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Abstract

Soft X-ray source using photo cathode RF-gun has been developed at Waseda University. We have succeeded to
generate the 8.4ps (rms) X-ray at 370 €V via Inverse Compton scattering between 1047 nm Nd:YLF laser and 4.6
MeV dectron beam. The energy of the X-ray isincluded in the range of "water window (250-500eV)" so that the X-
ray is useful for the biological observation. For the application, we are developing X-ray profile measurement
techniques using a photo resist film or X-ray CCD. In this paper, we show the experimental results and some future
plans.

oobodbodobooooooouooaoood

gooodo

D000000000000000000000
D000000000000000000000  Qgpooooo
D0000000000000000000000 2 2
D0000000000000000000000 g - My A+ Beost)d+ feosa)E,

000000000000000000000000 “ mc® + y(1+cosh)(1+ S cosa)E,

e e e e A 000y0O0O0000000BOv/cOmnd OO0
00000000000000000M00000  pppgpopepnOoO0O0O0O00O0O0O0O0O000
D0000D000000000000000000 goQooooooooOoOOOOOoooong

gooooooobuoobboobooobaon 000000000000 00000000000
goboooboogoooooooooooooooon

000o0o0o0o0o0ob0oob0bDO0OO0RF-gunD OO0 . —geg ||
ooooooo0oboobobooboooboon — oy

40 T

30
00000000000000000000000 7, |
oooooooooooo™o gm\

.\
000o0O0O0o0ooQg L \\\
0000000000000000000000 s \°T§\\\
0000000000000000000000a0 OOWIMQ)OJMS;M
0000000000000000000000a0 eray enery[oV]
0000000000000000 oo oooooooobooao

00000000000 O4.6MevO0 00000
- astee 0104700 0000000000O00O0OCOOOO
BT IR & 00000000020 00000000000

- e doodooooooooooogreevoooooa
N A yme’2 g 0000000000000000000000
™ ) o B 0
m Vv
\ X-ray Ex

VV VYV goooooooboo.wboobooobooo
godooooooboobbooboooboon
goooooooboobbooboooboon
0oooooooDbdd2s0-500evd 00O 2.5-5nmO
goooooooboobbooboooboon
OO00000D0O (284eV0 4.4nm) 0 O O (400evV0O

U1 0oogoobogoo

1 E-mail:s.m-rikou@asagi.waseda.jp

-799-



Proceedings of the 2nd Annual Meeting of Particle Accelerator Society of Japan
and the 30th Linear Accelerator Meeting in Japan (July 20 - 22, 2005, Tosu Japan)

3.1nmO 00 G32ev02.3nmUOO0O0OCOO00OOOOO ODOODOODODOOON;YLF,OO0D O 262nm0

0000000 0ooO0O0oooooOooooooo
0000000 0ooO0O0oooooOooooooo
0000000 0oOO0O0ooo0oooOooooono
000000000BoOooDO0oO0oOooooon
Oo0doooooooooooood

0000000000 N, 0000000000
O0c0O00O00OOO0OOOODOOOOOODO
0od

N, =oxL (@)

O000000D0DO00oDoooooooooono
O0000000001.9% 10%hotons/pulsed O O
oooo

gooooo

310000

gogooooobbbooboobbooboo
goooooooboobbooboooboon
gooooooooo

F.L.

~ UV Laser

~N

Solenoid Magnet

RF gun = .. MCP
g 1111111] i @
T [ | A
Interaction chamber
e Photo diode
00 OoOob0ooood
aoad 1047nm
ooooo 10mJ/pulse
ooooodn ox 80um
oooodn oy 80um
oood 10ps(FWHM)
ooooooo 5Hz
00 OOobOooooooo
oooooood 4.6MeV
ooo 600pC
ooooodn ox 280um
oooodn oy 250um
oood 10ps(FWHM)
ooooooo 5Hz

ol gogbooooboooo

gbooooogon
ooooooooon
oooooboobooo
oo00o0oooboooobooooobo

2000000000000b0OD0O00O

aad
7nmd
oo

OoOoOO
OOoOoZ o
ooow o
ooOonLO
oobw0Oo
ooO0ORo
ooOd
OoOO
OO0
OO0

0000o0oooo0bOooRFgunOOOO0ODOOOOO
0000000000000000000000ao
000000o0o0oOo0Oo0o0o0000000ooooa
000000o0o0oOo0Oo0o0o0000000ooooa
O0ORF-gqunO 0000000000 OOODOOOO
0000O00o0oooOooo0oo0oo0oo0o0oo00ooooa
0000O00o0oooOooo0oo0oo0oo0o0oo00ooooa
00000000o0Oo00000000000oooa
00000000000 Micro Channel Plated O
000000000 00008em0 0000000
000000000000 0O0000008.5mrad
ooooag

320000000

goooooobobbooboobbooboo
godooooooboobbooboooboon
gooooboobboooboobooooboon
gboboboooboooobooooboboobo
goooooooboobbooboooboon
godooooooboobbooboooboon
godooooooboobbooboooboon
goooooooboobbooboooboon
godooooooboobobooboooboon
goobooboooobooobooboooo

330000

X-ray signal
4m

35

T
—e—sienal I.._

anm

250

200

.4ps

150

x-ray signaljmV|

1

timing[ps]

ugb gobogbboobogobdagb

040 00000000000D00D000O000O0O0
000000000 O000o0o0DooOoOoooooon
0000000 D0DoOO00ooooooooooooog
OO000oD0oOoOooooooo4000000000
O0008.4ps0 00000 ODODOODOOGx 100
O0DO000oooooooOowooooooooon
0 1.6x 10%hotons/pulse0 0000000000
O0000000oO00ooo0ooooooooo
0000000 ((1.9x 10°photons/pulse)0 00 0O
oooo

gogobobobbodd

gogogooobbbooboobboobod
gogoooooobuoobbooboooboob
gogoooooobuoobbooboooboob
gooooboogooooooobooooooooon

-800-



Proceedings of the 2nd Annual Meeting of Particle Accelerator Society of Japan
and the 30th Linear Accelerator Meeting in Japan (July 20 - 22, 2005, Tosu Japan)

googoooobuoobbooboooboon
gboogoboobbmiboobbOoOobog

41000000000

gbogbooooooogouobboooboo
ODO00O0O0ODOdeep-tvOOODODOOOOODO
ooooooo0obooboboobboooboon
ooooooo0obooboboobboooboon

00000000000NOOO0OO?0unO O
oodoooooououooobobuouoobooo
AURCRA-2SO 00D DOO0OO0ODODOO0O0OODODODOOO

gobooooooioumdOOO0Oooogilzumb O
ooooo0oo0oboobobooboooboon
O000000000000O1.5kevDO00O0O0O
ooo0o0o0o0o0oboobobo0oboooboon
doooooo0oboobobooboooboon
doooooooboobobooboooboon
doooooooboobobooboooboon
doooooo0obooboboobooobooeon
gbooooboobooobooboo
goooooobobobooboobbooboo
goooooooboobobooboooboon
gooooooobooboboooboobboooo

= &

[>1.5keV] [>1.1keV]

1 E30nm]

500 Cnm]

[>550eV1

00 00000000000
(]J00D0OsSRIOOOON)

420000000000

[>450eV]

gooooopobobobooboobbooboo
goooooooboobobooboooboon
goooooooboobbooboonoboon
goooooooboobbooboonoboon
goooooooboobboobogobaon
gooooooobuoobooobuoobboooo
goooooooboobboobooobaon
gbogbobooobooobooooboobb
gogogoooobuoobbooboonobaon
gogogoooobuoobbooboonobaon
gboogobogbobooobod

D0000000000DO00O00oooooo
D00000000000248nmO0 00000000
0000000 230uYem?d 250uYem?d 00 000
00000000000 00000ooooooo
D000000D000Ys0113000000000
OooDo0o00og

1.2

1

[}
®

0.8

0.6

0.4

Normalized film thickness

0.2

o
[ ]
]
o

160 180 200 220 240 260 280 300 320
Exposure dose[p J/cm?]

g goobogbod

® pre-exposure dose 230p J
m  pre-exposure dose 250p J

[ ]
0.8

0.6

0.4

0.2

Normalized film thickness

0 10 20 30 40 50 60 70 80
Exposure dose[p J/cm2]

g oobogbboobod

gogobobobbodd

0000000000000 000000370evd
1.6x 10°photongpulse] 0 00000000 O0DOOO
O0000000ooO00oooooOoOoooooo
O0000000ooO00oooooOoOoooooo
OO0000000ovsDoooooooooooo
Od0o0ooooogoooog

0000000000000 000oooooon
O00000000000000ooooooooon
O00000000od0ooooooooooooo
Oo00ooooolwbooooXgooooooo
O00000000000o00ooOoooooono
gooooOoxgecboooxoooooooaoo
oooooooo

gogn

[1] M.Yorozu et a., Jpn.J.Appl.Phys. Vol.40(2001) pp.4228-
4232 Part1, No.6A,June 20

[2] R. Moriyama et al. Proceedings of the 27th Linear

Accelerator Meeting in Japan

[3] OO0 DOO0OD0O0O0018,944(1990)

-801-




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




