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S0keV 3 MeV Parameters Values

H-IS RFQ S0MeV .
- Circumference 227.92 m
Repetition Rate 25 Hz

LERY Pw“' .h'“.% Average current 62.5 LA
s %« Inj. Energy 80 MeV
N RS *  Ext. Energy 1.6 GeV
: L0GeVOLSMABIE = Beam Power 100 kW
P % & RF Freq. (MHz) 1.022~2.444
Meuiron instroments J_...-" "5'!,' L ‘ﬂ?" .
2 Pp=100 KW A, w ¥ Harmonic 2
y’ ol Quad 43
0 Target station z
i Dipole 24
| & Corrector 16/16
BPM 32/32

Tunes(H/V)  4.86/4.78
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» Magnet Measurements

B Wave Form Compensation for Magnets

B Fringe Field Interference of Neighbor Magnets
» Beam Dynamics Study

B Fringe Field Effects of Quadrupoles

B Magnetic Field and RF Frequency Tracking
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Because of the magnetic saturation and eddy current effects, the magnetic field
ramping function of dipoles and quadrupoles is not sine pattern at CSNS/RCS.

160B 272Q 253Q 222Q 206Q
25Hz-Amp 1 1 1 1 1
50Hz-Amp 3.73E-3 4.26E-3 7.89E-03 6.34E-03  1.98E-02
75SHz-Amp 1.20E-3 097E-3 2.18E-03 2.14E-03  7.56E-03
100Hz-Amp 3.83E-4 1.92E-4 5.44E-04 4.20E-04 2.57E-03
125Hz-Amp 1.52E-4 1.15E-4 2.64E-04 1.77E-04 8.29E-04

Higher order time harmonics of magnetic field are not the
same for different magnets.
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Because of the magnetic saturation and eddy current effects, the magnetic field
ramping function of dipoles and quadrupoles is not sine pattern at CSNS/RCS.

160B 272Q 253Q 222Q 206Q
25Hz-Amp 1 1 1 1 1
50Hz-Amp 3.73E-3 4.26E-3 7.89E-03 6.34E-03  1.98E-02
75SHz-Amp 1.20E-3 097E-3 2.18E-03 2.14E-03  7.56E-03
100Hz-Amp 3.83E-4 1.92E-4 5.44E-04 4.20E-04 2.57E-03
125Hz-Amp 1.52E-4 1.15E-4 2.64E-04 1.77E-04 8.29E-04

Higher order time harmonics of magnetic field are not the
same for different magnets.
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Magnetic field tracking errors between
the dipole and four types of quadrupoles
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Flow process diagram for the harmonic compensation A

magnetic field
measurement system

B=B(i) fit of the transfer functmnh [=Fpyae(B) f : =
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=

HHEP TR

China Spallation Neutron Source

{ SNS

~ CHINESE AGADEMY OF SGIENCES

Test on 253Q of CSNS/RCS
253Q 160B
Ipe — Amp.(A) 745.1 1223.0
I35 1, — Amp.(A)/Phase(®) 538.5/0 877/0 %1073
Iy, — Amp.(A)/Phase(®) 7.02/50.2 6.16/40.0 6 T
I35, — Amp.(A)/Phase(®) 2.94/36.7 3.26/27.5 —No Compensation
T100 1, — Amp.(A)/Phase(®) 1.14/26.7 1.46/21.8 ‘é‘ 4l — Compensation
I55 11, — Amp.(A)/Phase(°) 0.50/26.3 0.73/11.4 5
GL(BL)p- — Amp. 100% 100% 50
GL(BL)s y, — Amp./Phase(°) 0.715243/0 0.712699/0 g 2|
GL(BL)s 3, — Amp./Phase(°) 5.77E-3/104.7 2.66E—3/80.6 4
GL(BL);5 i, — Amp./Phase(°) 1.57E-3/117.4 8.55E—4/76.8 €
GL(BL) 4, — Amp./Phase(®) 4.06E-4/122.8 2.73E-4/74.5 -
GL(BL)ys 11, — Amp./Phase(°) 1.85E-4/98.2 1.08E—-4/72.6 2 51
s
Higher time harmonics of magnetic field of % 4
253Q was compensated to the same as 160B =
=S 1008 0 0.005 001 0015  0.02

Ipe — Amp.(A) 746.8 1223.0 Time [s]
I,5 4, — Amp.(A)/Phase(°) 537.7/0 877/0
I'sy 1, — Amp.(A)/Phase(°) 6.46/27.0 6.16/40.0 . .
Iys 1z — Amp.(A)/Phase(°) 3.29/20.7 3.26/27.5 By performing wave form compensation
I'oo 1, — Amp.(A)/Phase(®) 1.38/14.8 1.46/21.8 . .
Ipss 1, — Amp.(A)/Phase(®) 0.57/11.7 o734 ON 253Q, the magnetic field ramping
GL(BL)pc — Amp. . 100%  fynction was compensated to the same as

GL(BL)zs Hz — Amp/Phase(°)
G L(BL)sj yy, — Amp./Phase(®)
G L(BL)5 i, — Amp./Phase(®)
G L(BL)\g 33, — Amp./Phase(®)
G L(BL)35y, — Amp./Phase(®)

0.712649/0
2.56E-3/78.8
7.77E-4/71.5

2.24E-4/61.1
9.41E-5/58.2

0.712699/0
2.66E-3/80.6
8.55E-4/76.8
2.73E-4/74.5
1.08E-4/72.6

160B, and the magnetic field tracking
error was reduced from 0.45% to 0.05%.
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Application of the Method of Wave Form Compensation to CSNS/RCS

4%

I Compensation
ElNo Compensation

2
X

The magnetic field ramping functions for all the
magnets were compensated to sine pattern. Higher order
time harmonics of magnetic field for all the types of
magnets were reduced to almost zero by performing
wave form compensation, with only fundamental

OL l l I harmonic remained.
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ﬂ\Fringe Field Interference of Neighbor Magnets =

The core-to-core distance between magnets in CSNS/RCS i1s rather short in some
places. The fringe field interference results in integral field strength reduction.



d@_é ‘Fl‘inge Field Interference of Neighbor Magnets e

Sl core-to-core distance (mm) Intei?lll iriiiient
R1QF12,R3QF12 206QF- 522-DH 0.465%
R2QF12,R4QF12 DH-608-206QF 0.178%

R1QF03,R2QF10,R3QF03,R4QF10  272QD-1197-DV-608-206QF 0.192%
R3QFO01 206QF-670-DH-785-272QD 0.117%

R3QD02 206QF-670-DH-785-272QD 0.444%
R1QDI11,R3QD11,R4QD02 206QF-957-DV-848-272QD 0.249%
R1QD02,R2QD11,R3QD02,R4QD11 272QD-1197-DV-608-206QF 0.007%

R*QF04, R*QF09 230S-575-222Q-500-230S 2.22%



£ Fringe Field Effects of Quadrupoles

To reduce space-charge effect, CSNS/RCS employs large aperture quadrupoles.
Fringe field effect is an important issue.

» The lattice design of is based
on hard edge model, and the
designed tune is 4.86/4.78.

BwW(Gauss)@1103A
BW(Gauss)al 1004

s L 31 — 1 — a1 — 1, 1 —a L > The tune Of the designed
-800 -600 -400 -200 0 200 400 600 800 -800 -600 400 -200 0 200 400 600 800 . .
Distance (mm) Distance(mm) Lattice 1s 4.78/4.57 based on
soft edge model.
: : 2500 : :
2500 | i i 253Q i 2712Q .
| | - | : » The lattice was re-matched
: based on soft edge model.
3 3 f !
S 5 10f The tune was re-matched to
¢ ol 4.86/4.78.
) S :
é' 5
500 - yoke pole end
-1000 5;)0 ‘ t.) ‘ 5(1)0 1000 f)1000 -54'):0 ('2 5(;0 1000

Distance(mm) Distance(mm)



‘. Magnetic Field and RF Frequency Tracking

The match of the dipole magnetic field ramping function and
the RF frequency ramping function is an important issue.

B Pattern

B—prl—Mismatch

B-frr-Mismatch

B-fRF-MatCh

|
0 5 10 I 20
Time (ms)

A code was developed to study the dipole magnetic
field and RF frequency tracking at CSNS/RCS.
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» Stage | beam commissioning of CSNS/RCS was started in May 2017 with the
injection energy of 61MeV.

» To control the beam loss during the beam commissioning, the single shot beam
mode was adopted.

» The beam commissioning was started in DC mode without acceleration.

[Bla]s x|

- After the optimization of B field, RF
| pattern and the injection, the beam
== T transmission achieved ~100% one day
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Parameters Measurement in DC mode

250

:: 150+ i The measured tune is very close to
s} | ___Ithe design value (4.86, 4.78).

i 4.856 4.779
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Parameters Measurement in DC mode

3000 -R1DHO9 | \—Measwement-v-OnlineModeIWithFringeFiéId+OnIineModélWithomFringeFieId[_ o
2000 .
1 The measured tune is very close to
® 1000 .
: the design value (4.86, 4.78).
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Parameters Measurement in DC mode
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Parameters Measurement in DC mode

e
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Parameters Measurement in DC mode
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Parameters Measurement in DC mode
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Parameters Measurement in DC mode
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Parameters Measurement in DC mode

T \ !
3000-RIDHO9  —Messurementv-Orlne 5 Tunex: 4.854554264987746 Tuney:4.778288270434465 FE GrlelioneliioiFdogefied
T T T T T T 1 *
2000 " X5 |
% Fudge Factor ¥:0004303 |
o 1000 | Y:0.005514
§ 0
an ¥
-1000, 3
X2
-2000 Y: 5.762e-05
0F 5
-3000 :
5 10
15 ><104
R1DV02 —Measuremen%--v-Onli 2F
1 ,*\ /II
T : “ X3
s )" Py 4t Y: 0.004496
] fo (]
c # : ! |
8. O\M X 4 %r
0] ) i \ \
0 ‘ N % | Y: -0.006271 v |
o | \ ¥ I B ./ o . .
-0.51( : v, L - v or
| (I N V4
1-\\’ 3(,* v
* 8 ] | | L 1 ] ] |
A5 1 15 2 25 3 35 4 45 5 25 30
5 10

BPM Index



{d SNS HHEP TR

~ CHINESE ACADEMY OF SCIENCES China Spallation Neutron Source

» Beam commissioning in AC mode was started on July 7, 2017. The first beam
shot was injected and accumulated successfully.

» The beam life time is only ~3 ms.

....... ||

DCCT Inj: 0.98
o e e e e e e e e e e
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» Beam commissioning in AC mode was started on July 7, 2017. The first beam
shot was injected and accumulated successfully.

» The beam life time is only ~3 ms.

....... ||

DCCT Inj: 0.98
o e e e e e e e e e e
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» Beam commissioning in AC mode was started on July 7, 2017. The first beam
shot was injected and accumulated successfully.

» The beam life time is only ~3 ms.

....... ||

DCCT Inj: 0.98

B A AR,
T AT E20nS YA R R

» The timing of magnet power supply was
checked.

» The timing error of magnet power supply
was about 140 ps.
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» Beam commissioning in AC mode was started on July 7, 2017. The first beam
shot was injected and accumulated successfully.

» The beam life time is only ~3 ms.

....... ||

DCCT Inj: 0.98

B A AR,
T AT E20nS YA R R

» The timing of magnet power supply was
checked.

» The timing error of magnet power supply
was about 140 ps.

July 7
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» Beam commissioning in AC mode was started on July 7, 2017. The first beam
shot was injected and accumulated successfully.

» The beam life time is only ~3 ms.
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DCCT Inj: 0.98
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DCCT Inj: 13.5
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» Beam commissioning in AC mode was started on July 7, 2017. The first beam
shot was injected and accumulated successfully.

» The beam life time is only ~3 ms.

....... ||

DCCT Inj: 0.98
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DCCT Inj: 13.5

- supply was

yower supply
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» Increase RF Voltage, tune the RF frequency ramping curve
» The designed RF voltage is 165 KV, and the real voltage is only 140KV

[rione] [@0]

Deet | et

DCCT Inj: 36

ESSESE
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4.77

4.86 *No;Optimization
¥ 1st-Optimization
4.76 1
48271
& &4.75|
478 ¢
474 ¢
#No-Optimization
¥ Lst-Optimization
4.74 : : 4.73 : :
0 5000 10000 15000 0 5000 T 10000 15000
Turn MR
4.86 . 4.77
< 1st-Optimization
“¥2nd-Optimization
485+ 1
4.76 ¢
4.84 ¢
S 4751
483+
4.82 L 4.74 [
- 1st-Optimization
4.81 : : 4T3 -¥2nd-Optimization
10000 1 - ‘ :
0 5000 Turn 5000 0 5000 10000 15000

Turn

» Optimize the tune during acceleration process.
» The B(G)-I for RCS magnets in 61MeV~1.6GeV mode was not measured.

» The error of the set-point for quadrupole and dipole power supply is very large.
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» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with
the injection energy of 80 MeV.

» The beam commissioning was started in DC mode without acceleration.

» The beam transmission rate achieved 100% on the same day.
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» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with
the injection energy of 80 MeV.

» The beam commissioning was started in DC mode without acceleration.

» The beam transmission rate achieved 100% on the same day.

B-Injection Energy Match
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» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with
the injection energy of 80 MeV.

» The beam commissioning was started in DC mode without acceleration.

» The beam transmission rate achieved 100% on the same day.

20

—350A
—348A
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—351A

B-Inje ction Energly Match
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» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with
the injection energy of 80 MeV.

» The beam commissioning was started in DC mode without acceleration.

» The beam transmission rate achieved 100% on the same day.
[Ba]s)/%[s ]

#ILegend 7l Gria | Obits-_|
—350A
—348A
of g —349A
/ I~ —351A
e e e e e s
/ X AV | / |
/ | | / | m
H | Il 3\ 2/ | /
: Ut | S
/ ~N VA \_J
\ ¢ [ _
\ \
HHHH - R ’rHHHH—H—IHMHH HII%HHHH—IHEHH HIHHHM—

. VIV |

-15 | | | |
0 5 10 15 20 25 30 35

BPM Index




7 SNS BRPFIR

~ CHINESE ACADEMY OF SCIENCES China Spallation Neutron Source

» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with
the injection energy of 80 MeV.

» The beam commissioning was started in DC mode without acceleration.

» The beam transmission rate achieved 100% on the same day.
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» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with
the injection energy of 80 MeV.
» The beam commissioning was started in DC mode without acceleration.

» The beam transmission rate achieved 100% on the same day.
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» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with

the injection energy of 80 MeV.
» The beam commissioning was started in DC mode without acceleration.

s

» The beam transmission rate achieved 100% on the same day.
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» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with

the injection energy of 80 MeV.
» The beam commissioning was started in DC mode without acceleration.

s

» The beam transmission rate achieved 100% on the same day.
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» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with
the injection energy of 80 MeV.

» The beam commissioning was started in DC mode without acceleration.

» The beam transmission rate achieved 100% on the same day.
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» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with
the injection energy of 80 MeV.
» The beam commissioning was started in DC mode without acceleration.

» The beam transmission rate achieved 100% on the same day.
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» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with
the injection energy of 80 MeV.
» The beam commissioning was started in DC mode without acceleration.

» The beam transmission rate achieved 100% on the same day.
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» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with
the injection energy of 80 MeV.
» The beam commissioning was started in DC mode without acceleration.

» The beam transmission rate achieved 100% on the same day.
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» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with
the injection energy of 80 MeV.
» The beam commissioning was started in DC mode without acceleration.

» The beam transmission rate achieved 100% on the same day.
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» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with

the injection energy of 80 MeV.

» The beam commissioning was started in DC mode without acceleration.

» The beam transmission rate achieved 100% on the same day.

PEERDNIC [m[=]B] (%]
T oner
roizona 0 Vel C Ampliade . @ tegent g 0= ]
r Apr 1
- | —o—mu:ngmu: X Avg s e Oro Y A
f tion/Horizontal Before C tion/Vertical
crore correction/Horizontal €1ore L orrection; vertica
A i\
10 A A o i any |
/\ f— A = / Y { 1‘ \. \\‘
e S ATt
% ! | / Vo Y|/
yau )\ Y N/
/ \ | I L W
| /Il \ r/ | / j Vi
7 b N[/ v z
/ ~ VA \_J L/
v N
i
+ 10mm + 10mm

ORS00 O - ———————————

o] e | sun | awr— ]

orrector search

Bla]m] % (8] s [
Orbit Plot | Orbit Table | Fratten | Beam Event
= Ampi & Legena B Gria

_orre 'on/Vgnicall

an i

| o {

g |l / i P

g Il I T

sl vy A i N0

R R R AT “'\ | LN
’,'" £ (\\ i ;2:/

/ N |

£ 11 £
1 1801001

2
0 100 200
Pasition from Ring start {m)
TLUREE B — SO - R B — - I - — - SRR B - - — -
Linlalalx[u]
(Orbit Plot | Orbit Tabie | Fiatten | Geam Event |
Trae Fin
g oue st i) Legend Wi | Ot
por?
m, ;
e ot orozzmx o
Lk 0 ya M | 1
1162AT AT NESTALNFAYANE - FAY 1711141
_l,l 10 ‘L _Ul1l \WAMADIBVE B AV 1.\ J11LC1L1
Fi | Ay
/ i \
i / { \
_ / / I\
g / | [\
ey i T / 1
5 / — I\
5 / f / M= / A\ M Ind
g Y/ II ? \\ / I/ / " \\ n ex
g | | | 'V T LY I\
L » i ot ¢ ALY .
{ 4 | If TR i Az
if I | { | J 1y / \
| \ | i\ yA— 1
e e a—
| / 5V | | |7 A ¥i
N J v V v
) 0 100 200 300
Position from Ring start (m)
AR A RO O O O — - O - - B ——————————
= T e |

-t - - —————————




s

i

SNS

CHINESE ACADEMY OF SCIENCES

HHEP TR

China Spallation Neutron Source

» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with

the injection energy of 80 MeV.

» The beam commissioning was started in DC mode without acceleration.

» The beam transmission rate achieved 100% on the same day.

NEICIRD
e

Elale)x[s 8|
GEREE oo Toie [ s [ Bvam Bran
e rotzena i Vertca i) SR
Apr 1

[ 5t x

= . s o =

etore rrection/Horizontal

VIUVIV UVLIVVUIVULIL 11V VU110Ala

—o

i

&
|

e
™~

+

10

=]

llllll
=--km=- Live Orbit: Y

op;/VerticaLl

Tectl

aeee, |/ | / A
A7 A | / Y i At
P L . / v Al

Y
11hna

=10

o] e | sun | awr— ]

.

ORS00 O - ———————————

Blal® x[n o (@
oubit Plot. [ Orbit Tabte | Flawen | Beam Event
el

# Legend Blcria

'on/Vgnicall

_orre

.

R

oo L
I el

ey

-

1 £
1 1801001

.
o 100 200
Position from Ring start (m)
|uuul:m_uu»mmmmu_.m_um.mm»mu_uu»mummwmu_uu.mm
L nlal® %[0
( Orbit Piot | Orbit Table | Fiatten | Beam Event |
TNt e o RS Stegend &cria
.
o Ty
— == .
1 4 Y 4 4 ya i | 1
11 6RAY 1 (YYTYEA(I10OYY 1)) 1°7(3YY) ‘a1
_l,l 10 ‘L N_Ul1l \ VA AUV B AV 1.\ J11LA11
/) ] \
Hj i X
I I/ { \
- / / i —
: / i T\
B / / { \ /1 1
= T T v iRy
e e i o — A M Ind
i ¢ / & - A / I\ naex
& | | { 3/ T ALY 1\
= I i | o i J I\ ] X
1 4 | | i ’ \
i I | { | / A / \
| il I { 7 \ T *
AN/ - e
| P i | | Y5 X I
I Y Y -3
: 0 100 200 200
Position from Ring start (m)
A - - R B - ———————————
= i oS raen] v | Avon

-t - - —————————




HHEP TR

~ CHINESE ACADEMY OF SCIENCES China Spallation Neutron Source

» Stagellbeam commissioning of CSNS/RCS was started on January 15, 2018 with
the injection energy of 80 MeV.

» The beam commissioning was started in DC mode without acceleration.

» The beam transmission rate achieved 100% on the same day.
Beta Function Measurement at CSNS/RCS
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» The AC mode beam commissioning was started on January 18, 2018
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» The timing of magnet power supply was shifted to match the injection beam

HHEP TR

China Spallation Neutron Source

» The match of the bottom of dipole magnetic field and injection energy was performed.

Dipole magnet field

Injection Energy

BPMs in dispersion section .

BPM Index
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» The RF frequency ramping function was matched with the magnet ramping function.

5]*.I"I=~n1'iil\ﬂ—|%;ila\;:lkl “\:- — .-.l..:.....

A1 BPM in dispersion area|

“ ,‘,|, JWu“f“l ”M Ny‘;\( m

o *({MPM“ M Mbi]ﬂ\/\m

:= 5\|’ NNM ,U .

7 T\ -

i " P
: R R

N
") "
2an
a
an
o4 X%

2018/01/18 02:59:18

DCCT Inj: 131.68 mA, Ext: 325.3 mA

zzzzz

sssss

sssss

zzzzz

22222

zzzzz

11111

11111

185 1270 135 143 1524 1609 1693 1778 186z 1947 2032

zzzzzz

ferrewen|

Jomrusa]omsoy| sz e

R =] Malam EEE]

2 s s b\»\MWWLJJLMJ bfl{h,

§
¥

.M

M iy nu,,, 2

‘ﬁ-ktlnhf\lﬂ»=ﬁﬂl_ayjﬂg

4843;

degree

FOTPEREREENEEBERRERERES

e

BS 9 95 10 105 11
Timeimy

]

Synchronous Phase




HHEP TR

CHINESE ACADEMY OF SCIENCES China Spallation Neutron Source

BRI
it Ot e Xavg | OMbR Table varg | Flan | Beam Event

TraceFitter
Harizontal  Vertical [¢lLogend [¢]cria | 2= Horizontal [ ortcal ¥ Logend ] ria_ O1bit
[ Ortit it | Single Obit Flot Ot Flot_ Single Ortit Pt

12 063025

ot | Ort Tabe xavg | Ort Tale vavg | Faten ”Beam vent

Ap°24, 2012 0116:26
4

X
X430
% dal
X a2

Xkt

X 4710
Xanil
X4tz

DS

—e— Live Irbi ¥ Agle
Heth —e— Live Jrbit X 4i5

—e— Lire rbit X 17

A 3 —e— Live Irbit X 4718

—e— Lire rbit X316
Pz Crbi: Brer: X 4G
A === 1H —e— Paiced Crbi Brer X Avgl
—e— Pariced i Ever X vz

=

Beam displacement cmrm)

\!

Deam dislacement tmm)

—e— Prciced b Bmer X A

. L Pradiced Srbi: Brer: X A
ce D Ever ¥ g
Prdiced 0t Ever Y g7
—e— Prciced rbi Bmer X g

—e— Pradiced b Brer vl
Pradicce b Bror: . vl
el Crbi: Brer: . bvp1)

Brer: X Al
Erer: X Al

Brer: X Al
bi B

3 100

200 o

97 106

154 184 134

EE B
Postizn fror Fing sta™ (=} Pesiion from ing sten )

A i — - e - - - — - A i — A - i — - S - -

—— & e | o | - | patenny o 3 [N T T o ran [ | e

OO Tabl Xorg | 01 Tale Yo Foten | Beam et ot | Ortn Tabe xavg | Orti Tale vavg | Fatten ”Beam vent
Trace Filter

Trace Fiter
Vertical ¥ Legent ] rid _ 9101=

[ Horizantal

[#ILegend ]Gt [ Horizontal

Orbit Plot Single Orbit Pot
20°24,2313 973821

Ap-24, 2012 131637
2t !

Vgl
Vel
23

Lz Ort Y eog3

Lz Orbt ¥ g1
Lz O, Y g1
Lz Orit: Y g1

0 oot v &1

- = e Ot V&gl |
g £
£ 2, 4 oany ueor Vel | €
] RHY, = SRR i eorticvags| | %
g 3 S ] veoi yentg| | £
¢ Al | ;
5 7 5

Precictz G

it Error ¥ vy
Preciatzd arait Eror: ¥ Al
Preciatzd arait Error: ¥ 12

[}

T B4 1 94
Posticn rom 2ng start m)

AR - - B 0 S — - R e — - T T R I T T T g 1

Fiattening NO. 19 all trace Corrector searth completed :nHj Raen [ sup | gy |

o 100 20

Flattening ¥0. 19 all trace Corrector search completed anj Faten | sop [ apphy.



HHEP TR

CHINESE ACADEMY OF SCIENCES China Spallation Neutron Source

BRI
it Ot e Xavg | OMbR Table varg | Flan | Beam Event

TraceFitter
Harizontal  Vertical [¢lLogend [¢]cria | 2= Horizontal [ ortcal ¥ Logend ] ria_ O1bit
[ Ortit it | Single Obit Flot Ot Flot_ Single Ortit Pt

12 063025

ot | Ort Tabe xavg | Ort Tale vavg | Faten ”Beam vent

Ap°24, 2012 0116:26
4

X
X430
% dal
X a2

Xkt

X 4710
Xanil
X4tz

DS

—e— Live Irbi ¥ Agle
Heth —e— Live Jrbit X 4i5

—e— Lire rbit X 17

A 3 —e— Live Irbit X 4718

—e— Lire rbit X316
Pz Crbi: Brer: X 4G
A === 1H —e— Paiced Crbi Brer X Avgl
—e— Pariced i Ever X vz

=

Beam displacement cmrm)

\!

Deam dislacement tmm)

—e— Prciced b Bmer X A

. L Pradiced Srbi: Brer: X A
ce D Ever ¥ g
Prdiced 0t Ever Y g7
—e— Prciced rbi Bmer X g

—e— Pradiced b Brer vl
Pradicce b Bror: . vl
el Crbi: Brer: . bvp1)

Brer: X Al
Erer: X Al

2

Brer: X Al
bi B

3 100

200 o

97 106

154 184 134

EE B
Postizn fror Fing sta™ (=} Pesiion from ing sten )

A i — - e - - - — - A i — A - i — - S - -

—— & e | o | - | patenny o 3 [N T T o ran [ | e

OO Tabl Xorg | 01 Tale Yo Foten | Beam et ot | Ortn Tabe xavg | Orti Tale vavg | Fatten ”Beam vent
Trace Filter

Trace Fiter
Vertical ¥ Legent ] rid _ 9101=

[ Horizantal

[#ILegend ]Gt [ Horizontal

Orbit Plot Single Orbit Pot
20°24,2313 973821

Ap-24, 2012 131637
2t !

Vgl
Vel
23

Lz Ort Y eog3

Lz Orbt ¥ g1
Lz O, Y g1
Lz Orit: Y g1

0 oot v &1

- = e Ot V&gl |
g £
£ 2, 4 oany ueor Vel | €
] RHY, = SRR i eorticvags| | %
g 3 S ] veoi yentg| | £
¢ Al | ;
5 7 5

Precictz G

it Error ¥ vy
Preciatzd arait Eror: ¥ Al
Preciatzd arait Error: ¥ 12

[}

T B4 1 94
Posticn rom 2ng start m)

AR - - B 0 S — - R e — - T T R I T T T g 1

Fiattening NO. 19 all trace Corrector searth completed :nHj Raen [ sup | gy |

o 100 20

Flattening ¥0. 19 all trace Corrector search completed anj Faten | sop [ apphy.



HHEP TR

CHINESE ACADEMY OF SCIENCES China Spallation Neutron Source

BEERID ¥u|
bt b Tae g | oo T vary | Fitn | e vt ot | ot Tabevavg | o Tabe vavg | Fan ” e vent
Thce ier TraceFitter
PlLegent ] Grig | 01 jorizontal []vertical ¥ Legenn [ Grig 211
[ Ot ot | Singe Orbn Flot Ot Flot_ Single Ortit Pt

Ap°24, 2012 0116:26

X
X430
it % Al
X a2

—a— L Cnt X avl
—a— lizCorxag

®

X4tz

—o— et i
I !
/

—o— Li Tror ¥ gl

/
], —a— LSt X gl
2 2
—a— Li X bat
A
o

DS

—e— Live Irbit ¥ dnt<
—e— Live It X 4gts

Crat: X gl

—e— Live Irtit X &ogt?
—— 1
o —o— Liv Crat: X gl

A \ —eo— Live Trhit X418
—e— Live Tt X Aot
\ —e— Pasiced Crbi Brer X Avig
2 A —e— Paiced Crbi Brer X Avgl
=: ‘ —e— Pradicied b Brer vz

1

=

Beam displacement cmrm)

\!

Deam dislacement tmm)

—e— Pradicied Crbi Brer X gt
L —e— Pradicied b Brer vt
—e— Pradicied Crb: Brer X g
—e— Pradicied Crbi Brer X g7
—e— FPradicied Crb: Brer X AviS

—

—e— Pradiced b Brer vl
—e— Pradiced b Brer X vl |
—e— Pradiceed b Brer X Al
v & —e— Pradiced b Brer 3 Avglq
—e— Pradiceed Crbi: Erer X Avls|

=

—e— Padiced i Brer X Al
—e— Pariced i Brer X Avile
) § —e— Paricen o Brer X v

€1 21 23 e 360

=
=

3 100

200 o 1 18 2

® 8 e 7

o7 106 15 1% 154 184 14 23
Postizn fror Fing sta™ (=}

S 0 0 S B O R — A AR O — - B — O B

— raen | swp | - | patenng vol 3 [N Sedirg o o s

[

o] ren [ sop ] oo

ot o Tabl avg | Ot Tatle Yavg it | Beam vert

ot | ot Tabevavg | ot Tabe vavg | Fan ” eam vent
Thce ifer Trace Fiter
[ Horizontal [ Vel FlLegend 7]Grid e ¥ Legent Blcria 05
[ ot Pat. [ Singe orit ot Oibit FloL_ Single Orbit Pt
£0724, 2013 173621 S 24, 2006 (31937
2 T
Uie Ot 1 3
Lig Ot Y 01
Lie b Y g
Lie O Y ¢
Lie Ot Y
Lie b ¥ g5
Lie O Y 7
Lie O ¥ g3
e Ot ¥ &1
Li ot v &3]
Lie b ¥ 491
Lie Ot ¥ 14
- Lie rbi T »
E =
s 4 - e Ori: ¥ 2917 £
2 £ i SRR / Live OrBi Y 2913 £
3 g ] veoi yentg| | £
] s 5 Error ¥ vz
H f £
g H o e
Eitor ¥ A
rror ¥ Al
Error ¥ Al
rror ¥ A1)
i ror. g1
rror ¥ Al
rror ¥ Al
rror ¥ Aa1d
Eiror ¥ g
E g
° v u ET R T S SO N R S+ 115 Wl 4 W3 23 Mm@ | Xl Bl M o 100 21 300
Fasticn rom 2ng sar ) Festian from g ster ()
T RN B A R
i + T Hi Hi
Fiattening NO.19 all trace Corrector searth completed anj Raten | o | gy | Patening v0.19 all trace Corrector search completed anj Faten | sop [ apphy.



HHEP TR

CHINESE ACADEMY OF SCIENCES China Spallation Neutron Source

BEERID ¥u|
bt b Tae g | oo T vary | Fitn | e vt ot | ot Tabevavg | o Tabe vavg | Fan ” e vent
Thce ier TraceFitter
PlLegent ] Grig | 01 jorizontal []vertical ¥ Legenn [ Grig 211
[ Ot ot | Singe Orbn Flot Ot Flot_ Single Ortit Pt

Ap°24, 2012 0116:26

X
X430
it % Al
X a2

—a— L Cnt X avl
—a— lizCorxag

®

X4tz

—o— et i
I !
/

—o— Li Tror ¥ gl

/
], —a— LSt X gl
2 2
—a— Li X bat
A
o

DS

—e— Live Irbit ¥ dnt<
—e— Live It X 4gts

Crat: X gl

—e— Live Irtit X &ogt?
—— 1
o —o— Liv Crat: X gl

A \ —eo— Live Trhit X418
—e— Live Tt X Aot
\ —e— Pasiced Crbi Brer X Avig
2 A —e— Paiced Crbi Brer X Avgl
=: ‘ —e— Pradicied b Brer vz

1

=

Beam displacement cmrm)

\!

Deam dislacement tmm)

—e— Pradicied Crbi Brer X gt
L —e— Pradicied b Brer vt
—e— Pradicied Crb: Brer X g
—e— Pradicied Crbi Brer X g7
—e— FPradicied Crb: Brer X AviS

—

—e— Pradiced b Brer vl
—e— Pradiced b Brer X vl |
—e— Pradiceed b Brer X Al
v & —e— Pradiced b Brer 3 Avglq
—e— Pradiceed Crbi: Erer X Avls|

=

—e— Padiced i Brer X Al
—e— Pariced i Brer X Avile
) § —e— Paricen o Brer X v

€1 21 23 e 360

=
=

3 100

200 o 1 18 2

® 8 e 7

o7 106 15 1% 154 184 14 23
Postizn fror Fing sta™ (=}

S 0 0 S B O R — A AR O — - B — O B

— raen | swp | - | patenng vol 3 [N Sedirg o o s

[

o] ren [ sop ] oo

ot o Tabl avg | Ot Tatle Yavg it | Beam vert

it | Ort Tobe vavg | Orb Tale vavg | Faten ”Beam Event
Thce ifer Trace Fiter
[ Horizontal [ Vel FlLegend 7]Grid OHorizontal Evertical ¥ Legent Blcria 05
| Ot Pat. | Singe Ot Pt OrMCRGL Sngle Ot Pt |
40724, 2015 773621 S 24, 2006 (31937
2 Tegers
Uie Ot 1 3
Lig Ot Y 01
) Lie b Y g
L n B ~ ~ 1 N
1 - L Lie O Y ¢
T 1 e Ortic ¥
Lie b ¥ g5
Lie O Y 7
Lie O ¥ g3
e Ot ¥ &1
Li ot v &3]
Lie b ¥ 491
Lie Ot ¥ 14
- Lie rbi T .
E =
s 4 - e Ori: ¥ 2917 £
2 £ i SRR / Live OrBi Y 2913 £
g g ] ueoticvany| | £
] s 5 Error ¥ vz
H f H
H H o e
Eitor ¥ A
rror ¥ Al
Error ¥ Al
rror ¥ A1)
i ror. g1
rror ¥ Al
rror ¥ Al
rror ¥ Aa1d
Eiror ¥ g
E g
° v u ET R T S SO N R S+ 115 Wl 4 W3 23 Mm@ | Xl Bl M o 100 21 300
Pasticn from 2ng star ) Festian from g ster ()
T T B A
i + T Hi Hi
Fiattening NO.19 all trace Corrector searth completed anj Raten | o | gy | Patening v0.19 all trace Corrector search completed anj Faten | sop [ apphy.



HHEP TR

CHINESE ACADEMY OF SCIENCES China Spallation Neutron Source

BEERID ¥u|
bt b Tae g | oo T vary | Fitn | e vt ot | ot Tabevavg | o Tabe vavg | Fan ” e vent
Thce ier TraceFitter
PlLegent ] Grig | 01 jorizontal []vertical ¥ Legenn [ Grig 211
[ Ot ot | Singe Orbn Flot Ot Flot_ Single Ortit Pt

Ap°24, 2012 0116:26

X
X430
it % Al
X a2

—a— L Cnt X avl
—a— lizCorxag

®

X4tz

—o— et i
I !
/

—o— Li Tror ¥ gl

/
], —a— LSt X gl
2 2
—a— Li X bat
A
o

DS

—e— Live Irbit ¥ dnt<
—e— Live It X 4gts

Crat: X gl

—e— Live Irtit X &ogt?
—— 1
o —o— Liv Crat: X gl

A \ —eo— Live Trhit X418
—e— Live Tt X Aot
\ —e— Pasiced Crbi Brer X Avig
2 A —e— Paiced Crbi Brer X Avgl
=: ‘ —e— Pradicied b Brer vz

1

=

Beam displacement cmrm)

\!

Deam dislacement tmm)

—e— Pradicied Crbi Brer X gt
L —e— Pradicied b Brer vt
—e— Pradicied Crb: Brer X g
—e— Pradicied Crbi Brer X g7
—e— FPradicied Crb: Brer X AviS

—

—e— Pradiced b Brer vl
—e— Pradiced b Brer X vl |
—e— Pradiceed b Brer X Al
v & —e— Pradiced b Brer 3 Avglq
—e— Pradiceed Crbi: Erer X Avls|

=

—e— Padiced i Brer X Al
—e— Pariced i Brer X Avile
) § —e— Paricen o Brer X v

€1 71 EL 0 360

=
=

3 100

200 o 1 18 2

® 8 e 7

o7 106 15 1% 154 184 14 23
Postizn fror Fing sta™ (=}

S 0 0 S B O R — A AR O — - B — O B

— raen | swp | - | patenng vol 3 [N Sedirg o o s

[

o] ren [ sop ] oo

ot o Tabl avg | Ot Tatle Yavg it | Beam vert

it | Ort Tobe vavg | Orb Tale vavg | Faten ”Beam Event
Thce ifer Trace Fiter
[ Horizontal [ Vel FlLegend 7]Grid OHorizontal Evertical ¥ Legent Blcria 05
| Ot Pat. | Singe Ot Pt OrMCRGL Sngle Ot Pt |
0°24.2013 173821 S 24, 2006 (31937
2 g
Uie Ot 1 3
Lig Ot Y 01
) Lie b Y g
L n B ~ ~ 1 N
1 - L Lie O Y ¢
T 1 e Ortic ¥
Lie b ¥ g5
Lie O Y 7
Lie O ¥ g3
e Ot ¥ &1
Li ot v &3]
Lie b ¥ 491
Lie Ot ¥ 14
- Lie rbi T .
E =
s 4 - e Ori: ¥ 2917 £
2 £ i SRR / Live OrBi Y 2913 £
g g ] ueoticvany| | £
] s 5 Error ¥ vz
H f H
H H o e
Eitor ¥ A
rror ¥ Al
Error ¥ Al
rror ¥ A1)
i ror. g1
rror ¥ Al
rror ¥ Al
Y ror  swle
1 o g
E g
° v u ET R T S SO N R S+ 115 Wl 4 W3 23 Mm@ | Xl Bl M o 100 21 300
Pasticn from 2ng star ) Festian from g ster ()
T T B A
i + T Hi Hi
Fiattening NO.19 all trace Corrector searth completed anj Raten | o | gy | Patening v0.19 all trace Corrector search completed anj Faten | sop [ apphy.



CHINESE ACADEMY OF SCIENCES

BELRI

"o o Tale g | OrbTabl vasp | Pt | Beam e
Tt Fiter

HHEP TR

China Spallation Neutron Source

ot | Ort Tabe xavg | Ort Tale vavg | Faten ”Beam vent

PlLegent ] Grig | 01
[ Ortit it | Single Obit Flot

Trae Fiter
lorizontal [ verical

Orbit Plot. ~Single Orbit Plot

g oot

v Legend

Ap°24, 2012 0116:26

=
ki
=ant
] e et
I ™ Fal /—1‘ . Y Y . 1
" I Retore orrection/ orizontal
‘ 0/// PDUO1IUIC U0V NIV 1T101'12011td 1l

—o— Li Tror ¥ gl

—a— licCrarxaal]
{]]
/ —a— LSt X gl

—a— LDt Xt
/a

—e— Liv: ot X gt
o —o— Liv Crat: X gl

1

AL

=

X
X430

it % Al
X a2

X4tz

DS

—e— Live Irbit ¥ dnt<
—e— Live It X 4gts

—e— Live Irbit X 417
—e— Live Irbit X 4n18

\!

Beam displacement cmrm)

—e— Live Tt X Aot
—e— Pasiced Crbi Brer X Avig
—e— Paiced Crbi Brer X Avgl

Deam dislacement tmm)

—e— Pradicied b Brer vz

—e— Pradicied Crbi Brer X gt
—e— Pradicied b Brer vt
—e— Pradicied Crb: Brer X g

—

—e— Pasiced Crbi Brer ) Avg?
—e— Pasiced Crbi Brer ) Avig

—e— Pradiced b Brer vl
—e— Pradiced b Brer X vl |

—e— Peasiced Erbi Brer X A1)

—e— Pradiced b Brer 3 Avglq

2

—e— Pradiceed Crbi: Erer X Avls|

—e— Peadiced Crbi B X Avgl|

[
-
=

a 100

—e— Pradicied b Ber X Al
—e— Pradiceed o Erer X vl

200
Postizn fror Fing sta™ (=}

A i — - e - - - — -

® 8 e 7

o7 106 15 1%

154 184 14 23

3 s
Pesiion from ing sten )

€1 21 23 e 360

A i — A - i — - S - -

Fiattening 0. O | W%

o | o0 | o |

ratening o, 3 [ Ty B e e

ot o Tabl avg | Ot Tatle Yavg it | Beam vert
Trace Filter
[ aranea

el

r]Legend V] Grid

| orbit ot | Single Orbit ot

20°24,2313 973821

‘1‘" m

[ET5
Uiz Ot ¥ g
Live Ot Y ]
Lz Orbt Y tog2

o—

Live OFt ¥ g
Lie Ot ¥
Lz Orbt Y tog
Live OFt Y g7
Lz Ort Y eog3

Lz Orbt ¥ g1
Lz O, Y g1
Lz Orit: Y g1

Lz Orbt ¥ g1

o] ren [ sop ] oo

ot | Ortn Tabe xavg | Orti Tale vavg | Fatten ”Beam vent

Trace Fiter
[ Herizontal [7] Vertical

Orbit Plot Single Orbit Pot

g Orbis-

W Legend

Ap-24, 2012 131637

ertical

: LieOr 1 & a
- 4 i ueor Vel | €
2 £ i SRR / Live OrBi Y 2913 £
g O i ok vegly| | £
8 \ y i
£ £

Eror ¥ Aviz

Err A

B Augg

Error: ¥ Aug1]
Error: ¥ Avgl

Error: ¥ Avg12)

it Eror:  Avalq

Error: ¥ Aug1s

Error: ¥ Aug17]

Error ¥ Augle
Error A

145 B4 1M 4 W23 om moa Mm%l & @l
Posticn rom 2ng start m)

It - - — - e - A - — - - — -

o 100 20

Pesiion from g sten )

[ T ]

30

1 bt | W 1 1 .01 s L s 111

Fiattening NO. 19 all trace Corrector searth completed :nHj Raen [ sup | gy |

Fiataning ¥0.19 all uace Correcor seach completed 20 e | 50 [ Apmye




HHEP TR

CHINESE ACADEMY OF SCIENCES China Spallation Neutron Source

BELRI

UL
bt b Tae g | oo T vary | Fitn | e vt ot | ot Tabevavg | o Tabe vavg | Fan ” e vent
Thce ier TraceFitter
PlLegent ] Grig | 01 orizontal (] enical ¥ Legenn [ Grig 211
[ Ortit it | Single Obit Flot Ot Flot_ Single Ortit Pt

Ap°24, 2012 0116:26

X
X430
it % Al

X a2

—— L

o1 XAl

—a— lizCorxag

®

X4tz

—o— Li Tror ¥ gl
—e— L ot X hwgts]

—o— et i
I !
/

DS

—e— Live Irbit ¥ dnt<
—e— Live It X 4gts

—a— LDt Xt
/a

—e— Liv: ot X gt
o —o— Liv Crat: X gl

—e— Live Irtit X &ogt?
A \ —eo— Live Trhit X418
—e— Live Tt X Aot
\ —e— Pasiced Crbi Brer X Avig
2 A —e— Paiced Crbi Brer X Avgl
=: ‘ —e— Pradicied b Brer vz

1

AL

=

\!

Beam displacement cmrm)

Deam dislacement tmm)

—e— Pradicied Crbi Brer X gt
2 L —e— Pradicied b Brer vt
—e— Pradicied Crb: Brer X g
—e— Pradicied Crbi Brer X g7
—e— FPradicied Crb: Brer X AviS

—

—e— Pradiced b Brer vl
—e— Pradiced b Brer X vl |
—e— Pradiceed b Brer X Al
v & —e— Pradiced b Brer 3 Avglq
—e— Pradiceed Crbi: Erer X Avls|

=

—e— Padiced i Brer X Al
—e— Pariced i Brer X Avile
) § —e— Paricen o Brer X v

€1 21 23 e 360

=
=

a 100

200 o 1 18 2

® 8 e 7

o7 106 15 1% 154 184 14 23
Postizn fror Fing sta™ (=}

S 0 0 S B O R — A AR O — - B — O B

— = raen | swp | - | patenng vol 3 [N St oropiral oneaors-

o] ren [ sop ] oo

OO Tabl Xorg | 01 Tale Yo Foten | Beam et ot | Ortn Tabe xavg | Orti Tale vavg | Fatten ”Beam vent
Trace Filter Trace Filter
[ Horizantal [v] Ventical [¥lLegend ¥Grid

[ Horizonal [¢] Vertical [ Legend rig  Orbits-
| omitpa | singe oo | oibit ot Sigle i Pt
o2 2 rzERL 2024, 2018 31937
2 e
% v g0
Live Orbit. ¥ &1

D) n 1 i ERgan ‘1_ | ] e Onb: ¥ o2 rt' ‘I
- —OITCC tical e crtica

Lz Orbt Y tog
Live OFt Y g7
Lz Ort Y eog3

Lz Orbt ¥ g1
Lz O, Y g1
Lz Orit: Y g1

Lz Orbt ¥ g1

Eror ¥ Aviz

: LieOr 1 & a
- 4 i ueor Vel | €
2 £ i SRR / Live OrBi Y 2913 £
g O i ok vegly| | £
8 \ y i
£ £

Err A

B Augg
i Error: ¥ Aug1]
Iy Error: ¥ Avgl

Error: ¥ Avg12)

it Eror:  Avalq
Error: ¥ Aug1s

I Q Err  Aug1]
Y — 1" Error ¥ Augle
1 I 11111 Error A
-2 E
[ Rt 3w e 7@ 9 W6 U6 1% 145 B4 1M 4 W23 om moa Mm%l & @l o 100 20 30
Posticn rom 2ng start m)

AR - - B 0 S — - R e — - T T R I T T T g 1

Fiattening NO. 19 all trace Corrector searth completed :nHj Raen [ sup | gy |

Fiataning ¥0.19 all uace Correcor seach completed 20 e | 50 [ Apmye



HHEP TR

CHINESE ACADEMY OF SCIENCES China Spallation Neutron Source

EI P V -
"o o Tale g | OrbTabl vasp | Pt | Beam e ot | Ort Tabe xavg | Ort Tale vavg | Faten ”Beam vent
Tt Fiter

Trae Fiter
Euq-nmmm@ jorizontal []vertical % Legent 7 crig |00
[ Ortit ot [ Single Orbi Flot Ombit lot_Single Orbit Plot

Ap°24, 2012 0116:26

X
X430
it % Al

X a2

—o— Lz Cnat XAl ~ /-
—a— lizCorxag A\l

D
—~
D}

3

2

|4

®

X4tz

—o— Li Tror ¥ gl
—e— L ot X hwgts]

—o— et
I !
/

DS

—e— Live Irbit ¥ dnt<
—e— Live It X 4gts

—a— LDt Xt
/a

—e— Liv: ot X gt
o —o— Liv Crat: X gl

—e— Lire rbit X 17

A \ —eo— Live Trhit X418
—e— Lire rbit X316

\ —e— Pariced b Erer X A0

A i [ —e— Paiced Crbi Brer X Avgl

1

AL

=

\!

—e— Pradicied b Brer vz

Beam displacement cmrm)

Deam dislacement tmm)

—e— Pradicied Crbi Brer X gt
2 L —e— Pradicied b Brer vt
—e— Pradicied Crb: Brer X g
—e— Pradicied Crbi Brer X g7
—e— FPradicied Crb: Brer X AviS

—

—e— Pradiced b Brer vl
—e— Pradiced b Brer X vl |

—e— Pradiceed b Brer X Al

v & —e— Pradiced b Brer 3 Avglq
—e— Pradiceed Crbi: Erer X Avls|

—e— Padiced i Brer X Al
—e— Pariced i Brer X Avile
) § —e— Paricen o Brer X v

€1 21 23 e 360

=
=

3 100

200 o 1 18 2 ® 8 e 7 5

o7 106 15 1%

154 184 14 23
Postizn fror Fing sta™ (=}

S 0 0 S B O R — A AR O — - B — O B

— = raen | swp | - | patenng vol 3 [N St oropiral oneaors-

o] ren [ sop ] oo

OO Tabl Xorg | 01 Tale Yo Foten | Beam et ot | Ortn Tabe xavg | Orti Tale vavg | Fatten ”Beam vent
Trace Filter Trace Filter
[ Horizantal [¥lLegend ¥Grid [ Horizonal [¢] Vertical W Legent rid E
| orbit ot | Single Orbit ot Orbit Plot Single Orbit Pot
o2 2 rzERL

Ap-24, 2012 131637

[ET5
Uiz Ot ¥ g
.1- (0 ]
N / L2

el

Live Ot Y ]
Lz Orbt Y tog2

Live OFt ¥ g
Lie Ot ¥
Lz Orbt Y tog
Live OFt Y g7
Lz Ort Y eog3

ertical

Lz Orbt ¥ g1
Lz O, Y g1
Lz Orit: Y g1

Lz Orbt ¥ g1

Eror ¥ Aviz

: LieOr 1 & a
- 4 i ueor Vel | €
2 £ i SRR / Live OrBi Y 2913 £
g O i ok vegly| | £
8 \ y i
£ £

Err A

B Augg
i Error: ¥ Aug1]
Iy Error: ¥ Avgl

Error: ¥ Avg12)

it Eror:  Avalq
Error: ¥ Aug1s

Error: ¥ Aug17]

Q‘IM Error: ¥ Avgl1g|
1 111 Eror:~ sy’
. o e
0 10 13 k) EH 2 68 i i 9 15 6 128 145 185 4 134 194 a3 23 23 a2 242 252 21 Il 51 290 0 100 200 300
Positicn from 2 ng <tart (my Pesitian from 2ing stent ()

I — - T - -t — - b T - - — - SN 1 ~ 0 A B - T

It H T T A — - R - - - T
sy 9 ] A | o g | a9 e o | o | ome



CHINESE ACADEMY OF SCIENCES

"o o Tale g | OrbTabl vasp | Pt | Beam e
Tt Fiter

HHEP TR

China Spallation Neutron Source

ot | Ort Tabe xavg | Ort Tale vavg | Faten ”Beam vent

PlLegent ] Grig | 01
[ Ortit it | Single Obit Flot

Trae Fiter
lorizontal [ verical

Orbit Plot. ~Single Orbit Plot

g oot

v Legend

Ap°24, 2012 0116:26

=
ki
=ant
] e et
I ™ Fal /—1‘ . Y Y . 1
" I Retore orrection/ orizontal
‘ 0/// PDUO1IUIC U0V NIV 1T101'12011td 1l
2 W

—o— Li Tror ¥ gl
—e— L ot X hwgts]

/1l
/

—a— LDt Xt
/a

—e— Liv: ot X gt
o —o— Liv Crat: X gl

1

AL

=

X
X430

D
—~
D}

3

2

|4

it % Al
X a2

X4tz

DS

—e— Live Irbit ¥ dnt<
—e— Live It X 4gts

—e— Live Irbit X 417
—e— Live Irbit X 4n18

\!

Beam displacement cmrm)

—e— Live Tt X Aot
—e— Pasiced Crbi Brer X Avig
—e— Paiced Crbi Brer X Avgl

Deam dislacement tmm)

—e— Pradicied b Brer vz

—e— Pradicied Crbi Brer X gt
—e— Pradicied b Brer vt
—e— Pradicied Crb: Brer X g

—

—e— Pasiced Crbi Brer ) Avg?
—e— Pasiced Crbi Brer ) Avig

—e— Pradiced b Brer vl
—e— Pradiced b Brer X vl |

—e— Peasiced Erbi Brer X A1)

—e— Pradiced b Brer 3 Avglq

2

—e— Pradiceed Crbi: Erer X Avls|

—e— Peadiced Crbi B X Avgl|

[
-
=

3 100

—e— Pradicied b Ber X Al
—e— Pradiceed o Erer X vl

200
Postizn fror Fing sta™ (=}

A i — - e - - - — -

® 8 e 7

o7 106 15 1%

154 184 14 23

3 s
Pesiion from ing sten )

€1 21 23 e 360

A i — A - i — - S - -

Fiattening 0. O | W%

o | o0 | o |

ratening o, 3 [ Ty B e e

ot o Tabl avg | Ot Tatle Yavg it | Beam vert
Trace Filter
[ aranea

el

r]Legend V] Grid

| orbit ot | Single Orbit ot

20°24,2313 973821

loriteic tical

[ET5
Uiz Ot ¥ g
Live Ot Y ]
Lz Orbt Y tog2

Live OFt ¥ g
Lie Ot ¥
Lz Orbt Y tog
Live OFt Y g7
Lz Ort Y eog3

Lz Orbt ¥ g1
Lz O, Y g1
Lz Orit: Y g1

Lz Orbt ¥ g1

o] ren [ sop ] oo

ot | Ortn Tabe xavg | Orti Tale vavg | Fatten ”Beam vent

Trace Fiter
[ Herizontal [7] Vertical

Orbit Plot Single Orbit Pot

g Orbis-

W Legend

Ap-24, 2012 131637

ertical

: LieOr 1 & a
- 4 i ueor Vel | €
2 £ i SRR / Live OrBi Y 2913 £
g O i ok vegly| | £
8 \ y i
£ £

Eror ¥ Aviz

Err A

B Augg

Error: ¥ Aug1]
Error: ¥ Avgl

Error: ¥ Avg12)

it Eror:  Avalq

Error: ¥ Aug1s

Error: ¥ Aug17]

Error ¥ Augle
Error A

145 B4 1M 4 W23 om moa Mm%l & @l
Posticn rom 2ng start m)

It - - — - e - A - — - - — -

o 100 2m
Pesiion from g sten )

[ T ]

30

1 bt | W 1 1 .01 s L s 111

Fiattening NO. 19 all trace Corrector searth completed :nHj Raen [ sup | gy |

Fiataning ¥0.19 all uace Correcor seach completed 20 e | 50 [ Apmye




7 SNS HBhFiE

~ CHINESE ACADEMY OF SCIENCES China Spallation Neutron Source

0.85 : 0.8
0.84 | ! 0.78
. 0.83 | t 0.76
£ 2
ﬁ 0.82+ | = 0.74
0.81} +. 0.72
| 0.7 : ' :
- .8 | T > 0 0.5 | 1.5 2
Turn Number < 10% Turn Number w 10%

Tune variation during the acceleration process. The variation of horizontal tune is
less than 0.02, and the variation of vertical tune 1s about 0.04.



Operation for User Experiment

2018.01.15~01.21 CSNS/RCS Commissioning
2018.01.22~ Operation for User Experiment(@ 10kW
March, 2018~ Operation for User Experiment@20kW

_RCS CO::TgtBcamPower
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Summary

» Careful preparation work was performed before the beam commissioning
» Systematic magnet measurements
» Wave form compensation for RCS magnets
» Study on the effects of fringe field and interference of quadrupoles
» The beam commissioning of CSNS/RCS went smoothly
» Plan for next stage
» Operate for user experiment

» Optimizing the performance of AC mode, and increase the beam power
» Orbit correction in AC mode
» Parameters measurement in AC mode, optimization of online-model
» Collimators optimization

» Injection painting optimization.......
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