1st workshop on applications of high energy Circular
Electron-Positron Collider (CEPC) synchrotron radiation source

F—ECEPCEZEHXEMNAMITE
(6-8 Dec, 2017, IHEP, Beijing)

HETTR

H K 2%
SCISMIE G, EHEERT
2017.12.08




6

102 10" 10° 10" 102 10° 10* 10° 10
10?2 Bl ooy very m 102
g 1021 /\\\L 1021
S o
Q ‘
(\L 1019 e 1019
g 18 DYIeIEs aid D ‘ 18
N p— |
E 10 10
@ 10" - : ? 107
2 16 ; \ \ 16
S 10 : ~ ==t 10
? 10" A e 10"
(] 355 el \
= 14 %l :v @cerc | | \ 14
-CCD 10 el ﬁ_}“. 10
@ 10° A \ | 10"
1012 \ nnl A [MERIT 1012
107 10" 10° 10’ 10° 10° 10* 10° 10°

Photon Energy (keV)

RRFRERL XN EE 8. HiERE. RGBIRKERBKZ 21
= F& (CEPC-CDR)

HEBERKRHEVEEE N17.2MeV, FHEEESEETAD|300MeV. FHZET-4E
Kyt EE S BEB N THAEAR20MeV. FHH, AT 100keVEEX, KK
Rebl FXHENLFE SRS EN R EEERN T TR =S E CIERES .



Central intensity of Synchrotron
radiation,[photon/s/mrad2/0.1%b.w.]

d*F
bm = 1.327 x 1013E?[GeV]I(A)H,(y)
dody |, _

Fy,, , flux; 1, the curent of the ring, H,(y) = y2K§ (v/2), K, the second Bessel function;
3
y = €/¢€,, €,the photon energy, €, = 0.665E?[GeV]B[T].
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the synchrotron radiation of CEPC:Ee=120GeV,B=0.034T
Ec=326.25keV
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On the CEPC-y source

VoLuME 30, NUMBER 8 PHYSICAL REVIEW LETTERS 19 FEBRUARY 1973

Experimental Verification of the Kramers-Kronig Relation at High Energy

H. Alvensleben, U, Becker, P. J. Biggs, W. Busza, M. Chen, R. T. Edwards,
P. M, Mantsch, Thomas P. McCorriston, T. Nash, M. Rohde, H. F, W, Sadrozinski,
H. Schubel, Samuel C. C. Ting, and Sau Lan Wu
Deutsches Elektvonen-Synchvotvon DESY, Hambuyvg, Geyrmany, and Department of Physics and
Labovatovy fov Nuclear Science, Massachusetis Institute of Technology, Cambridge, Massachusetts 02139
(Received 15 December 1972)

The real part of the forward amplitude for Compton scattering on protons was mea -
sured through the interference between the Compton and Bethe-Heithler amplitudes by
detecting the zero-degree electron pairs asymmetrically, The measurement was made
at an average photon energy of (k)=2.2 GeV, and an average momentum transfer to the
recoil proton {t)=—0.027 (GeV/c)®. The result confirms the prediction of the Kramers-
Kronig relation.
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Proof of Principle of a
superheated bubble chamber for
the °F(y,a)°N reaction

P~ 1-6 atm
T~20-50 C

2 fast cameras

K. E. Rehm, HIAS 2013
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In a classical picture the excess neutrons form a skin around the proton/neutron core with N
Z. An oscillation of the skin vs the core would lead to an electric dipole excitation mode.

Because this mode bears resemblance to @ “Mini”’ qiant dipole resonance
it is often called pygmy dipole resonance (PDR).

perform very sensitive Ca(y, y> ) experiments up to an excitation energy of 10.5 MeV

Im

collimator

scattering target / dipole magnet

1 | / _

E radiator

detectors

I ] | )

FIG. 1. The NRF setup at the S-DALINAC at Darmstadt
versity of Technology. The monoenergetic electron beam witl
ergies up to 10 MeV and currents of typically 35 pA 1s stoppe
a Cu radiator. The resulting y radiation with a continuous en
distribution is collimated by a 95.5 cm long Cu collimator
strikes the scattering target. The decays of the excited nucle1 t«
ground state or other excited levels are detected by two HPGg«
tectors located at angles of 90° and 130° relative to the mco
photon beam.

VoLuue 85, Nusir 2

ents on 49Ca and *Ca o
PHYSICAL REVIEW LETTERS 10 Juy 2000

Measurement of the Dipole and Electric Quadrupole Strength Distributions up to 10 VeV
i the Doubly Magic Nuclei *Ca and *Cy

1. Hartmann, J. Enders, P Mohr, K. Vogt, 8. Volz, and A, Zilges
Ittt il Kevnphysik, Techwische Unversitit Darmstads, Sehlossgartenstrasse 9, D-64259 Darmstads, Germany
(Receed 23 February 2000)
The doubly magic mucles *Ca and "Ca have been studied i high resoluton photon scatering experi
menls. W have dermved absolute dipole and quadrupole excitation srenghs up 10 10 MeV. Evidence
was ound for a wo-phonon quadapole-octupole sate m B Al higher encrgtes n conlrast o ey 4
concentraon of dipole sirength 15 observed i 03 which s discussed i terrts of 4 PGV esonince

originating from the large nedtron exeess



Suggestions for reactions to be studied experimentally

Photodisintegration reaction TABLE III. Suggestions for reactions to be studied experimen-

measurement: a probe of p-process for tally. Shown are sensitive reactions involving stable or long-lived
nuclear astrophysics, Liuchun He, Bao- (T12 > 10° a) targets. Unstable targets are marked by an asterisk,

) h ; : 7h naturally occuring unstable nuclides with superscript n. Note that
Hua Sun, Li-Hua Zhu, Jian-Wei Zhao, a capture on the unstable targets shown here always has a negative

Meng Wanqg, Kang Wang QO value.
Target nuclei
Priority 1:
(p )/) SOSe 79Br 84Kr 89Y %Nb 97TC>I< llOCd 118Sn
leXG 134Ba 138Ce
(O!, )/) 7656, 92MO, 94MO, %RU, 98RU, lode, lOSCd, “651’1,

- ) 124X€, lBOBa’ 141PI', 14881'1111,152 Gdn, lSOGdn,154 Dyn,
tﬁ%ﬁ /@;an; 168Yb, 174an
LRI | o
96MO, lOéPd, 150Gd*, 156Dy, 158Dy, 162Er

(O!, )/) 72G€, 9OZI', 11851’1, IZOTG, 122Te’ IZOXG, 132Ba, 139La,
136C€, 140C€, 142Nd, 144Ndn,146 Sm*,lSIEu, 156Dy,
ISSDy, 164EI‘, 170Yb, ISOW, 18408, 1860811’196Hg

Thomas Rauscher, PRC, 73, 015804 (2006)



CEPC-SR: Applications-QED related

* Chou: gg Collider
« . QED cascade saturation

« &[E]3: Copious electron-positron pairs
generation with PW laser pulses

e £E7E: The generation of high collimated y-
ray source for the application of photon-
photon collider
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Science Case 1: Time-resolved XRS probes the growth

behaviors of nucleus
Applications of Synchrotron Radiation X-ray Scattering on
Interfacial Structure and Physics, FJufg

Islands structure on growing SrTiO, by PLD DXRS intensity ring
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Science Case 2: Thin film growth and interfacce

structure by in-situ (Resonant) SXRS
Applications of Synchrotron Radiation X-ray Scattering on

Interfacial Structure and Physics,

— Composition? Thickness?
Bi,Te, = Out-of-plane relaxation?
Si(11)-7x7 = In-plane structure?

Resonant XRS: Bi L3 edge; EXRR; Structure
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Science Case 3: Oxygen Octahedral Rotation (OOR)
detected by XRD

Applications of Synchrotron Radiation X-ray Scattering on

Interfacial Structure and T Hute i/\ :
One- blflintoqpr 2
. \ 2 - —8—N=2
Doubled lattice - L ; . —W-N=6
. M g 100- 1§ ; +N=16
periods resulting s . & Three-halfintegers i —¥—LaMnO, film
from OOR lead to £ :
half integer Bragg 2 50 - ‘
peaks : Two-half-integers
5 0
0 0 10 20 30 40 50
4 - (172172 3/2)T7 Half-order Bragg peak index number (M)
. Side view Top view
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Log of intensity

Science Case 4: Interfacial Structure and Multi-interactions
coupling at FeSe/SrTiO; interface

mm— Nb-STO == Se etch= y.c.

1st—2nd ML: Sudden in-plane structure change

I | | I
1.0 1.5 2.0 2.5

0.98 1.00 1.02 0.98 1.00 1.02 0.98 1.00 1.02 098 1.00 1.02

Log of intensity
o
|

H (K=0)

Key: in-situ
“interfacial

structure

information

— 1 U.C. ™2 U.C.

s B U, C, m—T y.c.

1 l | I I | |
05 10 15 2.0 25 3.0 3.5 g xueetal, (2012); C.Ahnetal, (2016): Y. Liu, H. Zhou (unpublished)

L LU, HEKZO) Applications of Synchrotron Radiation X-ray Scattering on —
Interfacial Structure and Physics, Fjf4g
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CEPC-SR: Applications-Detection
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I Wnear i In range 1260KEV 0 9.17MEV R=1.00000 — linear fit in range 1460keV to 3MeV R=0.2024
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LCSY@IHEP from 2014

Table 1:

Parameters of electron beams and laser pulses.

Table 3: Parameters of two laser systems in the stage IL

electron beamsat E2 line

the Nd:YAG laser system

the Nd:YAG laser system  the COs2 laser system

energy(GeV) 0.2-2.5 A(nm) 1064 energy(J) 0.5 1
d i 5 5-12 180
duration(ps) 10 duration(ns) 8-10 uration(ps)
Alpm) 1.0 10.8
Chal"gl:‘(l](::) 1-2 Ef(‘]] 2 frequency(Hz) 12.5 12.5
0 (mm) 1.2 wp(mm ) 2.4 - g 0
€y (mm-mrad) 338(370) y/ @t 10%/pulse  10° /pulse
frequency(Hz) 12.5 frequency (Hz) 12.5
Vavar=a 7 = |
o - wuBFEAAR
= _ to kicker -
aster to laser system in 10# hall <)
Control Clock| i :y am\_.o. w Q §IJ 1 1 1 M evv 9
synchronizing y 4 /
signal - - / 6~ I/ )’4‘; 1 ) 1 O 5
J,;i.,,/A\< % ‘ collimator ‘;‘ 3:222:@

electron line accelerator [ )| | -« AT
gun
interaction region

laser system

pulse

a trigger signal from the clock
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