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Observation of Isotope Shift in Autoionization Levels of Uranium Atom

Koichi OGURA" and Takemasa SHIBATA

Department of Materials Science
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken

(Received June 17, 1998)

The 25U was ionized with high selectivity using the two-wavelengh two-step resonance photoion-
ization. The autoionization level of this scheme has a large isotope shift of 0.51cm™ and a narrow
spectral line width of 0.08cm™. It was found that high selectivity of 2**U ionization is due to not only
an isotope shift of the intermediate level but also large isotope shift and narrow spectral line of the
autoionization level. The life time of the intermediate level of this ionization scheme, 23197cm™!, was

measured by the delayed coincidence method and was obtained to be 215ns.

Keywords: Isotope Shift, Autoionization Level, Uranium Atom, Life Time
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Table |

Energy and isotope shift of autoionization levels

Energy (cm™) Isotope Shift  (cm™)
49984.79 0.51
49983.17 0.28
49982.54 0.46
49988.10 0.47
49992.33 0.53
49995.85 0.31

49997.43 0.39
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Fig.2. Schematic view of the experimental apparatus in vacuum chamber.
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Fig.5.  The life time of the level of 23197cm-1 (J=7) was measured by delaied coincidence
method. The x-axis indicates the delay-time At between the first step laser and the second step

laser. The life time of the level is obtained to be 215ns.



JAERI-Research 98-036

1-W6L Y8661
[9A9] UONBZIUOIOINE Y} PUB [-WOG00 LETET JO [9AS] )BIPIULIUI Yl Yim uoneziuorojoyd

soueuosal uojoyd omy doys omy Aq paonpord 4Ngez PUB +[)ggz JO Wnnoads ssey  "9'3Ig

+MNsez +MNesez




JAERI-Research 98-036

‘umoys os[e are enoads oy Jo s)rys dojost YL, *1-WdG/ 8661 JO [9A9] 943 03 puodsariod

ooxrd uado oy WIm uMOys ssul] wnxoads Sy, ‘N1gey PUE [Iggz JO BNOAds UOnRZIUOIOOY] L8

(wu) ybusjonepp

L1'€LE 02'ELE L2ELE
I 1 T | T T T I 1 ¥ |
1-woL 10
1-WOYE0 1-W06Z 0 1-WoZ2 0
. e Wbl ol
N T
< Vv 7
m. oc |- +Ngez o
S | 1°
[0}]
c ov - -
oz
Vg .
o o
=
e
o = ]
]
109
+Ngez O A c
- 08
fe——] A
1-Wog9’ | i

— 001




JAERI-Research 98-036

aoumraod

ur (L=[) 1-WI600°L6TET PUL (L=[) 1-WIGYY'SSLIT JO [9AJ] SIRIPSWIINUI IY) WOIJ PIJIOXD SBM

1-WO6L $866 JO [949] uonezIuotone YL, “(L=[) [-WI600°L61ET PUe (L=[) [-WIGGY'§SLIT JO [2A3]

JerpauLIur oY) Suisn paureiqo a1am enoads oy, ‘paurelqo fgez Jo enoads uonezmuorojoyd ‘g 31

01008

(,.wo)Abisuz

0000S 0666V 08661 0,66V 0966v

N o 8l %fj}j;\ié

V ___
__ *_/Eomzwmmv

w.ﬁmuﬁ_ M 2=r 9=r
uonezIuoIC- | W00 L6LEZ<— | WIO

/

|-WO6Lv8661

8'2'9=r L=r 9=r
UOREZIUOIC— | WIB§292<-— | WI0
|

1 |

Aususju| aAneey




JAERI-Research 98-036

"Z°31 ur pajedIpur
-6 L ¥866+ JO 91elS UOTIRZIUOIOINE S} UI0IY [eUSIS UOT Ue SI aul] JYSLI YL, "1-WdH(Q'Q JO YIPIM aul|

s 1ose] dajs puodas Jo YiSuopeAem oY) Surueds Jo Ised A Ul wnaoads uoneziuorome Y, '6'SLy

(wu) Yyrbusionep

gevoey G810ty
| 1 L 1

1-wd80°0

- .
1-Wde9’ |




This is a blank page.




[E B A% (SI) & #RER

F1 SHEAHGE X CHBY AL F2 SIEFME 5 Hf *£5 SIHEUGE
& % a5 EZI 0 L fi5 PRI i 5
R XA — b N m 5r, B, [ | min, h, d 0% | = ¥ 4 E
" T E s B/ AN kg B, 5 # R 10 | < 4 P
¥ 5} ¥ S Jy o bl L 10 | 7 7 T
& Hl7 v =7 A b vt 10" | ¥ # G
BHERIE | v B v K T DR O M
W B RI|E 2 mol FrgEgmi | u 108 ¥ =] k
¥ Blh v F I cd 102} ~ 7 b h
rw amls T o [ Tamd I eV=L6028x10 ) 10| # A da
Vo flzaTFouTy sr 1 u=L66054x10 “kg 10 5 s d
107% £ v + ¢
' e e 10*| = ] m
x3 WHOHARHEZ L OSIH AL 04 2470 M
| o STEY F4 SIEHCEERMIC 10| + 7 n
. ATy HER B B we| eoal p
A e #gl~ L | Hz g1 P R 10 %] 74t f
2 Za-—bhvi N | mkgs FvIAFO—1 A 0" 7k a
IE o, W L8 A A | Pa | N/m ”~ - v b .
IRAX— (g, B | 2 — ]| ] N-m s _ " bar GE)
T %, Bost o# | o o Flow s » v Gal 1. ®1-5 13 "EEHRNR, BOM, B
AR A7 —n | C | As x . 0y —| ci R R 1985 FITHIC L 3, 7L, 1eV
wfy, A, &Hp F L bV | WA Ly b Ay R B X1 uDfEHIFCODATAD 986 HEHE
W E® KX |7 v 7 F| F C/v Vi F rad flilck» 7,
* — : / X
BOA | G I I 12 L rem 2. RACHE, /v b, TN, NI
ar v sy a|v=2rvza|l s | AV N e
it gilo 2 — 5| wo | ves 1 A=0.lnm=10"m —ALETNTOSAARORELAT S
B ® ® E|F A 7| T Wb/m? 1 b-100fm2=10"2m? STRHMGL L,
4 v 25y Aal~yy —| H Wh/A ! bar=0.1MPa<10°Pa 3. bar ik, JIS THfkOENERDTH
LT ARE | VLI AE| C . ) o HIBOR2DHAF T —l2EE LT
1 Gal=lcm/s =10 “m/s*
¥ i — A »| Im cd-sr | Cie3.7 X 10"B 2.
o o 1=3.7 X
it Blr 7 2zl K Im/m* | Ro2.58 10742 . 4. ECHEEE2IESTIE bar, barnk &
4 &t el 2 L | Bg 57! =2.08 X /kg [ o B s -
. B O TMED L, mmHg%nFE2DAHF T
113 [TV gy L 1| Gy J/kg I rad=1cGy=10 *Gy AT
o % Bly-—<nP]| S| Jkg lrem=lcSv=10"%Sv :
1 2} #
JI| N(=10°dyn) kgl Ibf £ | MPa(=10bar)| kgf/cm? atm mmHg(Torr)| Ibf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x10° 145.038
9.80665 1 2.20462 h 0.0980665 1 0.967841 735.559 14,2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
K HE 1Pa-s(N-s/m*)=10P (# 7 X)(g/(cm*s)) 1.33322x10 ' [ 1.35951x10 * | L31579x10°" 1 1.93368 %10 *
BHE  Im*/s5=10'S1(A b — 27 2)(cm?/s) 6.89476x10 *[7.03070x107 | 6.80460 x10 * 517149 1
—;5 J(=107 erg) kgf-m kW-h cal(itatik) Blu ft-1bf eV 1 cal= 4.186051 (&)
Y I 0101972 | 2.77778x10°7] 0.238880 | 9.47813x10 ' | 0.737562 | 6.24150x 10" - 4184 (Bfra)
] 9.80665 1 2.72407x10" 2.34270 9.29487x10°*| 7.23301 6.12082x10" = 4.1855] (15°C)
| sear 3.67098 %107 I 8.59999x10° | 341213 | 2.65522x10° | 2.24694 X102  4.1868) (B K HE)
f.i\ 418605 0.426858 116279 x10 " 1 3.96759x10 * 3.08747 2.61272x10" % 1 PSULEF)
=4 1055.06 107.586 2.93072x107* 252.042 1 778172 6.58515 x 10 - 75 kef-m/s
B ore | 2 opaie ; PN 5 "
1.36582 0.138255 3.76616 x10 0.323890 1.28506 x10 1 846233 %10 ~ 735.499W
L60218 x10 | 1.63377x10 *[4.45050x10 | 3.82743 %10 *'| 1.51857x10 = | L18171x10 * 1
fik Bq Ci g Gy rad 1<} C/kg R w Sv rem
Y 5t :
ZFET 1 2.70270%x10°" % 1 100 *Zé}‘ 1 3876 %‘ff | 100
F fit
3.7x10" I 0.1 1 25810 I oo 1

(864E12H 26 ABLE)



DIPAENCHERERES KWIESE AN LSRR




