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Booster .
—_— Linac

Extractionenergy 0.161 1.2 GeV
Circumference: 31.902 m
RFfrequency: 178.55 MHz
Number of RFouckets:19

Injection energy: 160 MeV

Storage Ring

Operatiorenergy: 0.24 i 1.2 GeV wa

Circumference: 107.46 m &)

RF frequency: 178.55 MHz %

Number of RPbuckets: 64 Y A

_oad collision point %
X L% S0 Duke FEL (UndulatorSwitchyard)
N~
e o o*” Linear polarizationtwo planar Ok4 undulators
/ Circular polarizationfour helical OK-5 undulators
A o‘(‘%‘x

3 e-beam '
2 \,,«_0"
. .
(iGN - Max Beam Currents
/ Onebunch (FEI): ~95 mA (O 0 GéV)

o Two-bunch(HIGS):. 125 mA(O 0 GéV)

FEL mirror
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Gamma Beam Energy [MeV]
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HIGS Flux Summary TUNLv
Development: > HIGS User Flux Capabilities with OK-5 FEL Development:
igher Intensit ] _ o _ _ - I_-llgrfr Eggrg |
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Peak Performance of HIGS :
o T |:|ux:around 10 MeV
. ~Spectral Flux: > 1,000 g/s/eV, around 10 MeV

10 10’ 10
Gamma—ray energy (MeV)
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( &Y. K. Wu, Overview of Photon-induced Nuclear Reaction Research at the HIGS Facility
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Total Flux [g/s]

Comment

: . : Collimated Flux FEL
HIGS Flux Performance Projection C%vg_%eurggﬁn (DEg/Eq=5% rwine) | | [N é#ﬁli?éfﬁlﬂ“&?&%ﬁi
No-loss Mode:E; < ~16MeV
Eg=11 2 MeV (Ee= 2371 336MeV) | 1 x 1CT 4 x108 6 X 10T 2.4 x107 1064 | Linear andCircular
Eg=21 2.9MeV (Ee= 3361 405MeV) | 4 x 1CG7 1 x1® 2.4 x 1071 6 x10r 1064 | Linear andCircular
Eg=21 3MeV (Ee= 2881 353MeV) | 2 x 107 6 x1(8 1.2 x 107 3.6 x10 780 | Linear andCircular
Eg= 31 5.4MeV (Ee= 3331 474MeV) | 6 x 107 2 x1(® 3.6 x1071 1.2 x1C8 780 Linear
Eqg= 37 6.3MeV (Ee= 3531 512MeV) | 6 x 1871 3 x1® 3.6 x 107 1.8 x108 780 Circular
Eg=57 8 MeV (Ee= 3801 481MeV) | 4 x 10671 1 x1® 2.4 x 107 6 x10 540 | Linear andCircular
Eg=8T1 11MeV (Ee= 4811 565MeV) | 1 x 107 2 x1(® 6 x 107 1.2 x10 540 Linear
Eq= 87 13MeV (Ee= 4811 615MeV) | 1 x 1071 4 x1® 6 x 1071 2.4 x108 540 Circular
Eg= 81 11 MeV (Ee= 4391 516MeV) | 5x 167 1 x10° 3x1071 6 x10 450 | Linear andCircular
Eg=111 16 MeV (Ee= 5161 624MeV) | 1 x 1071 2 x1(® 6x 1071 1.2 x10 450 Linear
Bg= 111 18.5MeV | (.= 5161 671MeV) | 1x 1071 2x1®  6x 107 1.2 X108 450 Circular
Eg= 157 25MeV (Ee= 53371 691MeV) | 2 x 13T 3 x108 1.2 x 1071 1.8 x10r 350 Linear
Eg= 151 30MeV (Ee= 5331 758MeV) | 3 x 1B71 5 x108 1.8 x 107 3 x10 350 Circular
Loss Mode:Ey > ~16MeV
Eg= 21T 65MeV (Ee= 5261 940MeV) ~2 x10 ~ 1.2 x10r 240 Circular
Eg= 217 54 MeV (Ee= 5261 854MeV) ~ 2 X108 ~ 1.2 X10r 240 Linear
Eg=501 110MeV (Ee= 7381 1,114MeV) 0.27 1 x1C8 ~1.5T 6 x10¢ 193 Circular
Ey= 507 85MeV (Ee= 7387 973MeV) | 0.47 0.8 x1(® ~ 371 5x10 193 Linear
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HIGS2: Next Generation Gamma-ray Source Upgrade with Fabry-Perot Cavity
HIGS2: Next-Generation Gamma-ray Source

Electron Bunches

HIGS2 Concept .-
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Research Programs

> Nuclear Structure

> Nuclear Astrophysics

s Hadronic Parity Violation

FEL Wiggler Switchyard .
Projected Performance

« 2-3 orders of higher flux than HIGS (2-8 MeV)
1064 nm FP cavity: 2 — 12 MeV

Total Flux: 1010 — 2x10*? g/s

Pol: Linear, or Circular (rapid switch)

High-res capability: 0.6% (FWHM)

Status: Seeking funding

UNINMNERSITY

28

( &Y. K. Wu, Present and Future Compton Gamma-ray Sources
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