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Talks

e 2 days, 23 talks in total. Covers all sub-detectors, MDI related issues,

Mechanical designs and other topics.

* https://indico.ihep.ac.cn/event/14392/

Session 1 Gang CHEN Session 1 Yuhui LI
Openning Remark Xinchou LOU MDI Mechanical Design Haijing WANG
CEPC Physics and Detector Haijun YANG MDI SC Magnet Yingshun ZHU
CEPC Accelerator Yuhui LI Croystat Miaofu XU
HOM Yudong LIU

Session 2 Jianchun WANG |\
Muon Detector Xiaolong WANG Session 2 Zheng WANG
Calorimeter Yong LIU Preliminary design of CEPC detector installation scheme Songwen XIAO
Drift Chamber Mingyi DONG Heat transfer analysis of CEPC beampipe Youlian LU
o B |Mechanical design of VIX prototype Jinyu FU

Session 3 Jianchun WANG

ITime Projection Chamber Huirong QI Session 3 Zhijia SUN
Silicon Tracker Yiming LI Light materials in beam pipe Shaohong WEI
Vertex Detector Zhi jun LIANG Be Corrosion and application in CSNS Ning HE

Yoke & SC Mechanical Design

Junsong ZHANG

Session 4 Hongbo ZHU T ——) (S ————F
LumiCal Suen HOU Session 4 Hai jun YANG

CEPC MDI Haoyu SHI Summary+Discussion Quan JI
Discussion Closing Remark Jie GAO
2021/10/27 CEPC Physics and Detector Plenary Meeting, Oct 27th, 2021, H.SHI




Outline

* Detector:
 Mechanical Design of sub-detectors
* Integration & Installation Scheme of the Detectors

* MDl:

* Physical Design of the baseline
* Some Mechanical Design
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Detector

 Mechanical Design of sub-detectors
* Integration & Installation Scheme of the Detectors
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Sub-detectors CEP

* All the sub-detectors presented the physical design
* Some of them presented the preliminary mechanical design

Zhijun LIANG
Jinyu FU

Yong LIU

Layout 1: symmetric barrel Layout 2: asymmetric barrel
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Integration Cer )

* The integration of vertex detector and the beampipe may need |
further study. roulian LU

Beam pipe:

* High-order mode heat
¢ Uniformly distributed
* Total heat load:
1692W@Z;

0.40 m/i O.QE m/s E()_41 m/s 7 5097W@HZ

(2) Velocity distribution v' The average velocity in detector cavity is very low. Pl e
+ chips: 50mW/cm?
*  Electronic equipment: 412.1mW/cm?

0.000 114

Velocity: Magnitude (m/s)
22 3.43

29 4.58 5.72
Velocity distribution ot _ox RISy New calculation
s 0 |
e —————
Velocity distribution 20.0 49.6 79.3 108.9 1385
(cross section) I A ]
Surface temperature distribution
Velocity: Magnitude (m/s)
0.000 1.76 3.52 5.27 7.03 8.79
O | 1369 1373 1377 1811 1385
Streamline Temperature difference between chip and its corresponding
| = electronic device: At=~0.5°C
0 500 1000 1500 2000
A (WIm.K)) —
apene Temperature distribution of central cross section
The maximum temperature of chip
VS graphene conductivity
v" The max. temperature of chip: 138.5C°.
v The max. temperature of chip: 46.5C° v The temperature difference in the chip is very large.

2021/10/27
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Integration & Installation CEP )

* The parameters of the detector from mechanical side.

Songwen XIAO
N
(ton) (ton) Dimension clearance
Barrel iron yoke 1200 d8520, L:7660mm
2 HACL 1200 12 100 ®7220, L:7660mm 50mm
3 Superconducting 30 1 30 D4960, L:7660mm 50mm
solenoid
3 ECAL 120 12 10 ®4400, L:4700mm 50mm
4 SET+TPC+SIT ? Entirety ? ®3800, L:4700mm /
5 End-cap iron yoke 500 5 100 d8520, L:800mm 180mm
6 End-cap ECAL 100 1 100 ®7220, L:1080mm 50mm
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Installation Cer )

4.3 Installation process Songwen XIAO

1. End yoke assembly 2. Yoke iron base assembly 3. Polygonal ion yoke assembly

5. HCAL is hoisted in 6. HCAL is pushed in 7. Superconducting
hoisted in

oy o 5 z — ‘
9.ECAL is pushedin 10, Removal of temporary base 11 End yoke is push in 12.MDI docking

2021/10/27 CEPC Physics and Detector Plenary Meeting, Oct 27th, 2021, H.SHI 8



Installation Cer )

4.4 Technical difficulties of sharing guide rail songwen XIAQ

1. External air pad can be shared, but the air pad in the yoke iron can not be shared .

2. Each part must be pushed in, and the bottom height of each part is inconsistent, which make temporary tooling must be used.
3. The end yoke height is the lowest and the temporary mounting base must be lifted to push the end yoke next to the barrel yoke.
4. It is very difficult to push the ECAL into iron yoke with the weight of 1200Ton .
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Installation Cer )

4.4 Technical difficulties of sharing guide rail songwen XIAOQ

Difficult: It is very difficult to push the HECAL into iron yoke with the weight of 1200Ton

Another idea: Open cover construction with iron yoke and HCAL.
Another idea: Iron yoke and HCAL form a whole and are divided into several parts.
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Installation Cer )

Songwen XIAO

4.4 Technical difficulties of sharing guide rail

Difficult: There is not enough space for support and
adjustment mechanism within 50mm clearance.

Another idea: CMS experience
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Experiment Hall Cer )

Songwen XIAO

6m travel allowance

9m Freight elevator sha
16m shaft well

Laboratory Auxiliary Hall

Accelerator tunnel

Radiation retaining wall

Experimental hall
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T Experiment Hall RCEP )

Songwen XIAO

Laboratory
Auxiliary Hall

-

30000

4010)

Experimental hall
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CEPC Interaction Region
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* Physical Design of the baseline

 Some Mechanical Design
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* Dedicated to CDR parameters of the accelerator, and the baseline
design of the detector.

e 28mm Be beam pipe

CDR Parameters(2T for Z) Baseline Detector

Higes | w | zoen
Number of [Ps 2
Beam encrgy (GeV) 120 [ 80 [ 455
Circumference (km) 100
Synchrotron radiation loss/tum (GeV) 173 | 0.34 | 0.036
Half Crossing angle at IP (w 16.5
Piwinski angle 2.58 7.0 238
Number of particles/bunch N, (10'%) 150 120 R0
Bunch number (bunch spacing) 242 (0.68us) 1524 (0.21ps) @ Snslfloggu )
Beam current (mA) 174 879 461.0
SR power /beam (MW) 30 30 165
Bending radius (km) 10.7
Momentum compact (10-%) 111
B function at IP £*/ 8 * (m) 0.36/0.0015 0.36/0.0015 0.2/0.001
Emittance £/¢, (nm) 1.21/0.0031 0.54/0.0016 0.180.0016
Beam size at IP L3 /’g\,' (um) 20.9/0.068 13.9/0.049 6.0:0.04
Beam-beam parameters £/&, 0.031/0.109 0.013/0.106 0.0041/0.072
RF voltage Var (GV) 217 047 0.10
RF frequency f  (MHz) (harmonic) 650 (216816)
Natural bunch length o; (mm) 272 298 242
Bunch length o (mm) 326 59 &35
Natural energy spread (%) 0.1 0.066 0.038
Energy acceptance requirement (%) 1.35 04 023
Energy acceptance by RF (%) 206 147 1.7
Lifetime (hour) 0.67 14 21
Luminosity/IP L (10*cos™) 293 101 321
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VI

Outer Ring

Quter Ring

ap of the MDI Stud

Inner Ring

W & Z Mode
Outer Ring N & Z Mode
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Inner Ring

Outer Ring
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CEPC

Last Banding Magnets

»
Inner Ring

Accelerator

[P
CoIIimat /
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CEPC Physics and Detector Plenary N

IP Feedback

BG Simulation
LumicCal

HOM absorber
Vacuum Chamber

SR Masks

QD0/QF1
Anti-Solenoid
Cryostats

BPMs
Instability&lmpendance
Cooling

Shielding
Assembly&Supporting
Alignment
Connecting System
Vacuum pumps

Last Bending Magnet
Collimators

Control

Central Beam Pipe
Vertex Detector

LumiCal

Silicon Tracker

TPC

Hcal

Ecal

Solenoid

s Detector
Muon Detector

Hall

BG Simulation&Shielding
Software Geometry
Alignment&Assembly
Electronics

Cryogenic

Radiation Protection

Booster
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L*

Crossing angle
MDI Length
Opening angle
QDo
QF1

Lumical

Anti-solenoid before QDO

Anti-solenoid QDO
Anti-solenoid QF1
Beryllium pipe
Last BM upstream
First BM downstream
Beampipe within QDO
Beampipe within QF1

Beampipe between QD0O/QF1

2021/10/27

0~2.2m
33mard
+6m
13.6
3.2T
3.8T
0.805 ~ 0.855m
7.26T
2.8T
1.8T

67.667161.04m
46.06~107.04m

The MDI Table

Central Minimal
. . Beam distance Critical Critical SR SR
Field Bending I Inner Outer
Gradien angle Length Stay Clear between diameter diameter Energy(H Energy( | power(Ho | Power(
. Region two orizontal) | Vertical) rizontal) | Vertical)
aperture
2.2m
136T/m 2m 19.51mm 72.61mm 40mm 53mm 1.3MeV 527keV 639W 292W
110T/m 1.48m 26.85mm 146.2mm 56mm 68mm 1.6MeV 299keV 1568W 74WN
1.1m 120mm 390mm
2m 120mm 390mm
1.48m 120mm 390mm
+12cm 28mm
1.1mrad 93.38m 45keV
1.54mrad 60.98m 97keV
2m 20mm
1.48m
0.23m

CEPC Physics and Detector Plenary Meeting, Oct 27th, 2021, H.SHI 17



The latest beampipe design Gl

Nearly 20 versions tried in since last summer

Vacuum Y-Shape

Beampipe Cryostat Chamber
Connector Chamber
Paraffin Cooling Al Water Cooling No Forced Cooling Water Cooling
Be RF Bellows Cu
‘ H. Wang
1210
S — v I
i i L C
S N > '
o~
= il AT S ) e een—— et i R R A e P TS s = ff] -
| 1 "/ = 1 ’Atxll_’_)‘ - =
__,@,,,,,,,,,,,,,,“1,7,7,,,;;;n;g;;;;;;; S e ! 1 Il
p_A 1 \ yim
/ """"" s a———— B 2 S S L R .
120 1
Ip — P | -
S e o 20_10_20 % )
7l
-
655 . \L
700 A Y
780 j \
805 P 7
B i
855
1600

2021/10/27 CEPC Physics and Detector Plenary Meeting, Oct 27th, 2021, H.SHI 18



LumiCal CEP )

* LumiCal is necessary to achieve precision luminosity measurement as
required for precision Higgs/EW measurement 40 -> 20 on Y axis  Suen HOU

TRV RRR
* The new position of LumiCal has been chosen.=1 | | ! =
* Detector design and integration into IR i Hl *******
W@
Ei\" M ,! et

.- ©=.025Rad

(807,22) -~
(805,21) oy 3

7
% 9=.020 Rad

\
A
\
\

(827.3,16.5) O (833.6,16.7
" ‘ ! 9=.015 Rad
< g 197 mRad NS (857,12)
= 3 PN dual pipe
- 3’

Al pipe 2mm
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Collimators & Masks

Collimators & Masks are
indispensable for BG
suppressing.

Collimators may also design for
Machine Protection.

4 sets of horizontal collimators
per ring till now(No MPC).

* Upstream beam loss have been
reduced to low level.

* Preliminary design of the movable
collimator has been done.

4 SR Masks per ring till now.
* -4.2m/-1.21 per IP.

S. Bai
e i o
APTX1 D11.1897 2139.06
APTX2 D11.1894 2207.63
APTX3 D10.10 1832.52
APTX4 D10.14 1901.09

2021/10/27

H. Wang

RF

Vacuum cavity

Stopper

S. Bai

Collimator

R=10mm

beam

-2.2m
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S Safety Check? &2l
* Thermal Analysis(including impendence)

* Source /

* HOM Heating
* Synchrotron Radiation

] ] factor(V/pc) @Higgs @W @z
* Backgrounds Estimation 8.69%10* 036w 147w 5.13w
* Hotspot Shielding
* Full Detector Simulation

2021/10/27 CEPC Physics and Detector Plenary Meeting, Oct 27th, 2021, H.SHI 21



Thermal Analysis

Calculation model and condition

|

Be Al

ﬁl—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

*Flow rate: 2.2L/min

Be piper
Z: 47.92W(4539.7W/m?)
HZ: 415.6W(39371.9W/m?)

The extending Al pipe
Z: 284.2W(5492.7W/m?)
HZ: 1220.3W(23589.0W/m?)

2021/10/27

CDR Z parameters

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

Temperature distribution in Z model

Tempeasretc
P

S b D 1 6 O .
PR P AT PP

: e 95 29C
Max.t of detector installation position: 25.2
‘ Max.t of outer Be: 24.

3°C L

Max.t of transition Section of inner Al: 35.3°C

paraffin: Ap=19.8kPa, At=3.1°C
water:  Ap=14.8kPa, At=1.2°C

CEPC Physics and Detector Plenary Meeting, Oct 27th, 2021, H.SHI

—)

* Pressure drop:
* Be pipe:19.8 kPa
* Al pipe:19.3 kPa
* 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)

Al(Coolant: H,O )

1 . T
outlet <:| ———) =

A
=~ > outlet
inlet |:{>I E § é E I

{3 inlet
. Inlet of Be pipe: Inlet of Al pipe:
Calculation model: TEMPSaE TEMD: e
laminar Velocity: 1.3 m/s
Coolant: paraffin Coolant: H,0
Temperature rise:  Pressure drop:
Temperature (C] [ NN . Be pipe :3.2°C Be pipe : 19.8 kPa

B B S S SN A Y 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:
——— T PR .. Temperature rise and pressure
Maximum TEMP of outer surface of Be pipe: 26:2“C payimum TEMP of transition: 36.3°C P P

drop within safe range

22



* Whole-Ring
generation for some
BGs

* Multi-turn tracking
e Using built-in
LOSSMAP with one
step ahead
* SR emitting on
* RFon

* Doing
2 IR perring
* Magnet errors

* No misalignment
* High-order magnets

* |Integrating to
CEPCSW

2021/10/27

Beam Lost Particles
Energy Loss > 1.5%
(energy acceptance)

Pair Pfoduction

Photon BG

SR A. Natochii //"f\
( s 3

/
\\Beam-Thermal photon
~_ scattering_—_—

L: 3x10%*cm™2s ~

: R WIRREC ‘3/ \

o / >.< ! ( A
Rad ative Bhabh /

~—scattering—

242 bunches
Revolution frequency: 2997Hz
1.5x10'! part|cles/Bunch

Beam Gas
Scattering

Beam Loss BG

) _ Background Estimation CE:

A. Natochii

Injected

/ beam
=

Z’

v Z
C_.-~ )
Machine
aperture
Injection BG

Synchrotron Radiation
Beamstrahlung/Pair Production
Beam-Thermal Photon
Beam-Gas Bremsstrahlung
Beam-Gas Coulomb

Radiative Bhabha

CEPC Physics and Detector Plenary Meeting,

BDSim
Guinea-Pig++
PyBTH
PYBGB
BGCin SAD

Bbbrem

Oct 27th, 2021, H.SHI

BDSim/Geant4

Mokka

SAD
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* Preliminary results on 15t layer of vertex. Safety factor of 10 applied.

Background

Pair
production

Beam Gas

Beam Thermal
Photon

Total

Total_oCDR

2021/10/27

Hit Density(cm =2 - BX™1)

Higgs w
1.8 1.2
0.4 0.4
0.1 0.1
2.3 1.7
2.4 2.3

Z

0.4

0.2

0.03

0.63

0.25

CEPC Physics and Detector Plenary Meeting, Oct 27th, 2021, H.SHI

Higgs

0.50

0.36

0.07

0.93

0.93

TID(Mrad - yr—1)

W

2.1

1.3

0.3

3.7

2.9

Z

5.6

4.1

0.8

10.5

3.4

| Detector Impact czr@

1 MeV equivalent neutron fluence

(Megx10'% - cm~2 - yr=1)

Higgs w
1.0 3.8
1.0 3.6
0.2 0.7
2.2 8.1
2.1 5.5

10.6

11.1

1.9

23.6

6.2
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10*
10°
10?
2 10
1
107!

50

% 50 100 150 200 250 300 350 400
Z [cm]

e ECal and Beyond

_200cm

Yoke(barrel)

Yoke(Endcap)

300cm .iHiHE""":

End cap ring ’

EMC Yoke plugin
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Charged particles fluence [Charged particles cm?] for BX

T 50 100 150 200 250 300 350 400
Z [cm]

at the same level

~3.33e7
~14507
~7253
~145

300 — 300
. I o
250/ o o 250 v
= 10 10
200 - =B 200
107! 107!
150 . I3 10 150 102
1073 107
10 107
100 i e 100 10
‘ 108 107
50 ‘ ' e 20 107
108 107
(- ot e e e e e e e e ) e e 2 9 0 = o 10”
%50 100 150 200 250 300 350 400 “ 0 50 100 150 200 250 300 %50 400
Z [em] [cm]
Pairs higher than BGB
_ Position in R Hit/cm2/BX Hit/cm?/s
15 mm ~2.3
SIT 15 cm ~0.01
TPC 50 cm ~0.005
Ecal 200 cm ~le-4
Hcal 220 cm ~2e-6

2021/10/27
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~2.9
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Mechanical Design Ce7C,

Stress analysis of the latest beam tube structure

Case | constraint Deformation/mm | Stress/MPa Youlian LU
Ignore detector load;

1 Fixed at one end DEL4 2
Add detector load;
2 Fixed at one end L 10.8
Add detector load: Cone structure o ng.q_eistructure
3 | One end is fixed; 0.002 0.3 F—%\\ B e
The other end is radial constrained ——
Add detector load ;
4 | One end is fixed; 0.015 13.9 New

The other end is radial constrained and axial pressured 0.2MPa

= = e

p— e

v" With carbon fiber tube, the overall structure is stable and safe.

Inner Be pipe: Critical pressure calculation | Outer Be pipe: the maximum allowable working pressure
R Tt 8, ——Tube thickness, mm
3 E lus of elastici . ;
Pcr = _£E [z t—tl:;t::so Y [P ]= 20.[c] ¢ [o]——Allowable stress, MPa
41— ,uz) R p——nPoisson's ratio ¥ ( D + B ) ®——Weld coefficient
R——(R1+R2)2 £ ¢ D,——Inner diameter, mm
Inner diameter of |thicknes Iml.el' OUtel' Critical JanesBe prabex Outer Be allowable] weld |Maximum allowable
vacuum tube S radius | radius | pressure SRR S | P Diameter| thickness| stress |coefficient| working pressure
mm mm | mm mm MPa [ Di 3¢ [o]*t ) Pw
05 | 140 | 145 33 | [ [ om [ o= | mm | mm | Mpa MPa
28 _%335 i:-g 11‘2335 (1)-%_ 28 035 |05 | 297 (0B L 7LD L = Streamline comparison chart
20 0 ‘25 10.0 10 '25 1'1 5 20 J 02 o5 ] 214 [ 015 | 7125 1 10
Inner Be pipe: Outer Be pipe:
v ®28mm: 0.5mm = 0.35mm v ®28mm: 0.35mm =» 0.25mm

2021/10/27 CEPC Physics and Detector Plenary Meeting, Oct 27th, 2021, H.SHI 27



»  Magnesium lithium alloy is the lightest metal structural material in the world;

New Light Material Candidate G

Shaohong WEI

»  Density is 1.35-1.65g/cm3, which is 1/ 4-1 / 3 lighter than ordinary magnesium alloy and 1/ 3-1 / 2 lighter than aluminum alloy;

Mg-Li&%: Li —Lightest metal; Characteristic

O supper light;

Mg--- Lightest structural material O High strength ;

Application area :

» Aerospace
» Military project
» Civil 3C

Manufacturer :

v R R A TR

v ZItBEEFRAH;

2021/10/27

_—_———

- Mig-Li | Mg
. L [1.35~1.65 1738
0.534

FRAESERMK MR T ENRF LS E3TIL
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RN

= Novel Design - Shrinking to 20mm C2PC

* Smaller Be inner diameter would benefit vertex

* Preliminary Design has been performed

: g ‘L'os > . .
© 4 \4%? s i ¢l¢2° X direction: 20-35-(2-20)mm;
Y direction: 20-20-20mm;
ol © ':.: r
ALg ®
85
130 DL_
655
700
780
805
855
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Accelerator

2021/10/27

IP Feedback

BG Simulation
LumiCal

HOM absorber
Vacuum Chamber

SR Masks

QDO0/QF1
Anti-Solenoid
Cryostats

BPMs
Instability&Impendance
Cooling

Shielding
Assembly&Supporting
Alignment
Connecting System
Vacuum pumps

Last Bending Magnet
Collimators

Control

Not Covered
Doing
Doing
No Need
Done
Done
Doing
Doing
Doing
Doing
Done
Done
Doing
Doing
Doing
Doing
Doing
Done
Doing

Not Covered

What MDiI Studx covers NOw cepl

Red means a part of “specific” MDI, Blue means its parameter is
relative to MDI, while Black means it would affect by MDI

or Plen:

Central Beam Pipe
Vertex Detector
LumiCal

Silicon Tracker

TPC

Hcal

Ecal

Solenoid

Yoke

Muon Detector

Hall

BG Simulation&Shielding
Software Geometry
Alignment&Assembly
Electronics

Cryogenic

Radiation Protection

Booster

Done
Doing
Doing
Doing
Doing
Doing
Doing
Doing, strength Fixed Detector
Doing

Doing

?

Doing

Done, check needed

Doing

?

?

Not Covered

30
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What’s next?

* For detector mechanics, optimize the integration&installation scheme.

* Continue the mechanical design of the yoke, SC and other sub-detectors.
* The installation scheme of beampipe at commissioning phase.
* The integration and installation of the whole detector as well as beampipe.

* Optimize the design of experiment hall, auxiliary hall and other halls on
ground.

* For MDI, continue finishing current design, start the design for TDR.
* More detailed & feasible mechanical design
* More detailed simulation and understanding of the results

* More realistic model in simulation(fewer lacking sources, better geometry,
etc.)

 More efficient simulation

2021/10/27 CEPC Physics and Detector Plenary Meeting, Oct 27th, 2021, H.SHI 31
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* At the same time, as Prof. GAO suggested,

e Clear CEPC MDI specified subsystem target goal parameter tables should be
established to guide the evaluation of the status of each subsystem and MDI
as a whole one.

e Clear CEPC MDI subsystem overlapping working relation and communication
table(s) should be established to improve the communication among
colleagues in MDI as a whole team.

* Clear a version name equipped with a complete documents of current and
future study of MDI in order to avoid any confusion in a complex system such
as MDI(Summarize the current version when it roughly finished before we
touch the new).

Thank You

2021/10/27 CEPC Physics and Detector Plenary Meeting, Oct 27th, 2021, H.SHI 32
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Backup

2021/10/27
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| HOM & Impendence CEP

* The Power Distribution on Higgs & Z mode has been simulated.
* The new SR masks has been considered.
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Weke impedance [WakeSpectrum] Z [Redl Part]

Loss Power Power Power
factor(V/pc) @Higgs @W @z

8.69*104 0.36w 147 w 5.13w
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Synchrotron Radiation ezl

* Synchrotron radiation should be dealt with high priority at circular machines
when designing the interaction region

Revised beam pipe design to achieve
No direct SR photons hitting the central beam pipe except the extreme beam conditions (e.g. beam off orbit
due to magnet errors)

| = 0.805~0.855m 16W 88.9W/cm?
0.855~2.2m 12.3W 2.54W/cm?

QDO(2.2m~4.2m) 2.79W 0.39W/cm?

QDO~QF1(4.2~4.43m) 36.1W 43.6W/cm?

QF1(4.43m~5.91m) 3W 0.56W/cm?
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Novel Design - Shrinking to 20mm 7l

* SR would hit Be beam pipe directly in error case

* SR hitting Be pipe directly in (- 85mm ~ 11.4mm) range, but since instantaneously, heat load
is not a problem.

* SR photons hitting the bellows under the extreme beam conditions, temperature rise ~10C

X(m)

\

-85mm ~ 11.4mm 13.74W 41W/cm?
-130mm ~ -85mm Al 6.66W 41.1W/cm?2 e < S(m)
-780mm ~ -655m Al 18.3W 40.7W/cm?
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= Novel Design - Shrinking to 20mm cerl

* SR would hit Be beam pipe directly in error case
* SR hitting Be pipe directly in (- 85mm ~ 11.4mm) range, but since instantaneously, heat load

is not a problem.
* SR photons hitting the bellows under the extreme beam conditions, temperature rise ~10C

e Several assumptions were taken here:

2021/10/27

Extreme condition, eg, if a magnet power is lost, a large distortion will appear
immediately for the whole ring orbit. The beam will be lost when exceeded.

In extreme cases ~ at least 10 times per day. The beam will be stopped within 0.5ms
when abnormal.

The background of the detector should not be considered under abnormal conditions.

The beam orbit deviation will not affect detector operation, since the high background
part will be removed when data analysis is carried out.

These assumptions may
need further discussion
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