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ﬁ%%%%&ﬁ% Updated Parameters of Collider Ring since CDR

= RREETZ pole, IEETRHR I

Beam energy (GeV) 120 - 455
SN % 3 ) rotron radiation loss/turn (GeV) 1.73 1.68 0.036 :
%ﬂ%* (IBF Galnsl mm angle 2.58 3.78 238 33
Number of particles/bunch N, (101) 15.0 17 8.0 15
- ﬁﬁ[ﬁ ﬁﬁ N?ﬁy{m*@ Hj‘ l’ﬁj Bunch number (bunch spacing) 242 (0.68ps) 218 (0.68ps) 12000 15000
> Beam current (mA) 17.4 178 461.0
Synchrotron radiation power /beam (MW) 30 - 16.5 386
%@%B{J%E ( < 10um) Call number/cavity 2 - 2 1
N = - B function at IP B* / B,* (m) 0.36/0.0015 0.33/0.001 0.2/0.001 .
Emittance g/, (nm) 1.21/0.0031 0.89/0.0018 0.18/0.0016 .
m 1& Iﬂ%-‘i Hj Jﬂ'ﬁ‘% %?# Beam size at IP o, /oy (um) 20.9/0.068 17.1/0.042 6.0/0.04
Bunch length o; (mm) 3.26 3.93 8.5
Lifetime (hour) 0.67 0.22 21
( < 5 mW/ C h ) Luminosity/IP L (10% cm-2s-1) 2.93 us‘z 321

Luminosity increase factor: x1.8
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Shift speed of electron: 80 km/s;
Shift speed of ion: Sm/s
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E%iﬁﬁ% E r=0.450
DOI: 10.1142/S0217751X19400165, International |< —40 r=0.400
Journal of Modern Physics A 2 (2019,SCI) c r=0.350
DOI: 10.1142/S0217751X20410146, International |5 =035
Journal of Modern Physics A 2 (2020,SCI) 8 _go] r=0.300
H br & EH AN SE3R G — k=5L=17 Vi, =5 (CEPC nominal)
i&%rj‘t&*ﬁﬂ:4{k 100 0 500 Dlrﬁ'i)(zngth (mnljoo 2000
‘ NIK EHF 2 G 4E Field ratio 40 Field ratio 240
TPCik BRI B 7 =N -
. EREEEENZEGERE, SRAWETE S o
R 9 E B 2 0 e e I | (g
TRCH MBI R S =
o AU RS RVEET R TRV R EER T |
WER (Zpolerun) , IBFXGain<S2ELR ey
HPERR Top grid 2.2% 1.2% 0.7%
o SikEScalay & {EBHHIR A 420L PR HE Al g:diri'x 5-50/0 2-80; 1-70/0
Y b N ~2UGTIA 270 .00 A%
S0BLPIFHM, IBFHEREHBIIR Total (B} 12x104 axdod 1xio4
0 ARHRAEFEA: 200mm X 200mm Electron 100% 99.4% 91.7%
o HENEREHE., KIESFRKR. BERE __lransparency

HETPCAELRL BT RAFEEHIBF X Gain



Rough esitimation of primary ionisation

=2

B Z T RITPCL
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AR

* Rough estimations at L = 35-1035 cm2 s! indicate primary ionisation at a ILC250 level

= < 5 um distortions (This equals 8 pum with IBF = 1) See Arai Daisuke

Simulation from CEPC TPC with Gain XIBF=1and L=32-1034cm=2 s'1
= < 16 um distortions (Gain X IBF = 1 and L = 32X 10% cms1) from Huirong Qi
= < 46 um distortions (Gain X IBF=1 and L=101X 103 cm?st) from Huirong Qi

FCCee/TLEP studies at Gain X IBF = 1 and 16.8 kHz hadronic Zs by Philippe Schwemling

= < 22 um distortions

10 kHz Z event rate

500 ms will accumulate 5000 Z events
2, tracks / Z event and 10 000 e / track

W|II make 108 ions in volume

Volume is ~4 107 resulting in 25 e/cm3
Similar to ILC250 accumulated charge

A\

: RD51 and TPC 2020
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https://agenda.linearcollider.org/event/5522/contributions/24724/subcontributions/824/attachments/20286/32007/ion_report_wp.pdf
https://indico.cern.ch/event/467955/contributions/1146290/attachments/1204735/1755443/TLEP_141215.pdf
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v DOI: 10.1088/1748-0221/12/04/P0401 JINST, 2017.4
GEM-MM @&ﬁﬂ{m% DOI: 10.1088/1674-1137/41/5/056003 , CPC,2016.11
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ﬁ&ﬁﬂ%ﬂ%& a iﬁﬁ%ﬁ%ﬂ DOI: 10.7498/aps.66.072901Acta Phys. Sin. 2017,7

X DOI: 10.1142/S2010194518601217  (SCI) 2018
2 H TH A 2] 200mm200mm DOI: 10.1088/1748-0221/13/04/T04008 (SCI) 2018

UVj‘lﬁ\ X%M&SSFe}ﬁﬁﬂ“ﬁE DOI: 10.1007/978-981-13-1316-5_20  (SCI) 2018
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» ILD-TPC is 4.70 £ 0.02% (4.61+0.02%)
DESY and KEK

2.7% resolution 1s within prospects of
Pixel TPC [arXiv:1902.01987]

— + Extrapolation

E + Experiment

= Huirong Qi, Yiming Cai, Zhiyang Yuan

= @ILD meeting
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Experimental study result using
laser and expanded to CEPC TPC

4.81% by UV laser
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‘E& N ; ﬁ%%{lﬁ% E}BZ ‘ Experimental setup

lonisation in the gas volume is created using a pulsed N, laser, directed in
the gas volume by a remotely controlled stage
One quad (4 chips) is read out
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\ TPCHE 5 & 7EW 7T (Activities)
0 2016FEZEMOAIANLCTPCEFEEH, SR MBIEIH, B ERTiEt
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TPC R&D
LCTPC Collaboration Meeting | Intemmiionil cooperation

Subcategory for groups working on R&D for TPC's or in general gas L -
BSE;gJanuawm?O LerpeafEait l a LCTPC collaboration group (LCTPC)

:
_ a2 Singed MOA and joined in LC-TPC collaboration @Dec. 14,2016
@  18Jun LCTPC WP meeting #329 Overview Contribution List =
Vg 2020 T a2 As coordinator in ions test and the new module design work package
ntributon En ; ing: i i 4
B 2uey LCTRC WP mesting 4328 Contrbution List iS2/31 | | Hoiron a CSC funding: PhD Haiyun jiont CEA-Scalay TPC group(6 months)
Registration o)

B twmay LCTPC WP meeling #327 a2 Joint beam test in DESY with Micromegas detector module in 2018

participant List

April 2020
@ 30Ax LCTRC WP meeting #326 17. Costing of laser system
[ 164 LCTPC WP meeting #325 é“ullcnlg Qi

[#  o0zapr LCTPC WP meeting #324

| New consideration for lowest IBF at low gain

Marech 2020
B 2sma Charge spreading CEPC Pixel TPC with double mesh:
E  19Mmar LCTPC WP meeting #323
_ | # =NIKEHF TPCA
= 11Mar MM Beam test analysis meeting
s 1 Question: can one reduce the Ion Back Flow of a GridP

05 Mar  LCTPC WP meeting #322
o d detector?

February 2020 1 IHEP and Nikehf
Y LCTPC%“EE.% ® Too design a GridPix detector using a double grid
m The idea is that by creating two field regions, one with a medium field :
with a high field (Standard Grid Pix) one could reduce the ion backflow
stages. Beam test in 2018 Beam test in 2016 s

-18 -
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