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SPPC Layout

(Su Feng, Jul. 10, 2015)
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Layout of two CEPC lattices

CEPC Lattice Layout (Septemper 30, 2014)
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CEPC Lattice Layout (Feb 11, 2015)

%RF | | [ %RF

4 straights, 944 m each)

(8 arcs, 5852.8 m each)

i
Huiping Genqg




Y 1R 14 8 b F Zr 3 1P 752 4y
s, a "E ST [La 47 74 Al g af
C

t 44 7%
hinese Academy of Scien

Consideration of CEPC New Layout with PDR

CEPC Partial Double Ring Layout
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SPPC Layout

(Su Feng Jan. 10, 2016)

LSS1/5 coll : 3.2Km
LSS2/4/6/8: 788.31m
LSS3/7_pp: 973.83m
ARC: 5963.2m

&
&
g

LSs1_coll

arccelll

LSS8 extr

arccell2

arccell2

LSS2 inj

arccelll

LSS6_RF

arccell2

arccelll

arccell2

LSS4 RF

arccelll




Parameter Estimate for ARC CELL

C = 58 Km . . : :
LSS - 12 Ku High Field Dipole in Pre-CDR :
Larc = 58 - 12 = 46 Km 20T, 15m
arc filling factor =0.8
. - - 2453.3 2628.57
Lpipole = 46 % 0.8 = 36.8 Km —= =9'58<11<'_TE§?_ 10,265
LDipole
p=— = 5856.9 Km n- 10
Lp=14-15m ng = 2560
np = —2FL | 54533 2628.57 - 22 . 0.002454369
Lg 2560
Ip=p8=14.375m
8 % L
EO = 35 TeV Lee] = ® -143.75m
3> TeV 37313.4 I
¥ 938 Mev ' ., Leell«(1isinfg]) . _ F1.—Sin[}]
B=1 B = Sin[u] Cos[%]

116 635.29 D* _
B = =19.92T 4_*Sin[%:| 8

5856.9
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ARC CELL
-m-m-—
SPPC 0.5m 1m 14.375m
FCC-hh 6.3137m 1m 0.5m 2.184m 14.3m 1.36m

Betax: 244.878/42.57 (e, =4.1um)

T 1} €
Wi E (Collision: 35TeV) ="

19.86 582.156  4.9899E-3 (Injection: 2.1TeV)

e (Collision: 1.099*10"-10m=0.1099nm)

Pre-CDR: ( Injection: 1.83*10"-9m=1.83nm)
Dipole:  L=15m B=20T o (Collision: 1.66*10"-4m=166um)
Quadrupole: ( Injection: 6.76*10"-4m=676um )

D=45mm Bpoe=16 T R=20*0mnj=13.52mm

G=711.1T/m K1=6.097*10"-3
D=27.04 10
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Dispersion Suppressor (DS) types
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Dispersion Suppressor (DS)
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Long Straight Section
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SPPC Layout

(Su Feng Jan. 10, 2016)

LSS8_extr LSS2_inj

&
</ 4
g

arccell2

arccelll

—_———— . B Y =1 _ e ————— ............... __I__SSS__pp__ .......

arccelll

arccell2

LSS1/5 coll : 3.2Km
LSS2/4/6/8: 788.31m

LSS3/7_pp: 973.83m —
ARC: 5963.2m

LSS6_RF | LSS4 RF

arccell2 : arccelll

LSSSi_coII
6 15




B (m)

&
[

|||||||||||

250.0
227.5
205.0
182.5
160.0
137.5
115.0
92.5
70.0
47.5
25.0

14 8 2o 4 Ip 1P 742 £
G -& (L & q7 98 AT a6 P
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

LSS1/5 coll
L NNRARARRRRRRRRRRRY L

LSSI_COLL LSS5 _COLL
Wind.aws v.emi?? 8_51|/15 . | 1']./01/1'6 jj_‘]2_]6 20 -~ 250.0 Windlows t’fzrsiltr)f? 8.511/15 . . III/OI/IIG H.|12J6 20
1 J- s 55 275 il 18
R L 1.6 205.0 - 1.6
j{ L 1.4 182.5 - 1.4
y - 1.2 160.0 1 12
_i Ull - 1.0 137.5 il ull i 1.0
] - 0.8 115.0 A w L 0.8
] L 0.6 92.5 ] 06
LA 1
] U “ | L 0.2 4751 U U U “ | L 0.2
Y S— ) Y S S— Y
0.0 1000. 2000. 3000. 4000. 5000. 0.0 1000. 2000. 3000. 4000. 5000.
s(m) s (m)
0« poc = 0.00000 o+ poc = 0.00000
Table name = TWISS Table name = TWISS
L=3243.106m

ARCDSPL, ARC_to_STR, 21.5*STRCELL, STR_to_ARC, ARCDSPR
382.4m, 71.719m, 3104.6m, 66.789m, 382.4m

16

D (m)



B (m)

XD 20wk ab g I M 1R s R
el o s et
LSS2_INJ LSS8_EXTR
250.0 _Windows Lersfon, 8. 51/15 | . 11/01/16 U ]2.]6— 20 - 250.0 Wmdows Lerswn 8 51/15 “/01/16 u 12.16 20
227.5 1 W18 £ 75 L 1.8
20504 || Nrze = 205071 16
182.5 | [/l ;' |14 182.5 LI L 1.4
160'0_, ({ 'R T 12 160.0 1| L2
137.5 1|1 Lo 1375 4\ \F 10
115.0 7 r 0.8 115.0 - L 0.8
92.5 1 0.6 92.5 1 L 0.6
70.0 7 r 04 70.0 ) L 0.4
47.5 - 0.2 47.5 1 L 0.2
25.0 . 0.0 ] I
0.0 1200. 1600. 2300% 1200, 16006""
som s(m)
8}/})06‘ = 0.00000 Sr/puc — 0.00000
Tuble name = TWISS Table name = TWISS
L=788.306m
-ARCDSPR, ARC to STR,4.5*STRCELL, STR _to_ ARC, -ARCDSPL
382.4m, 71.719m, 649.8m, 66.787m, 382.4m 17

D (m)



B (m)

P 1R 44 8 w64 2 1P 242 4
B B ot s S A
LS5S4 RF LSS6_RF
250.0 Windows version 851/15 -’1/01/16 11.12. 16 20 250.0 Windows Lersion 8. 51/15 | . 1]/01/16 11!.]2.16 20
227.5 1 | L 18 & 227.5 1 L 7.8
100 T ol | , L
205.0 il", :" | ,"I ".‘ * 1.6 205.0 _"II‘ | _ 1.6
j ig-g pAn I j -;‘ 1825 ) ;' | - 14
11504) | | - 0.8 A | L
925 ] 06 115.0 1 - 0.8
70.0 ] L 0.4 92.5 1 - 06
0.0 0. 0. 1200 1600. 25.0 0.0
s(m) 0.0 ]200. 1600.
0« poc = 0.00000 s (m)
Tuble nume = TWISS 8+ poc = 0.00000
Table name = TWISS
L.=788.306m
-ARCDSPR, ARC to STR, 45*STRCELL, STR_to_ARC, -ARCDSPL
382.4m, 71.719m, 649.8m, 66.787m, 382.4m 18

D (m)



[*10%( 3)]

B (m)

b 20 ¢t a4

o 4 I S

19 24 72 £,

G s (L e 778 A au P
ste of High Energy Physic ese Acad

cademy of Sciences

b~
SN R N S0 0 S

=
>

A I e “m_ﬂm_m]]]]ﬂ
I
LSS3_PP
Windows version 8.51/15 1101716 11.12.16
T8 D 1 B [ 2=
] I\I||I x J. ¥ i I\ ?18 oy
. 16 £
—I"I I‘I '— 1.4 '-x-....
1l 12 <
IV AL r S
] V| 10 <
a L e
_ ‘,I _- 08
1 ". - 0.6
. r 0.4
. . | r 0.2
l‘:l T T T .l T T 00
0.0 400. 800. 1200. 1600.  2000.
s(m)
8+ poc = 0.00000
Tuble name = TWISS
L.=973.829m

LSS3 pp/LSS7 pp

m]]ﬂﬂ_mn_ﬂ]ﬂlﬂlmﬂﬂ
0

Illllﬂ'][HHm]ﬂ

|
LSS7 PP
10, Winéows 1:ers;'())ln 8‘5‘]/15. . S’I/IOI/]? L."‘12J6 20 ‘g
,'| ) x X y f II '_ =
9, - i I 1.8 S
8. - .'I ". - 1.6
ARINE - 1.4
6.4 |/ - 1.2
54 - 1.0
4.1 - 0.8
34 - 0.6
2. 4 " - 0.4
1. 4 | ) r 0.2
0.0 N 0.0
0.0 400. 800. 1200. 1600. 2000.
s(m)
8+ pec = 0.00000
Table name = TWISS
Beta: 0.75m

Crossing angle: 146urad

ARCDSPL, ARC_to_STR, 21.5*STRCELL, STR_to_ARC, ARCDSPR
382.4m, 71.719m, 973.829m, 66.789m, 382.4m

19



\<,a—1\./n

q 9 'h/u"

T T TN T

K1.QT.1R 4.9751e-03 580.428 6 3543.69
K1.QT.A2R  -5.2595e-03 -613.668 9 9601.686
K1.QT.B2R  -5.2595e-03 -613.668 9 9601.686
K1.QT.3R 5.3434e-03 623.369 8 9731.53
K1.QM.4R  -2.2804E-04 -266.04 4 3798.29
K1.QM.5R  8.8592E-04 103.36 4 1506.53
K1.QM.6R  -1.2144E-03 -141.68 4 587.87
K1.QM.7R  1.0640E-04 124.133 4 531.25
K1.QM.8R  -4.2431E-03 -495.028 4 162.20
K1.QT.1L -4.9751e-03 -580.428 6 3543.69
K1.QT.A2L  5.2595e-03 613.668 9 9601.686
K1.QT.B2L  5.2595e-03 613.668 9 9601.686
K1.QT.3L -5.3434e-03 -623.369 8 9731.53
K1.QM.4L  2.2804E-04 266.04 4 3798.29
K1.QM.5L  -8.8592E-04 -103.36 4 1506.53
Ki.QM.6L  1.2144E-03 141.68 4 587.87
K1.QM.7L  -1.0640E-04 -124.133 4 531.25
K1.QM.8L  4.2431E-03 495.028 4 162.20

Q Strength

Pre-CDR:

IR:

D=60mm
G=666.7T/m

R=30mm

20mm=200

o=1mm

Bpole =20 T

K1

B=0"2/e=10.03km

Matching section:

D=60mm
G=533.3T/m

B

pole

K1

=5.716*10"-3

=16T

=4.572*10"-3
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Separation Dipole
Crossing angle schemes

Crossing angle is achieved:
» for the horizontal plane by powering differently D1 and D2

D2 D2
__\\Dl P Dl//__
N

» for the vertical plane by tilting D1 and D2

resulting in a vertical deflection
D2 D2
D1 1P D1

S
L=

X g Full crossing angle=146urad 2!
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Separation Dipole
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s (m)
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Summary

The first version of SPPC Lattice was designed . The whole
length and layout is according to CEPC lattice layout. full
crossing angle is 146urad.

Crossing angle and Separation Dipole need to be studied and
installation.

LSS3 pp low-B pp optics need to be studied and optimization.
The Dynamic Aperture need to be studied: MADX or Sixtrack.
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