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Generation of X-ray Nano Beam with a Fresnel Zoneplate
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The soft x-ray laser, 13.9 nm in wavelength, with full spatial coherence has been focused
with a fresnel zoneplate (FZP). The soft x-ray laser is generated with two gain media. The
energy of the soft x-ray laser is about 2 pJ and the beam divergences at vertical and
horizontal direction are 0.4 mrad and 2.3 mrad, respectively. We calculate numerically a far
field image of the diffraction at about 480 mm after the FZP. A good agreement is obtained
in the comparison between measured and calculated images. From the calculation, the
intensity and diameter of the focused beam are estimated to be 3X101° W/cm2 and 140 nm,

respectively.
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DEMBILREEERT. FZP OV —ENIER 275 pm THY, —id 500 um DIEFFED SiN
membrane {7 PMMA CRELSILTINA. SIN membrane 2 T8 PMMA OEXE, £#F1 100 nm, 170
nm ThD, HE 13.9 nm 10T 5E A BT 1.98 mm THY, V' — 03 686, FI50— 2 DiER
100 nm Thd. IBIZ, FZP ZMITERIA - FOTAI=D AMUY R —RN o ZIZBEINTWA. B X
L —¥ iz, Vw‘/i:‘ﬁ(PMMA)’i’@l@’d‘élHﬁ“C‘%’C FBHENL 0.33 THD. Fiz, BRTHEILE
b AAIAHIE 1.97 rad THD. WE, /—UHTCAFIEZEEITELTE) — 7L — M iRIBTL LI
ATRY, V=B CEBRTHII n DALAHEE DT DL O EALFRTILIEA TS, BARRY LA FERL
— P L—bE, BBRRER Y — T~ MR, AR iou\r4{ﬁ@3é)#% BBIENT
&5. PMMA %2 —UMBICAWESHE, V' —rBBH%IC ¢ O FAEEER/S/-HIZIE, 26Tam DY —
JEENMLETHHN, ZORRESDY — U EH T HI LT BRI [m‘éfa% RERELT, KR
TRV FZP (IIRTEGRIER O PR E AR Ob O Lol EHEHERIT, BARRIRIEE
— T L MO USRETHD. M2 F /E—bF A — L5 A ORI RERY. FT7NE—F M
JVRIRSNTE X B — P — i3S BFEIT — I VRSN TH/ B — AR EZE R AT END.
FEoa— 4y NNLBBIEIT — ETORREEL 1950 mmn ThY, ZEEIT—0b FZP £ TOEERE 850
mm THBD. FZP IZAHLIZE X RL—P—ZEFL T, ZTOmRMEHED, 8k X # CCD HATIZIVH
EEND. FZP L8R X CCD M AZ IO BEEEITK 480 mm 2725, i, B X B CCD A AZ 1 IMaxt BE D
BRIEA 2SI TRY, 8 X BROTHAF—EFHET B LN T BETHS.
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374K X #f CCD WAZIC LV BIESI- FZP (X BRI O BT G277, JEICBWT, & X
=P DR —E2 ] THY, FEAITEEHE 0.4 mrad, KFEHH 1.9 mrad Thd. CCD 7
ASOIEZORESIL 13 pm THY, ZEEAERIT 13.3X13.3 mm (1024 X 1024 pixeD TH5H. KT
VW, FZP #LECHE CCD RO MEE X D ENB AR L TLES72 e OIE S 8L TL
FoTWAY, BOFRRO B8 — REERIZ B TRNA. +3XFD/ % —1F, SiN membrane 231E
BT CHBION AL BT/ 38—0 Thh, AFFETH, JIESNT FIP IZXDEH/ 37— Ol
BT OBEH B FOMERETok. B & T, FZP 1oERmEREHAESE T, A27)—v
EC, FZP OFLBL OO CHRDEKE K DM AIEL AEL T, TORIBIRE L RO FZP L TOK
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AN EORABIL 10 nm T, A7U— ETOR 78
1350 nm ThD. ERfERLOLBEITIEAE, A7V—1E
CCD W AT T HD T, AZV— L TOCCD I ATD 15
55 (13 pm)@kk@ﬂlﬁfiéﬁtt IREREE AR L. F,
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’Zﬂlﬁ%%%)ﬁﬁb:u\hﬂ\é. K4z, BEFEOFEREKIIZ
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b —L U ADBE VIR X R — P —NEBIZFZPIZA
HLTWBZEERLTWA. FZP OB T Bt Bk B L)
EREOR—8IL, Si membrane Z#F O FEFHEBL TLAHOWNE
DEBILDLDEBZbND. M3DBESRMNT FZP OER
DB CORENIRE R OENABREFML . BE ORI EIT
ORIED T RN —IHE I U R Bk 2T TR L 72 %&ﬁ‘ﬁ
BEOLBLNIZE N — AT 140 nm THY, BE I3 X101
W/em? Tho, BERTRENEZLOLDGhENED Lo
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3. FZPIZ & 2T DR EHS.

‘ N 4. SEFE L RERR & DLk,
Z&, BBAPRKENIE BEHIKFEFANICED FZIP IZEDE o) 1kTHEIC L B0ESH. b) Hl

BT AEIRA A U D I RE TS, BF I Atk ESNECCDA A=

WELTL, E2Xx—F vh& FZP LD RRBEA MR AT LM 5T B, FZP % 1000 mm BREOAM B ICHRE
TAZET, SET 100 BRRE RXB,

4. ¥+¥H
HTNA =4y M ENBIRENT-ZBE 7 vae—L MR X L — =2 7L L — 7 — M LY
XL, TR NVEX B =LA AR L. B 0.4 mrad, TR/LX— 2 ) DX R —P—%
FZP I AT U7 B O R B SEE R B L DRE R L D LB A ATV, MlF ORNC I W —8e 1572, Bl
FEICLY RO LN E Y — AR 140 nm THY, FEII3 X100 Wem? Thot-. %1%, £
ROBHENRBIEEITTE THD.
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