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ZHNET
« 1981 Ph.D Supervisor B.F. Schutz
Gravitational radiation reaction in GR
1974 PRS1913+16
~1980 GW by 2.5pN ! 7?7 By J. Ehlers
e Post-doc 1981~1987
MPA(Ehlers), Wasgington Unv.(Will), Cardiff(Schutz)
¢ 1987~1995 Hirosaki Univ.
1990 E. Turner, M. Fukugita - A by GL statistic
/\ - Perturbation of DeSitter + Anti-DeSitter
m-z relation of SNla (Hamana)
e 1995~2016 Tohoku Univ (M. Tosa)
First professor of astronomy who does not know astronomy

1999 Subaru First light-weak lens
Post-doc TMPAIZ W= Z A4 Tl > T U 7=, Schneider LA THZ TH B - /-
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Density Contrast ( <p>/p,)

by Keenan, Barger and Cowie, ApJ, 775 (2014 '

Weak lensing of Voids show low density region.

by K. Umetsu



Averaging of Einstein Equation

A~IANA A NS Averaged density over horizon scale
\/\/\_/\/
—  Averaging over horizon scale

< > Averaging over a local scale

A

Friedmann Universe appears as the result of averaging

ds? = = (1+24) df* + a® (yi; + 2Ey; + 2F8y;) (do* + Bldt) (da? + BVdt)

After averaging Einstein equation

: 2 . / ,
ap 10(A¢)p _ 87G A o _10Ad)p 5o
_ — — m — eff — — 52&m0 <(Q >D
— = ———(p)Dm + T D= Q4(x)D+ (1) Density contrast
ap 3 3
where

Hpo = Hy (1 — %f(t0)<5>0t0> > H, when § < 0



Higher-order
weak lensing
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Flexion

B=6-0d(0),
dB = (l—K)dH—'yLdO*—§ 2F1d6} + F} d63 + G.d6%,
— ] *
ko= 366 $ convergene F; = 009*® Firstflexion
| .
v = 5300,  shear Gy = 000d®. Second flexion

—

Shape measurement: Multipole moments

. | | .
My = [ d05(6) (a0 - gcdt - 7 (25cd0F + Hedd3 + Gcdd,)|  AOW (d6)
| | "M
F, - 3(FE) —(8c) (FEr)*
9—[{gc)I?
(6-1(8c) ) (Fe) + (ac) Fer) Z ZISRAD S N T DR shear,

1st. and 3" flexion TR IN 3

Gr = (Gg)-(gc) 91 {ec) P



Y. Okura and T.F
MNRAS in press

Shear(ERA) Iz XA WL & L THIE
Shear(FIRE) |Zshear & flexion % @A E
FARIC L > TIFI0%IREERITED

ERA FIRE FIRE FIRE
label RA(a) DEC(6) radius shear shear Ist flexion 2nd flexion
r01 10:13:54.8043  -01:57:43.0774 6.889 -0.6307-0.0671i -0.6298-0.0696i -0.0123-0.0013i -0.0187-0.0072i
r02 16:12:14.8049  +56:44:17.1208 3.722 -0.2313+0.71861  -0.2355+0.7053i | -0.0059+0.0060i  0.0056+0.0129i
r03 11:13:47.0297  -01:55:25.1553 3.595 0.1558+0.5084i 0.1481+0.4955i | -0.0009+0.00461  0.0219+0.0034i
r04 12:58:01.9188  -01:54:07.5197 5913 -0.5271-0.3087i -0.4976-0.3157i 0.0028-0.0023i 0.0087+0.0055i




r05
r06
r07
rO8

16:03:23.3183
16:04:36.7630
16:11:59.4176
10:14:35.7885

+54:34:27.3041
+55:22:33.6183
+54:55:30.7773
-01:46:43.0972

3.464
4.465
3.051
13.849

0.0286-0.0348i
0.5217+0.0942i
-0.4529+0.0718i
0.1387+0.0003i

0.0046-0.0308i

0.4824+0.0874i
-0.4440+0.0638i
0.1481+0.0112i

-0.0031-0.0197i
0.0017-0.01801
0.0102-0.00591
0.0015+0.0049i

-0.0037-0.0435i
-0.0159+0.0025i
-0.0169-0.03061
0.0057-0.0070i
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