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Fig. 1 (Color online) Concept of the Hybrid Ring with superconducting LINAC.

(Fig. V), ERV V7 OWRETHESL SR (AL —Y) N
VFEBEE Y =T v 7 OWRRTHRES SP (V7N
A) NVUFPREAET A THEIRINS, SPAAXVFIE, £
Fomyn, HEFEY V7 O—E—RERZTEEL TE—AX
VICE NS, SPSVFIE, SRS F LRI
i HET 5, SN, by 7Ty TAHOBICER
E—ADHFHET TAFE—ARBEAINSLD LFAETH
Ho U—AFGAVTIE, SRNNVFESPANVFOE—A
OFERFIFATRETH H72T T, WEORBEFIH L]
BETH S,

BBV 7 LT, AR EEMEROPHE DS T
4 AGTET 5, FUHROBETL I v ¥ VAR ZDFEY]
ICHEOMEEZER 7 1, PF ONFEOEM Th A RE
Y4 75— b OREREBE RIS KRER Y v 78
VIO ERE IV ARSI OFI I K X 7R HIR &
%o BB X XBAERFOKRFHADEMICHL T
D, B2, DEERITEEHC L AT R S R E O X AL
A A=V T HRAREICL TWAY, BEIZ Y VIV g
v I IRERE 2 R E o BB BELIIE A KIS H RN T H B,
SR NV FICOWTH, it LOSE=1{UE% TR
SN TV AL EAERFEOL TR L ttiE s &
D EDNEMTH S, Hybrid U v 7 D70 DOERFY V7
OFF & LT, Hybrid Vv 7 D5 5 ¢ AlCid, SP /Yy
FOWREEER L TIEd 528, XAFIv 7T I/8—F
x R L CSRAVFELREICERETAHZ L, TO2 K
DWNLIPRDOON D, TD7=d, SP VU —ADEMT 5T
SFER L, @@L WIS eIl oEE L L,
VT K EL TN VFRSE—AVI LTIV g/
HARRAEICR O L DTG TH T ET, T7 0 ADRH
%47 -7z, COBRHE, AARICEZE OB D
DDBA 55 1 22 (161)V) #_R—ZAIC L T 7=, BT
Batdh o, %RMb L 7=/ —< Il DF 75« 7 A% Fig.
2, )NT XA—%7% Table 1127~ 7,

— %E%jﬂ:t)lx — /=Xl

NS

552 n,[m] VB [m"] VB [m']

0 5 10 15 20

Fig. 2 (Color online) Optics and lattice of the Hybrid Ring.
Blue, pink and yellow boxes in the bottom figure denote
bending, quadrupole and sextupole magnets, respectively.
Arrows indicate combined-function bending magnets with
inverse polarity to make the beam optics isochronous.
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Table 1 Tentative parameters of the Hybrid Ring.

NG A—2 LDV T e (AR 2/ Hybrid Y v/
Y —ATFILFE— [GeV] 3 3 3
AR [m] 350 350 350
RF &E [MV] 3.6 — 3.6
RF JA¥# [MHz] 500.0 — 500.0
Ny boxA B [%] 4.70 7.30
I FILE—T A [MeV/turn] 0.62 0.83 0.75
CE—AVRALNTAVINT Y g/ 4.26x 104 0.00 1.59%x 104
N—F FEVF 12—V v/, 28.17/9.23 28.17/9.23 28.17/9.23
IFERER x/y/z [ms] 8.12/1.12/6.93 3.23/8.43/21.7 4.17/9.30/12.1
HREEWE [mA] 500 500
KFEBHARTI v XA [nm »rad] 1.15 0.55 0.66
IRIVF—HEAD 8.42Xx 104 1.80x10-3 1.26x 1073
N FK [ps] 9.64 — 8.84

Table 2 Tentative parameters of superconducting LINAC.

IHIVF— [GeV] 3

SEHER [mA] 0.1
N FFEL [nC] 1

LTI v 2/ A [mm * mrad] 0.6
HATLI v %A [nm e« rad] 0.1
NVFE [fs] 50
IRIVF=IERD [%] 0.50
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Fig. 3 (Color online) Example of the beamline designs (Blue line: SR beam, Red line: SP beam).
(a) for soft X-ray and soft X-ray two-beam applications.
(b) for hard X-ray and hard Xpray twopbeam applications.
(¢) for soft X-ray and hard X-ray two-beam applications.
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Fig. 4 (Color online) Observation of the photochemical reaction in
a solar cell as an example of using the two beams as probes
(Blue line: SR beam, Red line: SP beam).
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Fig. 5 (Color online) Observation of the generation process of a nano-scale magnetic structure as an example of using
the SP beam for pumping and the SR beam for probing (Blue line: SR beam, Red line: SP beam).
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Conceptual design of the Hybrid Ring and unique
applications by simultaneous use of two charac-
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Abstract The Hybrid Ring with a superconducting-linac injector as a highly flexible synchrotron radiation
source to enable new experimental techniques and enhance many existing ones is proposed. It is
designed to be operated with the coexistence of the SR (storage) bunches characterized by the
performance of the storage ring, and the SP (single pass) bunches characterized by the perfor-
mance of the superconducting linac are operated. Users can directly use the cutting-edge SP
beam from the superconducting linac in addition to the conventional SR beam. Unique experi-
ments can be performed by simultaneous use of the SR and SP beams, in addition to research with
various experimental techniques utilizing the versatile SR beam and research in the field of
ultrafast dynamics utilizing the ultrashort pulse of the SP beam. We describe the conceptual de-
sign of the Hybrid Ring with superconducting linac and show examples of the beamline designs for
two-beam applications and the science cases to be performed by simultaneous use of two beams.
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