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Penetrates Earth's

Atmosphere?
Radiation Type Radio Microwave Infrared Visible Ultraviolet X-ray Gammma ray
wavelength (m) 10° 107 0.5%10 " o ° 107" 1O

_ & A
Approximate Scale f ,lk( j;i'.
of Wavelength l,.\]‘H _.T\d' &
JU U
Buildings Humans Butterflies MNeedle Point Protozoans Molecules Atoms Atomic Muclei
Frequency (Hz)
102 10'° 10'° 107 107"
Temperature of
objects at which
this radiation is the j
most intense
1K 100 K 10,000 K 10,000,000 K
—272 °C —173 *C 9.727 *C ~10,000,000 "C

wavelength emitted
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EGRET All-Sky Gamma-Ray Survey Above 100 MeV
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Figure 15: Horizontal beam angle at OK4 for about 36 hours operation from Aug. 20
to Aug. 21, 2009. The angle varied 2.5urad (peak to peak) during this operation, this
value corresponds to 150um variation of gamma ray beam position at the gamma vault
which is located 60 m downstream of the collision point. Typically, the collimator
radius of the v ray beam is 6 mm to 15 mm, therefor the misalignment caused by the
beam orbit is about 2.5% to 1.0% of radius of the beam.
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356 MeV e—beam, Asymmetric bunch pattern #0 = 5 mA and #32 = 57 mA

738 nm OK4 lasing, 0.5" collimator, Run #55, 11—-01-2007
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A (OK-5 FEL) = 192 nm; SR Energy = 1040 MeV; Collimation D = 12 mm
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Table 1: A list of major laser Compton gamma-ray sources around the world which are being
operated for nuclear physics research.

Project Name
Parameters

HIGS

LEPS/LEPS?2

NewSUBARU

UVSOR-III

Location

Durham, U.S.

Hyogo, Japan

Hyogo, Japan

Okazaki, Japan

Accelerator technology

Storage Ring

Storage ring

Storage ring

Storage ring

Laser technology

FEL

Solid state laser

Solid state
or gas laser

Fiber laser
or gas laser

Collision technology

Intra-cavity,
head-on

External laser,

External laser,

External laser,

head-on head-on head-on
Electron energy [MeV] 240-1, 200 8,000 500-1, 500 750
Laser wavelength [nm] 1,060-190 266 and 355 532-10, 600 1,9404&10, 600
Charge and pulse
CW: Avg. current [mA] 10-120 100 300 300
Q [nC] @ reprate [MHz] 1.8-22 @5.58 0.2-2 @50-500 0.6 @ 500 3 @90
~v-beam energy [MeV] 1-100 1,300-2,900 1-40 1-5.4
Polarization Lin, Cir Lin, Cir Lin, Cir Lin, Cir
~v-beam 0.8% —10% < 15% 10% 2.9%
energy resolution (¢ = 3 mm) (¢ =2 mm)
(FWHM) collimation tagging collimation collimation
v-beam pulse structure
a. CW operation [MHz| 5.58 (typical) 50-500 500 90
b. Pulsed operation 0.5-1.5 ms (FW) 8 ns pulse,
2-100 Hz 10-100 kHz,
Gain modulated Q-switched
On-target flux 103~ 3 x 10° 10°-10° 10°-3 x 106 4 % 10°
[ave, /5] (p=3mm) | (¢=2mm)
Total flux [avg, /5] 10°- 3 x 10%° 105-107 1074 x 107 107
Operation date Since 1996 Since 1999 Since 2005 Since 2015
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