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Introduction

” . ” itbar Higs | W [ 7
« MDI stands for “Machine Detector Interf e E—
stands 10or dcnine vetector Interrace e o
SR power per beam [MW] 30
: H [Half crossing angle at IP [mrad] 6.5
* Interaction Region and other components T
[Energy [GeV] 180 120 80 455
[Energy loss per turn [GeV] 9.1 1.8 0.357 0.037
o 2 I PS Piwinski angle 121 5.94 6.08 24.68
[Bunch number 35 249 1297 11951
o IBunch population [10"10] 20 14 13.5 14
° 33 d C | B rent [mA] 3.3 16.7 84.1 803.5
m ra rOSSI ng a n g e I\;(illlllelcllnu;lelnco::ljl‘)acti011[10'—5] (;71 0.71 1.43 1.43
[Beta functions at IP (bx/by) [m/mm] 1.04/2.7 0.33/1 0.21/1 0.13/0.9
. . . [Emittance (ex/ey) [nny/pm] 1.4/4.7 0.64/1.3 0.87/1.7 can 27/1.4
i 1gx/sigy 39/113 53 35
* Flexible optics design —— et
+ [Energy spread (SR/total) [%] 0.15/0 72" 2‘ \mp‘o v.07/0.14 0.04/0.13
M M [Energy It (DA/RF) [%] 23 ~ui22 1.2/2.5 1.3/1.7
i CO m m O n Layo ut I n I R fo r a | I e n e rg I eS Blelzij-\b:;??):::x;eters (ksix’k:iv) 0.0;1 = 0.015/0.11 0.012/0.113 0.00;*0.127
IRF voltage [GV] 10 2.2 0.7 0.12
° . . . . IRF frequency [MHz] 650 650 650 650
High Luminosity, low background impact, low |jeesesmmmiti st oe o o
IBeam lifetime (bb/bs)[min] 81/23 39/18 60/717 80/182202
1B lifeti in] 18 123 55 80
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MDI Parameter Table

Minimal
P.eak Ce.ntral Bending Beam stay clear SR Inner Outer i) i) SR power SR power
uL:C L angle region L) diameter diameter energy energy (Horizontal) (Vertical)
in coil gradient € g two (Horizontal) (Vertical)
aperture
L* 0~1.9m 1.9m
Crossing angle 33mrad
MDI length +7m
Detector requirement of
accelerator components 8.11°
in opening angle
QDa/QDb 3.2/2.8 141/84.7T/ 1.21m 15.2/17.9mm 62.71/105.28 48mm 59mm 724.7/663.1ke 396.3/263k 212.2/239.23 99.9/42.8
T m mm \Y eV W W
QF1 3.3T 94.8T/m 1.5m 24.14mm 155.11mm 56mm 69mm 675.2keV 499.4keV 472.9W 135.1W
Lumical 0.95~1.11m 0.16m 57mm 200mm
Anti-solenoid before QDO 8.2T 1.1m 120mm 390mm
Anti-solenoid QDO 3T 2.5m 120mm 390mm
Anti-solenoid QF1 3T 1.5m 120mm 390mm
Beryllium pipe +120mm 28mm
Last B upstream 64.97~153.5m 0.77mrad 88.5m 33.3keV
First B downstream 44.4~102m 1.17mrad 57.6m 77.9keV
Beampipe within QDa/QDb 1.21m 1.19/1.31W
Beampipe within QF1 1.5m 2.39W
Beampipe between QD0O/QF1 0.3m 26.5W
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: Physical Design

* Interaction Region Layout/Parameters

e L* =1.9m / Detector Acceptance = 0.99
 Estimation of the Radiation Level/Heat Deposition

CEPC Interaction Region
A\ T l’
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" New BeamEiEe Design — Half Detector Eige i

I I l
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0.15%Xo(CDR) : — . L . 4+ 20mm — 35.":".3.‘.5‘.’“m
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1 1 )

1
We are also checking the elliptical cross-section k /
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With LumiCal:

" Interfaces between Q pe and LumiCal

* Will not be putted at detector beampipe region.
* Therefore, the material of extended beam pipe could be changed.

* The material and thickness(material budget) of the flange&bellow needs to

be calculated.

S. Hou
X e _— . D ’2"100
t g | I ——— = 807
T — == =— - — — _ _ — F- _:__::?%_;i;_ é_ 601
» = o
' = 201
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- cee 80 mRad 2011
vy, I A, 20
== S gy 40
t g - e sttt N BMP BMPD 15 mRad
MSES TS XTI Jeivhe g | ppE— T B 3 s e — A A e = == '60‘
';: """"""""""""""""""""""""""""""""""""""""""""""""""" I D .804 V
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https://indico.ihep.ac.cn/event/16508/contribution/1/material/slides/0.pdf
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We are considering to change the material beyond bellows to Al due to demands of LumiCal, it wouldn’t affect heat deposition to much
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Simulate each background
separately
Whole-Ring generation for single
beam BGs
Multi-turn tracking(50 turns)

* Using built-in LOSSMAP with one

step ahead output

* SR emitting/RF on

* Radtaper on

* No detector solenoid

Errors implemented

* High order error for magnets
* Beam-beam effect

2 IR considered(sum)

Plan to study the photon bkgs
generated during all processes,
both single beam and luminosity
related.
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\\Beam-Thermal photon
__ scattering " _~

242 bunches
Beam Lost Particles

Revolution frequency: 2997Hz
1.5%x10"! particles/Bunch

e\/e L: 3x103*cm 2571
Pair Production O
— 4 ]
e Y,

Energy Loss > 1.5%
(energy acceptance)

“—scattering—

/\\ E l Radiative Bhabha
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Photon BG Beam Loss BG

—

Beam Gas
Scattermg

| Background Estimation

A. Natochii i o
SR o2 | %——\ / »\,,\\,A,f’,/\
* | o o)

[ ]
desiga puh

A. Natochii

Injected

/ beam
=

Z’

Z

Machine
aperture

Injection BG

BDSim/Geant4

Synchrotron Radiation BDSim
Beamstrahlung/Pair Production Guinea-Pig++
Beam-Thermal Photon PyBTH[Ref
Beam-Gas Bremsstrahlung PyBGB[Ref]
Beam-Gas Coulomb BGCin SAD
Radiative Bhabha BBBREM
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Mokka/CEPCSW

SAD


https://twiki.ph.rhul.ac.uk/twiki/bin/view/PP/JAI/BdSim
https://twiki.ph.rhul.ac.uk/twiki/bin/view/PP/JAI/BdSim
https://geant4.web.cern.ch/
https://ilcsoft.desy.de/portal/software_packages/mokka/
https://github.com/cepc/CEPCSW
https://accelconf.web.cern.ch/p07/PAPERS/THPMN010.PDF
https://acc-physics.kek.jp/SAD/
https://github.com/shyshi/cepc_bkg/blob/master/Source/BTH/CEPC_BTH.py
https://cds.cern.ch/record/703373/files/thermal.pdf
https://github.com/shyshi/cepc_bkg/blob/master/Source/BGS2/CEPC_BG2.py
http://ir.ihep.ac.cn/handle/311005/253688?mode=full&submit_simple=Show+full+item+record
https://acc-physics.kek.jp/SAD/
https://www.sciencedirect.com/science/article/pii/001046559490085X?via%3Dihub
https://indico.ihep.ac.cn/event/11444/session/11/contribution/213/material/slides/0.pdf
https://indico.ihep.ac.cn/event/11444/session/11/contribution/213/material/slides/0.pdf

SR BG & Mitigation cepl

* The SR must be dealt with high priority when designing the circular machine. At CEPC, there
would be no SR photons hitting the central beam pipe directly in normal conditions

* However, some secondaries generated within QD would hit the detector beampipe, even the
beryllium part. Therefore, the mitigation methods must be studied. We compared several
methods based on CDR, and we believe the results can also be used on TDR with optimization.

lcm
R_mmm‘ Y. Sun

0.15 P
. . , : 1.21-mask-Cu 1736.0
1.21-mask-W 1698.0
2.2-mask-Cu 1147.0
cons-no mask-Cu 257364.0
o cons-no mask-W 148030.0
7Y 1.21-mask-Cu-5umAu 216.0
' - nomask 39400.0
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Mitigation of the BG - Collimator G

Beam Lost Particle Distribution

* Beam stay clear region: 18 6,+3mm, 22 ¢, +3mm = §
* Impedance requirement: slope angle of collimator < 0.1
* 4 sets of collimators were implemented per IP per Ring(16 in total)
e 2 sets are horizontal(4mm radius), 2 sets are vertical(3mm radius).
* One more upstream horizontal collimator sets were implemented JL |
to mitigate the Beam-Gas background o L el s . UJ}B
S. Bal -~ - Positio_nzin Interac(:ion Regio:/meter : °

Beam Lost Particle Distribution

Range of

Horizontal

weon | S0 It
[ RBB_Higgs_TDR

APTX1 D11.785 44611 20.7 0.12 164.00 0.006 1-6

APTX2 D11.788 44680 207 0.12 164.25 0.006 1-6 L 15

APTY1 D11.791 44745 105.37 0.12 165.18 00036 0.156~3.6 %

APTY2 D11.794 44817 113.83 0.12 165.43 00036 0.156~3.6 % o]

APTX3 D105 1729.66 20.7 0.06 6.85 0.00182 1-6 §

APTX4 D10.8 1798.24 207 0.12 7.10 0.00182 1-6

APTY3 D10.10 1832.52 20.7 0.25 722 000182 0.069~3.3 >

APTY4 D10.14 1901.1 207 025 7.47 000182  0.069~3.3

aPTxs  OMBVOTR 56.3 196.59 0 362.86 001178 2.9~11.78 0 . ’”‘ii . ’ T T T

Position in Interaction Region/meter
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" TDR Estimation — with safetx factor of 10 =€

* For fast estimation, we try to perform some scaling based on CDR results according to Luminosity.

e The full-detector TDR simulation has been started.

* We plan to have double check on detector simulation(Mokka/CEPCSW/FLUKA)
* We learn that the background impact on LumiCal must be studied.

Scaling Results on 15t layer of vertex detector W. Xu

| on | monsoww)
TDR Pair-Production Distribution
Higgs (3T) 2.93 5.00 8.00 O e WX

> TE - 108
Z (27) 32.1 115.0 184.0 8 o ;
o : = 10*
_ Hit Density(cm~2 - BX™1) TID(krad - yr=! NIEL(n,,x10'2 - ¢ CEPC {s=240 GeV ‘-‘ ]
Vertex 5360 120.4 10g {510
TPC 2.59¢-2 387.09 42.503 ] (0P
Ecal Barrel 1.16e-3 31.56 8.002
Ecal EndCup 1.36e-3 14.175 6.128 10
Hcal Barrel 2.78e-5 1.450 0.9326 02
-1-0.8-0.6-04-02 0 0.2 04 06 0.8 1
Hcal EndCup 1.32e-3 26.31 6.351 coso
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"~ Mechanical Design of the detector beam pipe CEP )

- 350 - Qi
Outer Be Layer: 0.15mm - 165(outer Be pipe)
Gap: 0.35mm ~N - - - - (i'i
Inner Be Layer: 0.2mm Q . S - 1 [_’ y ©
Thickness: ~0.2%X, ! e —— —
70(Alpipe) | 160(inner Be pipe)

* Coolant might be paraffin or water.
* If water was chosen, then the corrosion on Be
must be studied.

* Preliminary analysis shows that the dynamic
temperature/pressure could meet the
requirements.

2022/7/7
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25(Be pipe) 25(Be pipe)

Temperature[C]
2 ad 2P AP N . ad P B

N

N
I wmmmmmsfafbsl
S —

tnax Of €xpending AL: 26.8°C

A\ --

tmax Of inner Be: 35.6°C t,,,, Of transition AL: 34.3°C
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Engineering efforts on several kex comEonents i

Cryostat
Cryostat Chamber Helum
Vacuum vessel
Adjusting
mechanism
Support bed q ==
Anti-solenoid Support rods
Movement
mechanism
The 2021 version
detector Iron vork I ron YO ke RVC
Iron Yoke thinkness : 50mm
u derctor thinkness : 40mm | —_— I
The 2022 version : \s\g‘“‘““ﬁw’&.’h

””””””””””””"”

Iron Yoke thinkness : 40mm
W derctor thinkness : 50mm

o
Bellows
Gas_tube ]

SC Magnets/Coil

g,
“({‘3\"\" mmW‘,:’/

Two layers of
edge sealing

A Dimensions:

%

2 s ¥ Y0 .
_ 4 = 57 Replace the sealing membranes by two * Transversal: Max. ¢174mm

layers of edge sealing. F EonEitudnE s mm
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* One of the preliminary (conceptual) installation scheme of the CEPC detector.

Preliminary Installation Scheme

« Still facing lots of troubles and challenges.
* Needs to be optimized further.

1. End yoke assemble

2. Iron yoke base assemble 3. Barrel ion yoke assemble 4. Temporary mounting base assemble

».

9.ECAL is pushed i

2022/7/7

10. Remove the temporary base 11. End yoke is push in 12.MDI docking
ICHEP2022, Accelerator Session, Bologna(Zoom), H.Shi(shihy@ihep.ac.cn)
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), Summary & Outlook

* We are moving our desigh to TDR phase.
* Layout & Physics design has been updated.
* The heat deposition calculation was done.
* The estimation of radiation level caused by BG is under simulation.

* The mechanical design is updating, including the thermal analysis based on
the deposited heat.

* The optimization and validation of current design is always needed.

* The BESIII backgrounds experiment was done last/this summer. The data has
been taken and under analysis.

 Validate our BG simulation codes using BEPCII and SuperKEKB.

Thank You
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Backup
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Physics Gains for 20mm Be

* First estimates made with fast simulation and scaling

2 2 2
5p - vS+ B - 1 0d,= Ogeom +20MS , i
— - (19172 0211 Nscatt(p . .
0.15 ,U/ S vV € p - (rz—n) + (rz—r1) +Zj=1 (R]A@])
o V. [ dxy vs momentum (6=60°)
g : — material budget A
W 0.14 | g : [ e Rygam ppe=10mm
- - resolution o— Ryoam pie=12MmM
0.13F Q. Ruan & Z. Wu v _t4amm | H.Zeng
. — — inner radius IS ——
0 12: = R e beam pipe‘16mm
5 - (= ~3 .
E B B SN
0.11F B(H>cc) at 16 mm I gt
0.1- 4
0.09:- L E I e == =2 2 S
0.08 T 7o 0
Goe * Implement the geometry in
0.06F- : : .
. I simulation and run a full analysis
09 "04 065 08,1 /12 14 16 18 2

relative scanned parameter to estimate the phy5|cs gains

G. Li
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Higes | W [zoD | zon

Number of IPs

>

Beam energy (GeV) 120 | 80 | 455
Circumference (km) 100

Synchrotron radiation -

loyss turn (GeV) e e 9.030
Crossing angle at IP (mrad) 16.5 x 2

Piwinski angle 3.48 7.0 23.8

Particles /bunch N; (10'°) 15.0 12.0 8.0

Bunch number 242 1524 12000 (10% gap)
Bunch spacing (ns) 680 210 25

Beam current (mA) 17.4 879 461.0

Synch. radiation power (MW) 30 30 16.5

Bending radius (km) 10.7

Momentum compaction ( 107%) 1.11

B function at IP B,*/4,*(m)| 0.36/0.0015 0.36/0.0015 0.2/0.0015 | 0.2/0.001
Emittance X'y (nm) 1.21/0.0024 0.54/0.0016 0.18/0.004 | 0.18/0.0016
Beam size at IP /G, (um) 20.9/0.06 13.9/0.049 6.0/0.078 6.0/0.04
Beam-beam parameters & /5 | 0.018/0.109 0.013/0.123 0.004/0.06 | 0.004/0.079
RF voltage Var(GV) 217 0.47 0.10

RF frequency frr (MHz)

650

Harmonic number

’16816

Natural bunch length o; (mm)

Bunch length & (mm)

esiO" —

Damping time 7/ 5/ 7z (ms)

| Natural Chrom al Chromatici+-

2.71 I
+v.5/849.5/4250 |

Base\‘ siol [ -491/-1161] -513/-1594

363.10/365.22

Benr »018 CD

Higes | W | 7
Number of Ips 2
Circumference [km] 100.0
SR power per beam [MW] 30
Half crossing angle at IP [mrad] 16.5
Bending radius [km] 10.7
Energy [GeV] 120 80 45.5
Energy loss per turn [GeV] 1.8 0.357 0.037
Piwinski angle 5.94 6.08 24.68
Bunch number 249 1297 11951
Bunch population [10"10] 14 13.5 14
Beam current [mA] 16.7 84.1 803.5
Momentum compaction [10"-5] 0.71 1.43 1.43
Beta functions at IP (bx/by) [m/mm] 0.33 0.21/1 0.13/0.9
Emittance (ex/ev) [nm/pm] 0.64/1.3 0.87/1.7 27/1.4
Beam size at IP (sigx/sigy) [um/nm] 15/36 D eS’\g“ 35
Bunch length (SR/total) [mm] 2.2/2. 2248 o ed 2.5/8.7
Energy spread (SR/total) [%] 0.15/0. 20 \mp‘ v.07/0.14 0.04/0.13
Energy acceptance (DA/RF) [%] 2.3 -ul.2 1.2/2.5 1.3/1.7
Beam-beam parameters (ksix/ksiy) 0.071 _.. 0.015/0.11 0.012/0.113 0.004/0.127
RF voltage [GV] 10 22 0.7 0.12
RF frequency [MHz] 650 650 650 650
[HOM power per cavity (5/2/1cell)[kw] 0.4/0.2/0.1 1/0.4/0.2 -/1.8/0.9 -/-/5.8
Qx/Qv/Qs 0.12/0.22/0.0788 0.12/0.22/0.049 0.12/0.22/ 0.12/0.22/
Beam lifetime (bb/bs)[min] 81/23 39/18 60/717 80/182202
Beam lifetime [min] 18 12.3 55 80
Hour glass Factor 0.89 0.9 0.9 097
Luminosity per IP[le34/cm”2/s] m (\(D 16 (Ll\)

0.065 0.040 0.028
e 0.46 0.75 1.94
(k\
Natural energy spread (%) 0.100 0.066 0.038
Energy spread (%) 0.134 0.098 0.080
Ener_gy accepzmlce 135 0.90 0.49
requirement (%)
Energy acceptance by RF (%) 2.06 1.47 1.70
Photon number due to 0.082 0.050 0.023
beamstrahlung
Beamstmhl}mg. lxtftxxllg 30/80 >400
quantum lifetime’ (min)
Lifetime (hour) 0.43 1.4 4.6 I 25
F (hour glass) 080 0.94 0.99
Ln.mmosnty P (10%em>) | C 3 ) 10 17 [ (C 32 )
T include beam-beam simulation andTeal lattice

2022/7/7
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Inputs — Detector Designs Pl

Particle Flow
Approach
( ILD-like )

Full Silicon
Tracker
(FST) concept

2022/7/7

DR Calorimeter 2T Magnet

5 efector | 300 cm [
.% [ Preshower IDEA concept
3 | | / (also proposed
'-—:':: pe—— / DCH Rout = 200 cm for FCC_ee)
;\: »' B . / IX'HRin = 30cm
VIX ]

| — CalRin = 250 cm

| - —

b Silicon Wrapper ‘

LJ | ] Cal Rout= 450 ¢cm

Drift chamber

Muon+Yoke Solenoid Magnet (3T / 2T )
PEA HCal r~tween HCAL & ECAL

Transve se Crystal bar ECAL

4th Detector
concept
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Map of the MDI Stud N

Accelerator  IP Feedback Detector
BG Simulation Central Beam Pipe
LumicCal Vertex Detector
Vacuum Chamber LumiCal
SR Masks Silicon Tracker
le————n QDO0/QF1 TPC
Anti-Solenoid Hcal
—’-’>< Cryostats Ecal
BPMs Solenoid
CEPC Instability&Impendance Yoke
Last Banding Magnets Cooling Muon Detector
| Shielding Hall
Assembly&Supporting BG Simulation&Shielding
Alignment Software Geometry
Connecting System Alignment&Assembly
| IP Vacuum pumps Electronics
Collimators Last Bending Magnet Cryogenic
Collimators Radiation Protection
ICHEP2022, Accelerator Session, BoIogna(ZuE?Tt.r.T. Doy e e e Booster 21



Thermal Anal

Calculation model and condition
Be Al
A A
|

<:| ﬁl—ld— 'l:> =

*Coolant: water

«Inlet temperature: 23°C
*Flow rate: 3.4L/min

Viscous model: Laminar

The enlarge cavity of Be pipe:
Z:77.3W(5492.7W/m?)
HZ: 332.0W(23589.0W/m?)

Heat in each part of calculation model

*Coolant: paraffin *Coolant: water
*Inlet temperature: 23°C *Inlet temperature: 23°C
*Flow rate: 2.2L/min *Flow rate: 3.4L/min

Temperature distribution in Z model

Tempeaturetc) I

S D A 0 N O 9 & O
LA O N 4

Be pipet

Z: 47.92W(4539.7W/m?)

HZ: 415.6W(39371.9W/m?)

i i ition: 25.2°C
detector installation post J
i Max.t of outer Be: ZA. LiE L

The extending Al pipe
Z: 284 2W(5492.7W/m?)
HZ: 1220 3W(23589.0W/m?)

Max.t of transition section of inner Al: 35.3°C
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paraffin: Ap=19.8kPa, At=3.1°C

water:  Ap=14.8kPa, At=1.2°C

CDR Z parameters

—
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sis - CDR

* Pressure drop:

* Be pipe:19.8 kPa
Al pipe : 19.3 kPa

e TEMP rise:

Be pipe :3.2 °C (between the inlet and the outlet)
Transition: 13.3 °C

* Alpipe :6.3°C

* Temperature rise and pressure drop are in a safe
range

Al(Coolant; H,0) Be(Coolant: paraffin)  A|(Coolant: H,0 )

1 . T
outlet <:| ———) =

A
=~ > outlet
inlet |:{>I E § é E l

{3 inlet
. Inlet of Be pipe: Inlet of Al pipe:
Calculation model: TEND Mp P Sl ,3cp P
laminar Velocity: 1.3 m/s
Coolant: paraffin
Temperature rise:  Pressure drop:
Temperature (C] [ NN . Be pipe :3.2°C Be pipe : 19.8 kPa
S B R B RO R A

Transition: 13.3 °C

Al pipe : 19.3 kPa
Al pipe : 6.3°C

Maximum TEMP of outer surface of Al pipe: 29.3°C

Conclusion:

Temperature rise and pressure
drop within safe range

Maximum TEMP of outer surface of Be pipe: 26.2 °C

Maximum TEMP of transition: 36.3°C
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Refer to Haijing’s Talk

Deformation Calculation

C: 1gravity-2magnet-bolt

X Axis - Directional Deformation - Multiple - End Time
Type: Directional Deformation(X Axis)

Unit: m

Global Coordinate System

Time: 2

6.1967e-5 Max
-0.0¢
ﬁ :
. -0.
-0.001775
-0.0022342
-0.0026935
-0.0031527
-0.003612
-0.0040712 Min

2000 (m)

Detailed Beampipe Design

C: 1gravity-2magnet-bolt
Directional Deformation

Type: Directional Deformation(X Axis)
Unit: m

Global Coordinate System

Time: 2

Ladder structure

Cone structure

-0.00013315 Max
-0.00043583

-0.0013439
-0.0016466
-0.0019492
-0.0022519
-0.0025546
-0.0028573 Min

o : = = com— '

Structural comparison design draWihg

0000 1.000 2,000 (m)
—

0500 1500

G: 1gravity+2magnet-bonded

X Axis - Directional Deformation - End Time
Type: Directional Deformation(X Axis)

Unit: m

Global Coordinate System

Time: 2

6.2201e-5 Max
-0.00025295
-0.0005681
-0.00088325
-0.0011984

-0.0021438 x
-0.002459
-0.0027741 Min i E
0.000 1.000 2,000 (m)
0.500 1.500
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G: 1gravity+2magnet-bonded
Directional Deformation

Type: Directional Deformation(X Axis)
Unit: m

Global Coordinate System

Time: 2

-0.00013316 Max
-0.00034535
-0.00055754
-0.00076972
-0.00098191
-0.001:
0.
-0.0016185
-0.0018307
-0.0020429 Min

0.000 1.000

Streamline comparison chart

2,000 (m)
0.500 1500
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https://indico.ihep.ac.cn/event/14938/session/8/contribution/116/material/slides/0.pptx

" New Beampipe Design —Cryo to Cryo (=&

100 .

25 e

CDR Phase

LumicCal

TDR Phase

BPM

LumicCal
+BPM _

X(mm)
o

I

-25

-10 L
100 —1.00
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—-0.75 —0.50

| 1 1 1
0.00 0.25 0.50 0.75

Z(m)

—-0.25

The range between 2 cryostat chambers would be -1.11m~1.11m
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SR from solenoid combined field cepl

S. Bai

/° Horizontal trajectory will couple to the vertical \ Y(m) / \
* Due to the sol+anti-sol field strength quite high, o' 70 _' —7 « SR fanis focused in a very
narrow angle from

maximum~4.24T, transverse magnetic field
component is quite high. -116urad to 131urad
« SR from vertical trajectory in sol+anti-sol —0.00004! « SR will not hit Berryllium pipe,
combined field should be taken into account. and no background to
K / ~0.00006 detector.

» SR will hit the beam pipe
~213.5m downstream from

-0.00002¢

Vertical SR critical energy distribution Vertical SR power distribution IP
6.00E+02 0.00E+00 \\ Water cooling is needed. /
& ° 9y R
%D 4.00E+02 g -5.00E+00 oo
c = Y(m)
v 2.00E+02 & -100E+01 0.015}
s 2
S S 0.00E+00 S 8_ -1.50E+01 0.010
G 9 S o o
o — -200E+02 2 O o -2.00E+01
(Vp) TU 0.005
© -4.00E+02 2 -2.50E+01
O
£ o g = : )
g -6.00E+02 = -3.00E+01 1
-8.00E+02 -3.50E+01 ~0.005
Maximum: 670keV Maximum: 31W ~0.010
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Status of 0.5m single aperture QDO short model F’E’Pé

» High gradient superconducting quadrupole magnet is a key device of CEPC.

» As a first step, research on key technologies of 0.5m single aperture QDO short model has
started (NbTi, 136T/m), in collaboration with HeFei KEYE.

» Including: quadrupole mechanical design, coil winding technology, fabrication of quadrupole

coil with small diameter, stress applying and monitoring, quadrupole magnet assembly, field
measurement technology, etc.

Ty,
\\:\}x\uml mm,f{/’///

N
IDITTRRRS
T T
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Manufacture of basic hardware has been completed Gy

Coil winding machine
Fabrication of Rutherford cable ,
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Status of 0.5m single aperture QDO short model

» After a series of exploration and improvement, several SC quadrupole coils have been
wound.
» The coils are cured under a certain pressure and temperature.
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Status of 0.5m single aperture QDO short model

» Four SC quadrupole coils have been assembled with the stainless collar. Coil resistance
and ground insulation tests have been performed.

» Next step, iron yoke will be assembled with the collared-coil.

» Manufacture of 0.5m single aperture QDO short model will be completed in June.




Shielding of the Coils in Magnets CER

Beam Lost Particle Distribution

[ 10*BGB_Higgs_TDR

Beam loss in the downstream IR with o) T 10ieTH viggs ToR

[ RBB_Higgs_TDR

a large amount, due to the process of solution 1. Tungsten IR beam pipe

radiative bhabha scattering, mmmm———) 2. Combined iron and

beamstrahlung, beam-gas scattering, tungsten yoke of SC magnet

beam thermal photon scattering. ;|
Radiation dose may damage the SC ”

Loss Rate/MHz

magnet coil and the detector. B

Position in Interaction Region/meter

Pure tungsten IR beam pipe with 4mm thickness without cooling taken into account, simulate the
Absorbed Dose on Coil (Region)
Only Beam-Gas beam loss is taken into account until now
Take the loss rate calculated by SAD into account:
* ~0.00166 Gy/s(0.166rad/s)
« ~14.35 Gy/day
* ~36662.49 Gy/lifetime(Higgs plans to run 7 years)
e Limitis 100000 Gy/lifetime
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