFRFIER (80 MeV, 400 us, 12 mA, 1Hz) EARFRRIIE TEIFHIPMN £ 3K
?EYE%X#H:#ZIK

XS, F{EEM. N-Sﬁﬁiﬁfiﬁ%ﬁu&% REDIPTIAM KB EGRETER

Compare
e e = = RN LA R =
S d §, _‘ Raw J " F|— gaussblur g
[|----' inpainting a) ]
i 0.8H—— DIP 4
“dlii add 1 = [[ medianblur ]
. s F-—— raw ]
W H P ’ [ Filter J =06 ]
I S ]
S kgl kald) = o4k 1
"""""""""""""""""" [ Pixel histogram } S ]
nfil  muli] 00k —d " | ki
1 i N Ll L
[ mask extraction J o —— : 3 >
| 1 2 [mm)]
1kl [ 0O 7T T 1]  frrrrrrrr ey
Mask ] . ] [ [ I 1 ]
--------------------------------- 7.5 :— b) —: 40 ;' c)
5008  wd
/ Va . Fe [ ] ¥ ¥ ] ] a 30k gaussblu
r o] 2WUC ainting
¥ MLDIP £ 25f 4 o= bt
E — ] vt
Al B + Input | 20f & e 7 e
[ medianblu ] r
-25 DIP B C
raw | 10+
i I i N e NS S & ST
20 —10 0 10 20 —20 —10 0 10 20

lllllllllllllllllll

DIP&E%%&E N- sﬁ#ﬁﬁj\mﬂ
\ ,n%ﬁ_ﬁt H_Eﬂc E%—/ﬁ?ﬂqﬁﬂ_gg
& (~35mm) R EERRE,

| BB, By, NSEASHRBEERAH o5 — - 7 e B TS A By
Nges BE G, SSRASEEBIFMN \y | Huang on behalf of CSNS Bl group, E_BA TR S FINERHTS, LA, 2025
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LR-IPMERREE AL IZIT S IERE

5

L I L
100 200 300

I T
400 500

\%%S%WME

ok
GO0

: 1
0

FomEEE ARSI E I T

1
800

10000

8000

4000 —

2000 -

I T T T

*| —— Singlegauss 21.49 [mm]

Singlegauss 4.087 [mm]
—— Doublegauss 4.627 [mm]

1 L
0 20 40 60
T

~N

1.6kV
1.7kV

Eﬁi)[ 5)[ g —ﬁ—'ﬂf,

HERTNEEREHREERMRE

r B E Y At B 1o 5.5 F
[ »« comsoL | ([
3.2 H - VIPM CST field H 50H ®
' n ] -
eI = b 45F
E -.-.' E, AF
L) il 4.0
Esob e, ] E™T
r " - n
r =3 ] 35F
29 s % = :
z i 10t
o oy L L e 25F
0 10 20 30 40
I[mA]

0 75
TIMA]

J

-

~

W.L. Huang on behalf of CSNS Bl group, 5 —fE A T &8 5% FhniE

AN

, dER K=, 2025

i ‘ T T T T & Uriaannns e Ak L A TR
N 1.7 kV @10 ]I:NT::_A\ : ‘ 1 / @10 28l b
wol amk 1 awf 20 g : E
.#‘J . adr ]
007 200 300 500 700 800 ”:m T — [ i 2% m n'n- S "vu‘Ju 0050060000800 ! e — p— [u i 0 m 0 [ : ] !_GISSE t!’ a,n.C?l.cu.la.te.d |V&,‘|Lfe.:
« [ d r [mm 1
A
e_ B/
L MCPES R USRS BN EBERT M (F)5FIB AMCPH D42 (BB T3y ) )
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RCSEHE SRS EERNES

ORCSEHZRT26HBR RS ABEFEHFERMZE (IPMs)
» KEREEHFE EHEMEIPMSs (H+V)
" FRARAEZFENE
O IPMI{EJRIE
* RTFREBERRSESFEELIC~-10'EF-BFX
= BFEET. BFRE~-10eV, EWERY (~100 kV/m) EIINEVER T3 BB BRI E

= BF/EFUHSTIRNBKLE (MCP+HENEH . MCP+HENR, FEEH/EE)
in- IPM
RCS IPM layout in-vacuum IPM detector

Correction P Correction
?

Correction
B-field

|

field

Anode

E-drift . Main

Correction

B-field

MCP

Y 274

32-ch Anodes
e ¥

Correction i Correction
Mein dipole

W.L. Huang on behalf of CSNS Bl group, 3 —Je A T &S FINE=miTs, dEEAZFE, 2025

~9% In-vacu.
7] Detector
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RCSIENRBVE R

OIPMRVNTRIAXBETEFREER (TFIMNEZHAR)
O #58 E <1012 ppb => R¥IEAR B E
IKIENFEHYG  EEN

[T T T T T S fFTrTrryg @ r ¥ & ¥ % %t El S‘ r
ES5F—— T=03pus 1 EF
PR . o [ 1 “e5f
10— E’ L ] 2L
.—/_\—._________ = Lk i = r
—— A >DO - — gO
[ —— B o e S L A T 3 —_
-___/‘A—-\__—__—___\ C
—_— ESF—— 72238 j 4 £
80+ g o [ ] ?5’
[ >0074~ﬂ‘ L L ] §O:
— i S FT T T T T T T T T T T T T T, T T3 —i0
g 60 ‘__——_F\/b‘/\'“,\- E.S_—_u_ T=4.3 “s / —_ E. L
o 1 o [ 1 9o ¢t
E [ 4-'"‘ g L ] E [
ZFo o r 4 &= L
= 3 4-._\ \ >0 P B g P
40} _:\/: - o B s B s B O I =y
A N \ E.[ T=6.2 s e ] 2
I ,———/’f :-3’ E v %’ L
20_E V w.‘ A >DD’ NEVEVIY W -\‘ L S e ] E 0’
R—— fyd T T I T T T T
= / \—< § Esi__ T=8.1 s \ 5 E‘H)j
Ok, : : : n S f 1 2
oo | R r
-40 -20 0 20 40 700 -20 0 20 w0 5o o
Position [mm] Position [mm] Position [mm]

* S. Wang et al., CSNS-II design report; H. Hotchi et al., PRAB 15, 040402 (2012);
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RCSIENRBVE R

OIPMEVINFERARBETEFREER (EFIMNNBEHLR)
O 7R EF <1012 ppb => HR¥BEANR P&
EIENKE (B[, 270 ns, 2.5 x 101%ppb, 19/11/2025)

200

800 =

‘,\A/\/‘//:?%:m

ﬁj_\/_/\m,/

= — —
150 ﬁw_‘,_/\,»
R
e —— ~ 30 N\

Synchrotron
mismatch —
(Q~0.003)

D
=3
o

Time [us]
q 5
D
q
q

;;

Time [us]

= N ~~— == 20 WA/\/\,\‘_

'y
=3
o

50 ; Z=x
10}

200

~

B-mismatch
(Q~0.85) .

0 0
-40 -20 0 20 40 -40 -20 0 20 40 -40 -20 0 20 40
Position [mm] Position [mm] Position [mm]
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TN KRB SRSRAFIER A

O#RR1: KFENFKREE (REFF0)

o BERE: X/NYNEBEFN (0xy <1.5mm) , BEREEBK (EzhiEE >30%) ,
B FLEREIAE (time=0.3~17.9ps)

«  FUMXRZ: “Horizontal injection painting scheme”

Configure IPM Data Path
(EPICS I10C CSV)

Program Start

Load IPM Data
(Time/ID/X/Y/Intensity)

Min-MaxScaler

v

)

. b 210%-20% (MEABERABEES)
D *ﬁﬁZ: B%EE (%%*}Tx%l) [ e S ] [ Interpnlan’on.fnrx/‘( ] [MCPSaturati:g&Intensity } l Scaling [0,1] J [ n_clusters;;(;;ﬂismatch } [ ';1“‘;’:5?;;;’5
. BB XTRAERBEE (-20--10mm) , VRERNEE, BEEHE I

% (15%~25%) , WHEAHFEBREFIANMEAFIHE (time=0~100.0ps)
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n_init=10, iter=300)
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Visualization & Results
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Program End
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