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1. CEPC PDR Parameter and Lattice Layout




(wangdou20160325)

Pre-CDR H-high lumi. | H-low power w V4
Number of IPs 2 2 2 2 2
Energy (GeV) 120 120 120 80 45.5
Circumference (km) 54 54 54 54 54
SR loss/turn (GeV) 3.1 2.96 2.96 0.59 0.062
Half crossing angle (mrad) 0 15 15 15 15
Piwinski angle 0 2.5 2.6 5 7.6
N./bunch (10%1) 3.79 2.85 2.67 0.74 0.46
Bunch number 50 67 44 400 1100
Beam current (mA) 16.6 16.9 10.5 26.2 45.4
SR power /beam (MW) 51.7 50 31.2 15.6 2.8
Bending radius (km) 6.1 6.2 6.2 6.1 6.1
Momentum compaction (10-) 3.4 2.5 2.2 2.4 3.5
B X1y (M) 0.8/0.0012 0.25/0.00136 0.268 /0.00124 0.1/0.001 0.1/0.001
Emittance x/y (hm) 6.12/0.018 2.45/0.0074 2.06 /0.0062 1.02/0.003 0.62/0.0028
Transverse op (UM) 69.97/0.15 24.8/0.1 23.5/0.088 10.1/0.056 7.9/0.053
ElP 0.118 0.03 0.032 0.008 0.006
&P 0.083 0.11 0.11 0.074 0.073
Vee (GV) 6.87 3.62 3.53 0.81 0.12
f oe (MHZ) 650 650 650 650 650
Nature o, (mm) 2.14 3.1 3.0 3.25 3.9
Total &, (mm) 2.65 4.1 4.0 3.35 4.0
HOM power/cavity (kw) 3.6 2.2 1.3 0.99 0.99
Energy spread (%) 0.13 0.13 0.13 0.09 0.05
Energy acceptance (%) 2 2 2
Energy acceptance by RF (%) 6 2.2 2.1 1.7 1.1
n, 0.23 0.47 0.47 0.3 0.24
Life time due to 47 36 32
beamstrahlung cal (minute)
F (hour glass) 0.68 0.82 0.81 0.92 0.95
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CEPC Partial Double Ring Layout
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2. CEPC PDR ARC Length Consideration and Redesign
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CEPC PDR ARC Length Consideration

The circumference should be also considered of SPPC

requirement...

1. ARC+Straight (>=53 Km)
2. ARC+Straight+PDR
3. ARC+Straight+PDR+FFS
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SPPC Layout (Su Feng Jan. 10, 2016)
CEPC Partial Double Ring Layout
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Theory:
—
E0 = 70 - 100 Te
35 TeV
938.27 MeV
B=1
EO
Bo=— =3.1267 By =116635.29Tm
C
BO =20 T)
Bo 116635.29 5831 7645
Lpipole = 2 710 = 36 642.05m

ARC filling factor f1 .

Lpipole 36 642.05
Lagc = = = 45802.56m
£1 0.8

Lss3pp = Lss7pp = 973.83 m

Lss2 =Lss4 =1Lss6=Lss8=788.31m
L1 =50903.46
Lssl =Lss5=3.3km
CO0=57503.46m

In Practice:

SPPC

FCC-hh

6.3137m Im

C ARC Length According to SPPC

ARC CELL
0.5m im  14.8m
05m  2.184m  143m  1.36m
Betax: 244.878/42.57 (€. =4.1um)

@ 582.156 4.9899E-3

Pre-CDR:

L=15m B=20T

Quadrupole:
D=45mm
G=711.1T/m

Dipole:

Booe=16 T

Ly =14.8m

B max G max
[T/m]

K1=6.097*10*-3

Betay: 42.569/244.869
€n
E=—

E (Collision: 35TeV) Y

(Injection: 2.1TeV)

e (Collision: 1.099*10*-10m=0.1099nm)
( Injection: 1.83*10*-9m=1.83nm)

o (Collision: 1.66*10*-4m=166um)
( Injection: 6.76*10"-4m=676um)

R=20*0[DJF1 3.52mm

D=27.04

14.8%8
FopDoO : £f1 = —— =

144.

14.8 %
ARC : f1 =

4
838 +14.8%x8%2

(38
37389.85
0.7809
L1l = 52 981.42
CO = 59581.42

Lare =

=\Q. 7809

+2+2)%144.4

= 47880.46
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Emittance Increase (2.06nm->2.1668nm)
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Electrostatic Separator in LEP Defocusing Quadrupole

| Separator length | .

| Inner diameter of separator tank | > L Crd

| Electrode length | ey | e P \Y 4

| Electrode width | L=4.5m 2 \, Lo \: = PL?

| Nominal gap | ) S | =Y” N |

| Maximum operating field strength | Lelectrode=4.0m 4ik" ¥ r"ﬁ

| Maximum operating voltage | & |

| Max. deflection per separator at 55 GeV | Efiela=2MV/m

| Conditioning voltage on the test bench + | P22 PYBEREER RS LAY 20 (A GO MR 1 o O TG WS )

I Conditioning voltage after installation + 160 kv | E=55GeV o [t cu l[]]l Ly

Maximum voltage for vernier adjustment + 35 kv - e ———— :PC Partial Double Ring Lattice(ARC1.2.1-nodis

| Ranke of vernier adjustnent at 55 Gev 76 wm |  Angle=14Surad e g ovo Mo i1 i b sosa

| Horizontal good field region (1% limit) + BO mm | T TB B D % % % ' x y

| Maximum tilt per electrode + S mrad | S o] plE 0.035

| Pumping speed of sputter lon pumps 800 1/s | E=120GeV 120: i 0015 £ 0000

| Pumping speed of sublimation pumps 1300 1/s | 100 -0020 0.025

| Nominal vacuum pressure in the low-beta | Angle=66urad a1 092> 0.020

| insertions 2.7-107° Pa| 4.1 B 0.015

| Number of separators per collision point 4 | 101 0040 0.010

| Total number of separators 32 | 20. -0.045 :

| Total number of high voltage circuits 32 | 00T T T W 5060 7o 80, 0% 0'0:‘5)

| | s(m) C00 10 20, 30, 40. s0. 60. 70. 8o
8/ poc = 0.00000 ()

Table name = TWISS.

Design Progress of QDO in partial double ring Dl A 0
ual Aperture

<+ Compact high gradient QD0 quadrupole magnets are needed in
interaction region of the CEPC partial double ring.

Name Magnetic length (m) Field gradient (T/m) | Coil inner radius (mm)

QDO 13 200 125

solenoid

£

TP Lumital

compensating
solenoid

QF1

Yingshun Zhu, May 4, CEPC AT meeting screening solenoid




According to CEPC Pre-CDR Magnet Parameter

Quantity 1984

Quantity 2304
Maximum field strength(T) 0.07 Bore diameter (mm) 100
Magnetic gap (mm) 80 Field Gradient (T/m) 10
Bending angle (mrad) 3.17 Magnetic Length (m) 2.0
Magnetic Length (m) 18 Core width and height (mm) 700*700
Bending radius (m) 6094 Core length (mm) 1960
Good field region (mm) 100
Core cross section (W*H) (mm) 450*400

SERE Aperture diameter (mm) 120 120

Field Gradient (T/m) 304 309 ; )
Good field region (mm) 100 100
Magnetic Length (m) 1.25 0.72
o Strength of sextupole field 180 180
Peak field in coil (T) 7.2 7.1 (T/mA2)
Coil inner diameter (mm) 40 40 Magnetic Length (m) 700 400
Coil out di t 74 74
oil out diameter (mm) Core width and height (mm) 520 520
Cryostat diameter (mm) 400 400
Length of iron core (mm) 670 370

Coil mechanical length (mm) 1500 950
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Angle(mrad) | L(m) Brho(EO/ | B(T) Ek(KeV) | KeV/m
c)(T/m)

BSeplL
BMatchllL
BMatch2L
BMatch3L
B2

B3
BMatch3R
BMatch2R
BMatch1R
BSepR

3.205
-0.0625
-8.344
1.997
-7.653
2.1428
-2.1428
7.653
-1.997
8.344
0.0625

19.6
4.5

19.6
19.6
19.6
19.6
19.6
19.6
19.6
19.6
4.5

6115.44
-72000
-2348.99
9814.72
-2561.09
9146.91
-9146.91
2561.09
-9814.72
2348.99
72000

400
400
400
400
400
400
400
400
400
400

0.06541
-0.00556
-0.1702
0.0407
-0.1562
0.04373
-0.04373
0.1562
-0.0407
0.1702
0.00556

626.349
53.2

1630.66
390.271
1495.61
418.764
418.764
1495.61
390.271
1630.66
53.2

31.956

11.822

83.1967
19.9118
76.3069
21.3655
21.3655
76.3069
19.9118
83.1967
11.822

20



CEPC PDR1.0.3 with FFS (Yiwei20160817)
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Emittance Increase (2.06nm->2.147368nm)
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3. CEPC PDR DA Study ( NSGAII & DA Optimization)
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Nonlinear Driving Term (ARC)
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4. CEPC APDR Scheme
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5. CEPC Double Ring Scheme
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6. Summary

€ The first version of CEPC Partial Double Ring Lattice was designhed
(Version 1.0). The whole length of CEPC PDR is 3781.27m, full
crossing angle is 30mrad, maximum distance between two ring is
14.913m.

€ The Dynamic Aperture need to be optimized. Now the DA of CEPC
with PDR and Bypass(at IP2/4) and without FFS is better than
before, but the DA with FFS is not good enough.

€ The linear lattice of PDR may also be optimized.
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