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CEPC Accelerator
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CEPC PWFA Llnac

Booster Requirement Electron Acceleration - HTR
Energy (GeV) 45.5 (0.2%)

Bunch Charge (nC) 0.78 » Positron Acceleration - Stable mode
Bunch length(um) <3000 , y o
Energy Spread(%) 0.2 » Conventional Accelerator optimization

en(um-rad) <800 > Beam manipulations
Bunch Size(um) <2000
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e e run at low Transformer ratio 1 — 1.5 — some concern that beams unstabl
to small offsets and enhanced hosing instability — under study.

e Uniquely useful for green-field site — FCCee? No.
* But e*? Linear wakes can symmetrise e*/e” but only
with low efficiency, high emittance, low gradient. Non-linear?



CEPC Timeline

CEPC Project Timeline
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* Site selection, engineering design,
technology & system verification

e
§ + Accelerator TDR, MoU,
5 international collaboration * Tunnel and infrastructure construction
8 * Accelerator components production;
a * 2016.6 R&D funded by MOST Installation, alignment, calibration and
v ¢ 2018.5 1= Workshop outside of China commissioning
E + 2018.11 Release of CDR Decisi
S . ecision on detectors and release of

*  2013.9 Project kick-off meeting detector TDRs; Construction,

* 2018.2 1* 10T SC dipole magnet ¢ 20 TSC dipole magnet R&D with
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]
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
* 2015.3 Release of Pre-CDR installation and commissioning :
|
|
|
|
|
|
|
|
|
|

HTS Magnet R&D Program




AWAKE Physics

L Limited by p accelerator repetition rate — look for high-cross-section processes to
compensate.
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FIG. 8. Limits on dark photon production decaying to an eTe™ pair in terms of the mixing
strength, €, and dark photon mass, m 4, from previous measurements (light grey shading). The
expected sensitivity for the NAG4 experiment is shown for a range of electrons on target, 1010 —10'3,
Expectations from other potential experiments are shown as colored lines. Expected limits are also 3
shown for 10'® (orange line) or 10'® (green line) electrons of 50 GeV (“AWAKES0") on target and 10
10'® (blue line) electrons of 1 TeV (“AWAKE1KL") on target provided to an experiment using the
future AWAKE accelerator scheme. From Ref. [29)]. S 2 a
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Non-linear QED

* See Matt’s talk yesterday & after | finish.

 Critical requirement is high-energy
(<~ 100 GeV) e- beam which Is a crucial
“‘early” deliverable of any sort of L/IPWFA
faclility.

* Also highly useful for pp test beam
purposes.



Resources

* As far as | can see, this is mainly a
data/opinion-gathering exercise.

* \We are not going to design any
experiments or test beam.

* Needs to be very close collaboration
with the collider WG — which Carl L. &
| have already agreed



Plasma wakes can reach new regimes
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Detailed Planning Exists

Target Area: Detection Region

Detectors

Shield
WEL!

Bremsst.
converter

Collimators

- y,
>GeV LWFA generated y-ray beam colliding with ultraintense laser

45], 28cm dia
o Split to f/60 LWFA laser (30J) and f/2 interaction laser

Detector Area separated by shield wall
Based on our Gemini proposal (arXiv:2103.06059v1 )




Experiment is becoming a reality

Detection region construction at CALA

Lead and Cherenkov calorimeter assembly
N




Current Projects

* DFG Research Group
* Experiment part built

* LUXE Collaboration
* Detector tests
*Experiment design
*E£320
*Experiment with ,first light’ on
detectors
e CLF — UK
* Test experiments performed



Steps for future facility

* Exciting science to be done
* Parameter regime far beyond current data and theory

* Expertise from current experiments

* Requires large collaboration to develop full experiment and
science case



DFG- Group

LUXE ,Quntumvacuum’
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Initial Resources

* Theory and Experimental team to work detail science
case

* Depends on the real parameters

* Decide on a demonstrator facility

* Qutline Science Case high energy extension of current
programms — very exciting
* QED y>>1
* BSM searches (beam dump experiments)

e Similar to Alan‘s talk yesterday



