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Yoshimura et al. (2008)

Initial state of N atoms
U) =1, |a, ) , |a,v) = c;e™® |a,i) + cf |a, f) + ¢4 |a, g)  a-th atom

Final state
W) — Myicicy Z 1,0p) - - - eFomka)Ta g £Y LN g My, - transition matrix element

Coherent rate : :

. d°k
I = 28 — B + Eop — E)MyPlecy|? | N+ 3 etk e | 22
(s
i aZa’ -
V — 00, N/V fixed V : target volume
dl' — 276 (m Eei + Eor — Eg)|Mgi|* \2N2(2 )38°% (ko — k )d3k8
- Lieq ef = L4s 1 AR T - Ivg
DM f fil 1Pl 0 (27)3
[' =278 (mpym — Eei + Eep — Es)| M| |ppi|*n?V n:=N/V
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Wiath

2m0(mpm — Eei + Eeoy — E)

I'; + 1
L(E,) = .
= ( ) (mDM+E7;—Ef—ES)2+(FZ-+F]:)2/4
Volume
(27T)3 . 1 k- (g —a ./ 1 k-,
Ok = PR = g ) e = 5 1) form factor
ot F(0) =1
Rate
o, 2 , 1 1 ._/Vd?)ks B
I~ nV|ps|?| Myl o r- = | e L(E)F(ko — k)

effective (inverse) width
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7DS/Z 39 ns ‘€>

target spec.

n=1x 10" cm™
V=01x0.1x1cm’
Feff ~ 2.2 X 10_5 eV

3

6 P35, 30.5 sl /)

3.198 eV
d.; = 7.175eap .71.455 eV (>> natural width)

dt. = 0.488eap A

X \? n 2 [ PFi\?
F:1.6><1()3< ) ( ) ( ) 0
10-9) \102 cm3/ \0.25 “

2
cf. single atom rate: I'o = 3.7 x 10~ (1()X—9) Hz
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Oy Pij (t) — _i[H(t)v p(t)]ij — Z L5, mnPmn

B |
Cs parameters with 0.4 pril
radiation damping only 0.3
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Black-body radiation

dark photon — BBR photon
not macrocoherent in the limit of N,V — oo (N/V fixed)

potentially dangerous for finite volume

107
1078
1079
107"°.
1011, ,
1012 %

10-13 %

X (Kinetic mixing)
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