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The Inspirations

The story started in 1983 …
In a PRL paper with Wei-Yee Keung, Goran wrote
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The paper first proposed
test Majorana neutrino N at TeV scale;

a nice channel for WR signal;

a striking channel to search for ΔL=2 ;

made the connection with collider expt.

The paper came as a surprise … 
(Wei-Yee Keung should have come to tell the story…)
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HEP theory:

the triumph & ignorance

mt ≈ v ≈ 173 GeV

m ≤ 1 eV



6/21/2010 5

The “Seesaw” spirit:

Type I (with NR) :

mlight = y v2 / Mheavy



Fundamental diagram:
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Keung+Senjanovic’s 1983 paper 

Inspired the searches …  



Favorable diagram:
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R

AT the LHC: (Sergei Gninenko …)

7  TeV:      MW’ ≈ 1500 GeV,  MN ≈ 600 GeV; 

14 TeV:      MW’ ≈ 3500 GeV,  MN ≈ 2300 GeV.

My criteria for establishing the spontaneous P-violation:
1. Observing a new heavy W’; 

determining W’ right-handed couplings; AND gL=gR

2. Observing new heavy fermions (N, …);

determining their right-handed nature 

3. Observing the Higgs triplet 

AS WELL AS the bi-doublet



Mixing with SM:
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Type II (with a scalar triplet) :
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Type III (with a leptonic triplet) :

(With GUT: Bajc, Senjanovic)
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The Collaboration

The “Magnificent Seven” collaboration:

Abdesslam Arhrib, Borut Bajc, Dilip Ghosh, Guiyu Huang,

Tao Han, Ivica Puljak, Goran Senjanovic

In the summer of 2007: 

the “BCSPIN” summer school in Beijing …

Type III phenomenology at the LHC:

T0, T± with ΔL = 2 transition  Majorana nature
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

(Almost) background free signal !
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So, what do they

have in common?

NR, WR
±, T± …

ΔL=2 at LHC



A collaborator 
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1)  Neutrino Masses and Mixings in Gauge Models with Spontaneous Parity Violation.

Rabindra N. Mohapatra, Goran Senjanovic, Phys.Rev.D23:165,1981. Cited 1197 times
2) Neutrino Mass and Spontaneous Parity Violation.

Rabindra N. Mohapatra, Goran Senjanovic, Phys.Rev.Lett.44:912,1980. Cited 2444 times
3) Exact Left-Right Symmetry and Spontaneous Violation of Parity.

G. Senjanovic, Rabindra N. Mohapatra, Phys.Rev.D12:1502,1975.  Cited 1184 times

, a teacher  , an idol
Inspirational, and a quality guard.

Reliable resource with breadth and depth.



We all admire and celebrate what you have achieved !

Happy Birthday, Goran!
(On behalf of Vernon Barger and Pavel Fileviez Perez as well)

Confucius said:
“ 三十而立，四十不惑，五十知天命，
六十耳顺，七十从心所欲”

“Turn 30: independent

Turn 40: not being confused

Turn 50: knowing the laws of nature

Turn 60: deep understanding of everything

Turn 70: achieve anything as wish”



Many thanks to the organizers

for such an enjoyable festivity !

Ivica Puljak, Alejandra Melfo,

Francesco Vissani, M.Tello, C.Aulakh… … 
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(We will be back for the 61th celebration !)


