Dispersion engineering of whispering
gallery mode resonators (WGMRs)

Kristians Draguns

¥R UNIVERSITY | \‘

. 2 AFFOC
?)Y OF LATVIA Solutions




What are WGMRs?
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COMSOL I\/Iu|t|phy5|cs simulations

lambda = 1000 nm Electric field norm (V/m)
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Dispersion analysis
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m = 2153

04
Four-wave mixing
20
5
(a) Degenerative Four-wave mixing 30
Energy ‘
VA " disgram
T 4 W%'w‘m"""""'"‘-w k
-50 T T T T T T T T T T T T T T T '—lu“?ﬂ—l '
| l 1546 1548 1550 1552 1554 1556 1558 1560 1562 1564
> nm
3 2 -1 0 1 2 3 H [FWM]
2hwy = hw_, + hw,
p=0
0 +1
(b) Non degenerative Four-wave mixing : +2+3+4
N N\ Energy " 4 #9e
diagram 1
T ......... N i
£
2TRNn = mA g
-30 -
i -2
-3 -2 -1 0 1 2 3 K
-40 o ] } |
1 whﬂ“‘“JW~ugvmh‘ |
hw_, + hw, = hw_; + hw; . L L LU

L L L L L L L L L
1546 1548 1550 1552 1554 1556 1558 1560 1562 1564
nm



Dispersion engineering

h=19 um, lambda = 1550 nm Electric field norm (\ﬁr
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Dispersion of belt resonator (w=1um, h=19,m)
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h=3 um, lambda = 1550 nm Electric field norm (Vf?n
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Dispersion engineering

Dispersion of belt resonator (w=1ym, h=[]um)
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Dispersion of belt resonator (w=7pm, h=[]um)
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Dispersion of belt resonator (w=3ym, h=[]um)
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Dispersion of belt resonator (w=5;m, h=[]um)
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persion of belt resonator (w=11m, h=[]xm)
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Why do dispersion engineering?
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Thank you for attention!
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