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1. ʆʙʱʘʷ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ

2. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʨʝʞʠʤʳ ʨʘʙʦʪʳ HIgS

3. ʈʘʙʦʪʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ

ʉʦʜʝʨʞʘʥʠʝ ʜʦʢʣʘʜʘ
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Max Beam Currents

One-bunch (FEL): ~ 95 mA (Ó 0.6 GeV ) 

Two-bunch (HIGS): ֻ 125 mA (Ó 0.5 GeV )

Linac

Injection energy: 160 MeV 

Booster

Extraction energy: 0.16ï1.2 GeV 
Circumference:       31.902 m
RF frequency:       178.55 MHz

Number of RF buckets: 19

Storage Ring

Operation energy:  0.24 ï1.2 GeV 

Circumference:            107.46 m

RF frequency:          178.55 MHz 

Number of RF buckets:    64

Duke FEL (UndulatorSwitchyard)

Linear polarization: two planar OK-4 undulators

Circular polarization: four helical OK-5 undulators
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ɹʫʩʪʝʨ

ɺʏ ʨʝʟʦʥʘʪʦʨ ʩ 

ʧʦʜʘʚʣʝʥʠʝʤ ʚʳʩʰʠʭ ʤʦʜ

ʉʧʠʨʘʣʴʥʳʝ ʦʥʜʫʣʷʪʦʨʳ ʆʂ-5 

ʇʣʦʩʢʠʝ ʦʥʜʫʣʷʪʦʨʳ ʆʂ-4 

ʉʜʝʣʘʥʦ ʚ ʀʗʌ!
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ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ HIgS
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ʈʝʞʠʤʳ ʨʘʙʦʪʳ HIgS

ʂʦʤʧʪʦʥʦʚʩʢʠʡ ʠʩʪʦʯʥʠʢ,  20ï21 ʤʘʨʪʘ2023 ʛ.

1. ʅʝʧʨʝʨʳʚʥʳʡ(quasi-CW) ʨʝʞʠʤʩʙʦʣʴʰʠʤʧʦʪʦʢʦʤ(high-flux):

Å ʤʠʢʨʦʠʤʧʫʣʴʩʳʩʜʣʠʪʝʣʴʥʦʩʪʴʶʜʦʣʠʥʘʥʦʩʝʢʫʥʜʳʠʯʘʩʪʦʪʦʡʧʦʚʪʦʨʝʥʠʷ5.5796 ʄɻʮ

Å ʭʘʨʘʢʪʝʨʥʳʡʥɻʝʨʛʝʪʠʯʝʩʢʠʡʨʘʟʙʨʦʩ(FWHM): 4 ï10% (ʦʧʨʝʜʝʣʷʝʪʩʷʢʦʣʣʠʤʘʪʦʨʦʤ)

Å ʠʩʧʦʣʴʟʫʶʪʩʷʜʚʘʩʠʤʤʝʪʨʠʯʥʳʭʵʣʝʢʪʨʦʥʥʳʭʩʛʫʩʪʢʘ

2. ʅʝʧʨʝʨʳʚʥʳʡ(quasi-CW) ʨʝʞʠʤʩʚʳʩʦʢʠʤʨʘʟʨʝʰʝʥʠʝʤ(high-resolution):

Å ʤʠʢʨʦʠʤʧʫʣʴʩʳʩʜʣʠʪʝʣʴʥʦʩʪʴʶʜʦʣʠʥʘʥʦʩʝʢʫʥʜʳʠʯʘʩʪʦʪʦʡʧʦʚʪʦʨʝʥʠʷ2.7898 ʄɻʮ

Å ʭʘʨʘʢʪʝʨʥʳʡʵʥʝʨʛʝʪʠʯʝʩʢʠʡʨʘʟʙʨʦʩ(FWHM): 0.8 ï1.5%

Å ʧʦʪʦʢʛʘʤʤʘ-ʢʚʘʥʪʦʚʤʝʥʴʰʝʚ50-100 ʨʘʟʧʦʩʨʘʚʥʝʥʠʶʩ1-ʤʨʝʞʠʤʦʤ

Å ʠʩʧʦʣʴʟʫʶʪʩʷʜʚʘɻʣʝʢʪʨʦʥʥʳʭʩʛʫʩʪʢʘʩʨʘʟʥʳʤʟʘʨʷʜʦʤ

3. ʀʤʧʫʣʴʩʥʳʡ(pulsed) ʨʝʞʠʤ:

Å ʤʘʢʨʦʠʤʧʫʣʴʩʳʩʜʣʠʪʝʣʴʥʦʩʪʴʶ0.5 ï3 ʤʩʠʯʘʩʪʦʪʦʡʧʦʚʪʦʨʝʥʠʷʦʪ2 ʜʦ50 ɻʮ
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ɼʠʘʧʘʟʦʥ ʧʝʨʝʩʪʨʦʡʢʠ ʵʥʝʨʛʠʠ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ
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Gamma-ray energy range

1 ï100 MeV => 120 MeV

(FEL: 1060 to 190 nm, 175 nm)
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(ʉ) Y. K. Wu, Overview of Photon-induced Nuclear Reaction Research at the HIGS Facility

10/26



HIGS Flux Performance Projection
Total Flux [g/s]  

CW Operation  

Two-Bunch

Collimated Flux

(DEg /Eg = 5% FWHM )
FEL
l[nm]

Comment
Linear Pol. with OK -4  

Circular Pol with OK-5

No-loss Mode: Eg < ~16MeV

Eg = 1 ï2 MeV (Ee = 237 ï336MeV) 1 x 108 ï4 x108 6 x 106 ï2.4 x107 1064 Linear and Circular

Eg = 2 ï2.9MeV (Ee = 336 ï405MeV) 4 x 108 ï1 x109 2.4 x 107 ï6 x107 1064 Linear and Circular

Eg = 2 ï3 MeV (Ee = 288 ï353MeV) 2 x 108 ï6 x108 1.2 x 107 ï3.6 x107 780 Linear and Circular

Eg = 3 ï5.4 MeV (Ee = 353 ï474MeV) 6 x 108 ï2 x109 3.6 x 107 ï1.2 x108 780 Linear
Eg = 3 ï6.3 MeV (Ee = 353 ï512MeV) 6 x 108 ï3 x109 3.6 x 107 ï1.8 x108 780 Circular

Eg = 5 ï8 MeV (Ee = 380 ï481MeV) 4 x 108 ï1 x109 2.4 x 107 ï6 x 107 540 Linear and Circular

Eg = 8 ï11MeV (Ee = 481 ï565MeV) 1 x 109 ï2 x109 6 x 107 ï1.2 x108 540 Linear
Eg = 8 ï13 MeV (Ee = 481 ï615MeV) 1 x 109 ï4 x109 6 x 107 ï2.4 x108 540 Circular

Eg = 8 ï11MeV (Ee = 439 ï516MeV) 5 x 108 ï1 x109 3 x 107 ï6 x107 450 Linear and Circular

Eg = 11 ï16 MeV (Ee = 516 ï624MeV) 1 x 109 ï2 x109 6 x 107 ï1.2 x108 450 Linear
Eg = 11 ï18.5MeV (Ee = 516 ï671MeV) 1 x 109 ï2 x109 6 x 107 ï1.2 x108 450 Circular

Eg = 15 ï25 MeV (Ee = 533 ï691MeV) 2 x 108 ï3 x108 1.2 x 107 ï1.8 x107 350 Linear

Eg = 15 ï30 MeV (Ee = 533 ï758MeV) 3 x 108 ï5 x108 1.8 x 107 ï3 x 107 350 Circular

Loss Mode: Eg > ~16MeV

Eg = 21 ï65 MeV (Ee = 526 ï940MeV) ~ 2 x108 ~ 1.2 x107 240 Circular

Eg = 21 ï54 MeV (Ee = 526 ï854MeV) ~ 2 x108 ~ 1.2 x107 240 Linear

Eg = 50 ï110MeV (Ee = 738 ï1,114MeV) 0.2 ï1 x 108 ~ 1.5 ï6 x106 193 Circular

Eg = 50 ï85 MeV (Ee = 738 ï973MeV) 0.4 ï0.8 x108 ~ 3 ï5 x 106 193 Linear

ʂʦʤʧʪʦʥʦʚʩʢʠʡ ʠʩʪʦʯʥʠʢ,  20ï21 ʤʘʨʪʘ2023 ʛ. 11/26
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(ʉ) Y. K. Wu, Present and Future Compton Gamma-ray Sources
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ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

1. ʂʚʘʥʪʦʚʘʷʭʨʦʤʦʜʠʥʘʤʠʢʘʚʧʨʝʜʝʣʝʥʠʟʢʠʭʵʥʝʨʛʠʡ:

Å ʢʦʤʧʪʦʥʦʚʩʢʦʝʨʘʩʩʝʷʥʠʝʥʘʥʫʢʣʦʥʘʭ,ʠʟʤʝʨʝʥʠʝʧʦʣʷʨʠʟʫʝʤʦʩʪʠ

Å ʬʦʪʦʨʘʩʱʝʧʣʝʥʠʝʧʨʦʩʪʳʭʷʜʝʨ(2H, 3H, 3He)

2. ʉʪʨʫʢʪʫʨʘʷʜʝʨʠʷʜʝʨʥʘʷʘʩʪʨʦʬʠʟʠʢʘ:

Å ʷʜʝʨʥʘʷʨʝʟʦʥʘʥʩʥʘʷʬʣʶʦʨʝʩʮʝʥʮʠʷ(Ba, Sr, Zr, Mo)

Å ʠʟʤʝʨʝʥʠʝʩʝʯʝʥʠʡʷʜʝʨʥʳʭʨʝʘʢʮʠʡ

Å ʠʩʩʣʝʜʦʚʘʥʠʝʬʦʨʤʠʨʦʚʘʥʠʷʢʠʩʣʦʨʦʜʘʚʟʚʝʟʜʘʭ(ʦʪʥʦʰʝʥʠʝC/O)

3. ʇʨʠʢʣʘʜʥʳʝʠʩʩʣʝʜʦʚʘʥʠʷ:

Å ʷʜʝʨʥʘʷʙʝʟʦʧʘʩʥʦʩʪʴ

Å ʠʩʩʣʝʜʦʚʘʥʠʝʠʟʦʪʦʧʦʚʜʣʤ̫ʝʜʠʮʠʥʳ

Å ʜʝʪʝʢʪʦʨʳʯʘʩʪʠʮ
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(ʉ) Y. K. Wu, Overview of Photon-induced Nuclear Reaction Research at the HIGS Facility
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