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Confined*Tamm5Plasmon*structures*



Mo<va<ons)
)
Increase#lightImaJer#interacKon#

•  Light)extrac<on)
•  Efficient#single#photon#sources#

•  Larger)op<cal)non)lineari<es)
•  LowIthreshold#Lasers#



Single*quantum*dots*for*single*photon*sources*
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Modes*de*Tamm*plasmon*2D*
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Modes*de*Tamm*plasmon*2D*
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Couche d’or ~ 50 nm 

Mode de Tamm plasmonique :  
 

Etat confiné entre le miroir de Bragg et le 
métal 
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Mode de Tamm plasmonique :  
 

Etat confiné entre le miroir de Bragg et le 
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Strong*coupling*regime:*
**Tamm5plasmon*exciton*polaritons*
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Reflectometry*experiments*
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Hybrid*state*luminescence*

)Strong)polaritonic)emission)
)
)

)Emission)in)TE)and)TM)
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•)Dispersion)rela<on)

))•)Polaritonic)emission)

)Possible)polaritonic)non)lineari<es))
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0D*Tamm*plasmon*modes*
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0D*Tamm*plasmon*modes:*experimental*evidence*
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0D*Tamm*plasmon*modes:*experimental*evidence*
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Controlling*spontaneous*emission*with**
Confined*Tamm*plasmon*modes*
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Light)extrac<on)using)Purcell)effect)

Fpγ#

Γγ#

Fpγ: emission rate into the mode 
Γγ: emission rate into other modes 

Coupling to the mode 
 
FP*#

FP*+Γ"
β=*
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0D*Tamm*plasmon*modes:*control*of*spontaneous*emission*

Gold disk : 
-  Thickness : 50nm 
-  Diameter : 2.5µm 
-  Quality factor : 490 

QD / gold disk distance : 
     44nm 
 
QD1-QD2 distance : 
    ~300nm 

Determinis<c)coupling)
)
Spa<al)coupling)
Energy)coupling)



 Full control of spontaneous emission 
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*Full*control*of*spontaneous*emission 
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*Full*control*of*spontaneous*emission 
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Acceleration Purcell factor FP = 2.8 
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*Full*control*of*spontaneous*emission 
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*Full*control*of*spontaneous*emission 
Reference QDs Lifetime 1.3 ns  
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Control*of*spontaneous*emission*over*
*2*orders*of*magnitude*

*
*
*

Single*photon*source*?*
O.*Gazzano,*et*al.*

Appl.*Phys.*LeT.*100,*232111*(2012)**

O.*Gazzano,*et*al*Phys.*Rev.*LeT.*107,*247402*(2011).**
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Controlling*s,mulated*emission*with**
Confined*Tamm*plasmon*modes*



Lasing*in*2D*Tamm*

!  Low*power*
*polaritonic*emission*

!  Screening*of*the*strong*coupling*
**emission*at**
*bare*Tamm*energy*

!  High*excita,on*
*intense*emission*at*k=0*

*
*

Excita,on*Pow
er*

Tamm*dispersion*rela,on*(Reflec,vity)*

C.#Symonds#et#al.,#APL*mars*2012*
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Non*linear*emission*

!  Pulsed*excita,on*

!  polaritonic*emission*
*linear*

!  bare*Tamm*
*super*linear*

!  Linewidth*1,3nm*

!  Threshold*XX*
**

C.#Symonds#et#al.,#APL*mars*2012*

850 855 860 865
-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

100 1000

0.1

1

10

100

 

470 µW 

390 µW 

300 µW (x4)

225 µW (x20)

165 µW (x200)

100 µW (x200)

In
te

ns
ity

 (a
.u

.)

Wavelength (nm)

50 µW (x200)

P

858 nm  In
te

gr
at

ed
 In

te
ns

ity
 (a

.u
)

Absorped Pump Power (µW)

total emission

853 nm

P

38)



Lasing*in*confined*Tamm*states*

•  Disk*diameters**1***10µm*

*

•  Large*excita,on*spot*
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Reduc,on*of*the*threshold*

•  Threshold*decreases**with*disk*diameter*

*

•  Lower*threshold**
*for*4µm*

Ddisk * **
***Quality*factor**
   β*increases

**
*
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•  Threshold*decreases**with*disk*diameter*

*

•  Minimum*at*4µm*

Power*

Reduc<on)of)the)threshold)

Pth ∝
1
βQ

Γ#

Γ#

Γ#

Accepted)in)Nano)Lemers)

Björk)et)al.)PRA)93))
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Electric)control)compa<bility))

Easy electrical control 



Conclusions)

Confined)Tamm?plasmon)modes)

Easy)implementa<on)

Highly)customizable:)think)of)new)lateral)confinement)geometries)!)

High)extrac<on)efficiency)

Electrical)pumping)
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