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Abstract

The emittance measurement system by a pepper-pot method for a low-emittance electron gun was developed. In
this system, a pepper-pot mask whose holes are 30 « m in diameter and opened at intervals of 300  m with grid
pattern, a thin scintillator(10 . m) with very fast response characteristics(rise-time 350ps, decay 1.6ns), a long
distance microscope with high spatial resolution(3 x m) mounted on a precise movable platform to measure spot size
of beamlet precisely, and an image intensifier with high-speed shutter(3ns) are used. This system can measure beam
emittance with 1~2 7 mm - mrad and get informations of electron emission distribution and cathode surface
condition. In this meeting, we will report typical examples of measurements using this system.
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Pepper-pot-mask----------- Ti foil, width 20 x m, pinhole 30 i m, interval 300 « m, grid pattern
-Scintillator------------=----- width 10 2 m, luminance peak 375nm, rise time 350ps, decay time 1.6ns
Optical system------------- long distance microscope(max X 178, resolution 3 x m)

image intensifier(high-speed shutter min 3ns)
mounted on xyz movable platform

fER. ARy POKEEEHERLAAS 72012, 12T OHWALTREFETEL L) ICEoTnd,
ARy POEIER, BETPHA T —VOBBHEE»ORDOND, A XA—TVA VTV T 74T DEEY
Yy I —2HVWT, BESVADYULER YL TEY)DEBEHBL LT, B—IRANVF-—DE—-LD
WERBBETAIENTE S, '
3. ARE @ raxis
YrFU—s—LogoREELY, ¥ beam envelope B
— ADKAZEMIC B AR, B &L UHK
PEHTH, K212, HBHE—ALLy Mt
RNR=—Ry rD1ODORZEEL, FI 7T
FAR—Z%FEST, YVFL—9—ildh

i,
HL

-5 BROMAORETFERT. /2, TD ) L 7 axis
REBALI-E—ADMNHEHTHED LR p?ﬁf“ scintillator
BRN—=Ry FETOHEE, BLUVUF ' .

V=49 —ECOEBREEIICRT, B2

RNRN—=Fy b EOE—ALVY by FD
PARZEH COREEE (r,,r )\ (ra,r0)%.
EFNFNEELDOFY 7 PAR—ZADEH
THEPF T, Y FL—% — L TCOREE
P RDB, ¥R, YvFL—s—LTDR
Ry FOKEEEARRTHELLNA,

r' on the pepper-pot on the scintillator
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Electron gun parameter and performance .
Cathode Bl (Ircoating) 1.2mm¢  1080°C
New Vogel type (surrounding with a carbon ) 4
Anode Smm ¢, width 3mm, K-A gap 31mm, diode type &)
High voltage 150kV, pulse width 6 u s, freq. 1Hz
Vacuum condition -------—----- — 6.8X10°Pa '
Current 412mA(Current density 36.4A/cm®)
Emittance 1.37[ # mm - mrad ] (normalized 1.10[ # mm - mrad ], B ¥ =0.8)
Brightness 2.22 X 10"°[A/m’rad’](normalized 3.45 X 10" A/m’rad’])
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