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1. Introduction 

          Conformal symmetry plays an important role in both critical phenomena and superstring 
theory. However, in particle physics and in four dimensional space-time it is broken explicitly 
by the masses of the particles. At high energies , they could exist stuff with non trivial scale 
invariance in the infrared regime such as the Banks-Zaks fields which are recently suggested by 
Howard Georgi as a new component  beyond the standard Model (SM) above the TeV scale [1]-
[2]. Georgi has used the method of the low energy effective field theory to study the unparticle 
stuff production and the peculiar virtual effects in high energy processes.The goal of this paper 
is to study the contribution of scalar and tensor unparticles to the helicity amplitudes of the 
diphoton production at the LCH and ILC and the effects of the conformal dimensions scales. 
Moreover, the effect of spin 0 and spin ½ gauged unparticles on the decay rates ℎ →  and ߛߛ
ℎ →  are also shown explicitly. In section 2, we present the theoretical calculations and some ߛܼ
phenomenology. Finally in section 3,we make a discussion and draw our conclusion. 

2.The model 

          In the standard model, at the leading order in perturbative QCD, the diphoton production 
is dominated by the quark-antiquark annihilation subprocess ݍݍ	ഥ →  and the gluon-gluon ߛߛ
fusion subprocess ݃݃ →  via a box virtual quarks diagram. Because of the dominance of the ߛߛ
gluon distribution function (luminosity)  inside the proton at the LHC energies, the subprocess 
݃݃	ഥ →  becomes important.This gives a possibility to study the unparticles interactions ߛߛ
allowing the couplings of the gluons and photons at the tree level. At the ILC, the subprocess 
ߛߛ →  is also very important. Regarding the theoretical helicity transition amplitudes, for the ߛߛ
subprocess ݃݃	ഥ →  straightforward but tedious calculations lead to the following ,ߛߛ
expressions: 

หܯ௨ೞ
௛భ,௛మ,௛య,௛రห

ଶ
= )	௦ଶܥ ௖ܰ

ଶ − ிܥ(2 ଶௗೠೞݏ̂ 	[(ℎଵℎଶ + 1)ଶߣ௦,௚
ଶ + (ℎଵ+ℎଶ)ଶߣ௦,௚

′ଶ ][(ℎଷℎସ + 1)ଶߣ௦,ఊ
ଶ +

(ℎଷ+ℎସ)ଶߣ௦,ఊ
′ଶ ]/[ ௖ܰΛ௨

ସௗೠೞ]                                                                            (1) 

หܯ௨೟
௛భ,௛మ,௛య,௛రห

ଶ
= ௦,ఊߣଶௗೠೞݏ௧ଶ̂ܥ

ଶ 	ൣ( ௖ܰ
ଶ − ௧,௚ߣிܥ(2

ଶ + ௖ܰ
ଶܥிߣ௧,௚

′ଶ ൧[(ℎଵℎଶ − 1)(ℎଷℎସ − ଶݐ̂)(1 +

(ොଶݑ − (ℎଵ−ℎଶ)(ℎଷ−ℎସ)(̂ݐଶ − ොଶ)]ଶ/[64ݑ ௖ܰ ସΛ௨ݏ̂
ସௗೠೞ]                           (2) 

where ℎ௜ 	, (݅ = 1,4തതതത) stands  for the helecity of the ݅th particle, ߣ௦,௚ and  ߣ௧,௚ are the scalar and 
tensor couplings with the gluon (ࡲ࡯ and ࢉࡺ are ܷܵ( ௖ܰ) color factors) . For the subprocess 
ߛߛ →  :we obtain ,ߛߛ

ቚܯ௨ೞ
(௦)±±ቚ

ଶ
= 2Ω(̂ݏ, /(ݏ̂ cos൫݀ߨ௨ೞ൯ , ቚܯ௨ೞ

(௧)±±ቚ
ଶ

= ቚܯ௨ೞ
(௧)±∓ቚ

ଶ
= Ω(̂ݐ, /(ݐ̂ cos൫݀ߨ௨ೞ൯            (3) 

		ቚܯ௨ೞ
(௨)±±ቚ

ଶ
= ቚܯ௨ೞ

(௨)±∓ቚ
ଶ

= Ω(ݑො /(ොݑ, cos൫݀ߨ௨ೞ൯                                    (4) 

ቚܯ௨ೞ
(௦)±∓ቚ

ଶ
= ℜ݁(ܯ௨ೞ

௦∗ܯ௨ೞ
௨ )±∓ 	= ℜ݁(ܯ௨ೞ

௧∗ܯ௨ೞ
௨ )±∓ = ℜ݁(ܯ௨ೞ

௦∗ܯ௨ೞ
௧ )±∓ 	= 0                 (5) 

ℜ݁(ܯ௨ೞ
௧∗ܯ௨ೞ

௨ )±± 	= Ω(ݑො , ,(ݐ̂ ℜ݁(ܯ௨ೞ
௦∗ܯ௨ೞ

௨ )±± 	= Ω(̂ݏ, ௨ೞܯ)ℜ݁					ො),ݑ
௦∗ܯ௨ೞ

௧ )±± 	= Ω(̂ݏ,  (6)     (ݐ̂
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ቚܯ௨೟
(௦)±∓ቚ

ଶ
= Ω෩(̂ݏ, (ොݑ,ݏ̂ + Ω෩(̂ݏ, ,ݏ̂ ௨೟ܯቚ,(ݐ̂

(௨)±±ቚ
ଶ

= Ω෩(ݑො ොݑ, , (ݐ̂ + Ω෩(ݑො ොݑ, ,                                                      (7)                   (ݏ̂

      ቚܯ௨೟
(௧)±±ቚ

ଶ
= Ω෩(̂ݐ, (ොݑ,ݐ̂ + Ω෩(̂ݐ, ,ݐ̂ ,(ݏ̂ ቚܯ௨೟

(௧)±∓ቚ
ଶ

= ቚܯ௨೟
(௨)±∓ቚ

ଶ
= ቚܯ௨೟

(௦)±±ቚ
ଶ

= 0           (8) 

ℜ݁(ܯ௨೟
௦∗ܯ௨೟

௧ )±± 	= ℜ݁(ܯ௨೟
௦∗ܯ௨೟

௨ )±± 	= ℜ݁(ܯ௨೟
௧∗ܯ௨೟

௨ )±∓ = 0                            (9) 

ℜ݁(ܯ௨೟
௦∗ܯ௨೟

௧ )±∓ = Ω෩(̂ݏ, ෝ,ݐ ௨೟ܯ)ො),   ℜ݁ݑ
௦∗ܯ௨೟

௨ )±± = Ω෩(̂ݑ,ݏො , ௨೟ܯ)ℜ݁   ,(ݐ̂
௧∗ܯ௨೟

௨ )±±=	Ω෩(ݑො , ,ݐ̂  (10) (	ݏ̂

where  

Ω(̂ݏ, (ݐ̂ = ௦,ఊߣ]௦ଶܥ4
ଶ + ௦,ఊߣ4

′ଶ ]ଶ̂ݏௗೠೞ ௗೠೞݐ̂ cos൫݀ߨ௨ೞ൯ /Λ௨
ସௗೠೞ                            (11) 

Ω෩(̂ݏ, ෝ,ݐ (ොݑ = ௧,ఊߣ௧ଶܥ
ସ 2Λ௨)/(௨೟݀ߨ)	cos	ොସݑௗೠ೟ିଶݐௗೠ೟ିଶ̂ݏ̂

ସௗೠ೟)                          (12) 

௦ܥ = 2]/(௨ೞ݀)ܣ sin൫݀ߨ௨ೞ൯],          ܥ௧ = 2]/(௨೟݀)ܣ sin൫݀ߨ௨೟൯]                       (13-a) 
and 

(݊)ܣ = ߨ16]
ఱ
మΓ(݊ + ݊)ଶ௡Γߨ2)]/[(1/2 − 1)Γ(2݊)]                              (13-b) 

Λ௨ plays the role of an ultra violet cut of (UV) of the effective theory,  ߣ௜ and ߣ௜′   are 

dimensionless effective couplings constants.  

          Regarding the Higgs diphoton and  ܼߛ decays ℎ → and ℎ ߛߛ →   respectively with ߛܼ
gauged scalar and fermion unparticles loops, Direct calculations gives the following expressions 
of the ratios ܴఊఊ and ܴ௓ఊ : 

ܴఊఊ ≈
Γ(௛→ఊఊ)౉౏శొౌ
Γ(௛→ఊఊ)౉౏

= ቮ1−
ொೠೞ
మ ௩మఒ೓ೠೞ஺ೠೞ

ംം

൤ଶ(µమ)మష೏ೠೞΛೠ
మ೏ೠೞషమ஺ೄಾ

ംം		൨
−

ொೠ೑
మ ௩మఒ೓ೠ೑஺ೠ೑

ംം

ቈଶ(µమ)
మష೏ೠ೑Λೠ

మ೏ೠ೑షమ஺ೄಾ
ംം		቉

ቮ

ଶ

         (14) 

and 

 ܴ௓ఊ ≈
Γ(௛→௓ఊ)౉౏శొౌ
Γ(௛→௓ఊ)౉౏

= 	 อ1 −
ଶொೠೞ

మ ௚೥ೠೞೠೞ௩
మఒ೓ೠೞ஺ೠೞ

ೋം

(µమ)మష೏ೠೞΛೠ
మ೏ೠೞషమ஺ೄಾ

ೋം		
−

ଶொೠ೑
మ ௚೥ೠ೑ೠ೑௩

మఒ೓ೠ೑஺ೠ೑
ೋം

(µమ)
మష೏ೠ೑Λೠ

మ೏ೠ೑షమ஺ೄಾ
ೋം		
อ
ଶ

              (15) 

 
where  ߤ (resp. ݀௨೔  ) is the conformal symmetry breaking scale (resp. scale dimension) and 
 

ௌெܣ
ఊఊ		 = ௐ(߬ௐ)ܣ + ௖ܰܳ௧௢௣ଶ  ௧௢௣൫߬௧௢௣൯                                          (16)ܣ	

 
ௌெܣ
௓ఊ		 = ௐܣ	௪ߠݐ݋ܿ

௓ఊ		(߬ௐ, (ௐߣ + 2ܳ௧௢௣		 ௖ܰ൫ ଷܶ
௧௢௣ − 2ܳ௧௢௣		ݏ௪ଶ ൯ܣ௧௢௣

௓ఊ		(߬௧௢௣,  ௪   (17)ݏ௧௢௣)/ܿ௪ߣ

௧௢௣൫߬௧௢௣൯ܣ = 3ൣ߬௧௢௣ + ൫߬௧௢௣ − 1൯ܮ൫߬௧௢௣൯൧/(2߬௧௢௣ଶ )                             (18) 

ௐ(߬ௐ)ܣ = −[3߬ௐ + 2߬ௐଶ + 3(2߬ௐ − 7߬ௐଶ)	/[(ௐ߬)ܮ(1 )			                       (19)          

௨ೞܣ
ఊఊ = −൫3ܤߙൣ(௨ೞ݀)ܣ ݀௨ೞ , 3൯ܤ൫3− ݀௨ೞ ,݀௨ೞ൯ + −൫3ܤߚ ݀௨ೞ , 4൯ܤ൫4 − ݀௨ೞ ,݀௨ೞ൯൧/sin	(݀ߨ௨ೞ)        

(20) 
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௨೑ܣ
ఊఊ = ܣ2 ቀ݀௨೑ − 1/2ቁ ቂܤߛ ቀ5/2− ݀௨೑ , 2ቁ ܤ ቀ5/2− ݀௨೑ ,݀௨೑ − 1/2ቁ + ܤߜ ቀ7/2−

݀௨೑ , 3൯ܤ ቀ7/2− ݀௨೑ ,݀௨೑ − 1/2ቁ + ܤߟ ቀ9/2− ݀௨೑ , 4ቁ ܤ ቀ9/2− ݀௨೑ ,݀௨೑ − 1/2ቁቃ/
cos	(݀ߨ௨೑)                                                                                                                (21) 

௨ೞܣ
௓,ఊ = 2(2 − ݀௨ೞ)	ܣ(݀௨ೞ)∫ ݕ݀ ∫ 1)ݖݕ4ݖ݀ − ݕ − 1)(௨ೞ݀ߨ)	ଵିௗೠೞ/[sin(ݖ − 4߬௨ೞݖݕ −

ଵି௬
଴

ଵ
଴

1)ݕ௨ೞߣ −  ଶିௗೠೞ)]                                                                                                 (22)(ݕ
and 

௨೑ܣ
௓,ఊ = ௨೑݀)ܣ	2 − 1/2)∫ ݕ݀ ∫ 1)ݖ݀ − ݕ − (ݖ

య
మିௗೠ೑ 	ଵି௬

଴
ଵ
଴ [4 ቀ2− ݀௨೑ቁ

ଶ
	(1 − (ݖݕ4 +

4 ቀ3/2− ݀௨೑ቁ ݏ݋ܿ]/[ݖݕ ቀ݀ߨ௨೑ቁ (1 − 4߬௨೑ݖݕ − 1)ݕ௨೑ߣ4 − (ݕ
ఱ
మିௗೠ೑)]        (23) 

with 

(߬)ܮ = ቊ
߬	ݎ݋݂																																																																										߬√ଶ݊݅ݏܿݎܽ ≤ 1
−[ln	(1 + √1 − ߬ିଵ)/(1− √1 − ߬ିଵ) − 	߬	ݎ݋݂						ଶ/4[ߨ݅ > 1

                    (24) 

ௐܣ
௓ఊ		(ݕ,ݔ) = 4[ℑଵ(ݕ,ݔ) −ℑଶ(ݕ,ݔ)]                                                   (25) 

௧௢௣ܣ
௓ఊ		(ݕ,ݔ) = 4(3− ௪ଶݏ /ܿ௪ଶ )ℑଶ(ݕ,ݔ) + [(1 + ௪ଶݏ(ݔ/2 /ܿ௪ଶ − (5 +  (26)           (ݕ,ݔ)ℑଵ	[	(ݔ/2

ℑଵ(ݕ,ݔ) = ݔൣݕݔ − ݕ + (ݔ/1)ܮ]ݕݔ − [(ݕ/1)ܮ + (ݔ/1)݃]ݔ − ݔ)൧/[2[(ݕ/1)݃ −  ଶ]      (27)(ݕ

ℑଶ(ݕ,ݔ) = (ݔ/1)ܮ]ݕݔ− − ݔ)2]/[(ݕ/1)ܮ − (ݔ)݃   ,[(ݕ = ඥ1/ݔ −  (28)          ݔ√݊݅ݏܿݎ1ܽ

and 

ߛ = (2 − ݀௨೑)ଶ,         ߜ = 8 ൤2 ቀ2− ݀௨೑ቁ
ଶ

[(5/2− ݀௨೑)߬௨೑ − 1] + (3/2− ݀௨೑)൨         (29) 

ߚ    = 16(2 − ݀௨ೞ)ଶ	߬௨ೞ ߙ    , = 4(2− ݀௨ೞ),                                                    (30) 

ߟ = 32 ቀ5/2− ݀௨೑ቁ ߬௨೑[−2 ቀ2− ݀௨೑ቁ
ଶ

+ ቀ5/2− ݀௨೑ቁ]                          (31) 

߬௜ = ݉௛
ଶ/4݉௜

ଶ,     ߣ௨೔ = ௓ܯ
ଶ/ܯ௨೔

ଶ ,      ݃௓௨೔௨೔ = ( ଷܶ
௜ −ܳ௨೔		ݏ௪

ଶ )/[ܿ௪ݏ௪]              (32) 

Here ݐ , ݏ and ݂ stand for scalar, tensor and fermion unparticles. Concerning the ungauged 
unparticles, for the gluon-gluon fusion contribution, we have calculated the distributions as a 
function of the rapidity ݕ, transverse momentum ்ܲ and the invariant mass ܳ of the diphoton 
for a fixed choice of the LHC parameters. In fact, we have used the kinematical cut off given by 
ATLAS [3] which are the transverse momentum ்ܲ > |ݕ| and the rapidity  ܸ݁ܩ	25 < 2.5 for 
each photon. The electromagnetic and strong couplings constants are chosen such that ߙ௘௠ =
1/128 and ߙ௦(ܯ௓) = 0.118. In all our numerical calculations, we have used the  MSTW 2008 
pdf’s [4]. The factorization and renormalization scales ߤி and ߤோ are taken such as: ߤி = ோߤ =
݉௧ =  It is worth to mention that the contribution of the unparticles includes three . ܸ݁ܩ	175
free parameters namely the scale Λ௨, the coupling constants ߣ௜  and conformal scale ݏ′
dimensions ݀௨೔ . Since the cross section of the signal is proportional to ߣ௜/Λ௨

ௗೠ೔ , it decreases 
rapidly as ݀௨೔  and/or  Λ௨ increases. In what follow and as an illustration, we take ݀௨ೞ ≈ 1.001, 
݀௨೟ ≈ 4.001 and Λ௨ = 1ܸܶ݁. In all our study, all the distributions are calculated for three 

illustrative values ߣ௜/Λ௨
ௗೠ೔ ≈ 0.01, 0.005, 0.001 (in arbitrary units). We have determined the 

invariant mass distribution ݀ߪ/݀Ω over the whole range of ܳ ∈  and for the ܸ݁ܩ[100,1000]
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above values of the couplings constants. The unparticles effects were noticed in the large values 
of ܳ  regions where the SM background is reduced. This is expected since the unparticle 
distribution is proportional to ܳௗೠ೔ . Moreover, the signal dominates over the SM contributions 
for a strong coupling ߣ௜/Λ௨

ௗೠ೔ ≈ 0.01 and becomes more significant at the central region where 
ݕ = 0. For the scalar contribution, we notice that the signal is larger than the SM background 
for all values of ܳ, especially for smaller values where the contribution of the gluon-gluon 
fusion is significant. For the tensor case, the contribution is not as important as the scalar one. It 
starts deviating from the background when ܳ >  and becomes significant for larger ܸ݁ܩ	500
values of ܳ. This suggests that the diphoton production is a tool to extract the scalar unparticles 
signals at smaller values of ܳ. Regarding the rapidity distributions for −2.5 < ݕ < 2.5, we have 
made an integration over ܳ in the range of 600 < ܳ <  where the unparticle ܸ݁ܩ	1000
contribution is dominant.  Similar behaviors have been obtained for the ்ܲ dependence 
distribution ݀ߪ/்݀ܲ over the kinematical region  50 < ்ܲ <  where the unparticles ܸ݁ܩ	100
contribution is visible for large values of ்ܲ. For the photon-photon scattering and in the scalar 
case, we have chosen ߣ௦,ఊ = ௦,ఊߣ

′ = 0.2 . We have made an analysis with an ILC collider energy 
ݏ√ ∈ 6/ߨ and   ܸ݁ܩ[300,1000] ≤ ௖௠ߠ ≤  .(௖௠ is the center of mass scattering angleߠ) 6/ߨ5
We have noticed that the effects of the scalar unparticles are important for √ݏ	 >  and	ܸ݁ܩ	400
݀௨ೞ ≈ 1.01, 1.99 and become more significant for larger values of the beam energy. However 
for ݀௨ೞ ≈ 1.1, 1.2, 1.3, 1.4 the contribution is less important. Moreover, the results are strongly 
dependent on the choice of the initial states polarizations. In fact, the largest contribution was 
obtained for the helicity configuration(+,−, +,−). Now, as a function of cosθୡ୫ , the 
distribution was more important for ߠ௖௠ = with 95% confidence level or ߯ଶ 2/ߨ ≥ 2.706 
corresponding approximatively to ݀௨ೞ ≈ 1.01 and luminosity ܮ = 100	݂ܾିଵ . For the tensor 
case and with ݀௨ೞ ≈ 4.01, the unparticle contribution dominates that of the SM when √ݏ	 >
 and it is strongly dependent on the choice of the scale Λ௨ . It is important to point  out ܸ݁ܩ	700
that, the ߠ௖௠dependence of the tensor unparticles cross section is completely different from that 
of the scalar ones. Regarding the Higgs diphoton decay with  gauged unparticles loop, for the 
scalar case, a good improvement  of  the ratio ܴఊఊ 	 (a constructive interference) requires a 
negative value of the coupling constant  ߣ௛௨ೞ   since ܣ௨ೞ

ఊఊ and ܣௌெ
ఊఊ		 has the same negative sign. It 

is suppressed for larger values of ߤ௦ because the factor 1/(ߤ௦ଶ)ଶିௗೠೞ  can not exceed 1 in the 
allowed interval 1 < ݀௨ೞ < 2 . The results show also that a significant contribution is obtained 
for large negative values of the coupling ߣ௛௨ೞ  and becomes important when the parameters ߤ௦ 
and ݀௨ೞincrease. As an illustrative example,  for ݀௨ೞ = 1.01, the experimental value of ܴఊఊ =
1.65 [5] is obtained if 0.5 < หߣ௛௨ೞห < 2.5 corresponding to a value of ߤ௦ ∈
,ܸ݁ܩ	80] ݀௨ೞ	and for[ܸ݁ܩ120 = 1.1, if 0.5 < หߣ௛௨ೞห < 2.5  corresponding to ߤ௦ ∈
,ܸ݁ܩ	80] However, for ݀௨ೞ .[ܸ݁ܩ90 > 1.1, one gets ߣ௛௨ೞ > 2.5. To overcome this problem and 
since the contribution of  ܴఊఊ increases with ߣ௛௨ೞܳ௨ೞ	

ଶ ଶିௗೠೞ(௦ଶߤ)/  , one has to take larger values 
of the unparticle charge ܳఓೞ . For ܳఓೞ = 2 (instead of ܳఓೞ = 1), the value of the coupling ߣ௛௨ೞ  is 
reduced by a factor of 4. In fact, for ݀௨ೞ = 1.01, 1.1, 1.2, one gets −0.2 < ௛௨ೞߣ < −1 , −0.3 <
௛௨ೞߣ < −1.3 and −0.8 < ௛௨ೞߣ < −2.5 respectively. The experimental value of ܴఊఊ is also 
obtained for ݀௨ೞ = 1.3 where ߤ௦ ∈ ,ܸ݁ܩ	80] however, for ݀௨ೞ ,[ܸ݁ܩ150 = 1.4, it can not be 
reached. Thus, if the measured value ܴఊఊ = 1.65  is confirmed at the LHC, ݀௨ೞ  has to be 
constrained between  1.01 and 1.4. For the spin ½ case, the situation is completely different 
since for various values of ݀௨೑ , different effects of ܣ௨೑

ఊఊ contribute leading to a positive or 
negative coupling ߣ௛௨೑  (destructive or constructive interference). For example for  ݀௨೑ =
1.5, 1.6, 1.7, ௨೑ܣ

ఊఊ is positive and a constructive interference requires ߣ௛௨೑ > 0 , however for 
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݀௨೑ = 1.8, 1.9, ௨೑ܣ 2.0
ఊఊ is negative and a constructive interference requires ߣ௛௨೑ < 0. 

Furthermore, we have noticed that for ݀௨೑ = 1.5, getting the value ܴఊఊ = 1.65 needs 2.5 <
௛௨೑ߣ < 5.2	 where ߤ௙ ∈ ,ܸ݁ܩ	80] For ݀௨೑ .[ܸ݁ܩ150 = 2, one has −3.6 < ௛௨೑ߣ < −2	.  
Contrary to the diphoton production the ratio ܴ௓ఊ  depends on both signs of ܳ௨݃௓௨௨  and ߣ௛௨೔  . 
We remind that ܳ௨݃௓௨௨ < 0 in the case of ܶ = 0, ܻ = 2 and ܳ௨݃௓௨௨ > 0 when ܶ = 1/2, 
ܻ = 1. Thus, for a scalar constructive contribution where ߣ௛௨ೞ < ௨ೞܣ	, 0

௓ఊ < 0	 and  ܣௌெ
௓ఊ		 > 0 , 

the quantity 	ߣ௛௨ೞ ௨ೞܣ	
௓ఊ/ܣௌெ

௓ఊ		 > 0 . Concerning the fermionic contribution, the situation is a little 
bit delicate since the sign of the fermionic loop function 	ܣ௨೑

௓ఊ  depends on the scale dimension 
݀௨೑  wheras ܣௌெ

௓ఊ		 > 0. Thus, a good improvement in the decay mode ܼߛ needs ܳ௨݃௓௨௨ < 0 
corresponding to ܷܵ(2)௅ singlets unparticles states whereas suppression corresponds to ܷܵ(2)௅ 
doublets. Equivalently, one can say that the unparticles contribution to the decay modes 
ℎ → and ℎ ߛߛ →  are positively (resp. negatively) correlated in the case where the ߛܼ
unparticles states are ܷܵ(2)௅ singlets (resp. doublets).  

3.Discussion and Conclusion 

          For the subprocess ݃݃ →  we have shown the impact of the scalar and tensor , ߛߛ
contributions to various distributions at the LHC energies. We have estimated, the cross 
sections of the signal and background at a scale Λ௨ = 1ܸܶ݁ and for ݀௨ೞ = 1.001 as well as 
݀௨೟ = 4.001. It turns out that within these choices, the effects of tensor unparticles are 
observable only in the region of a large diphoton invariant mass and transverse 
momentum for a couplingߣ/Λ௨

ௗೠ ≈ 1. Furthermore, we have also noticed that the scalar 
unparticles contribution can lead to significant contributions of approximately one order 
of magnitude to the considered distributions all over the allowed range of the invariant 
mass, rapidity and transverse momentum. In particular, the effects of the scalar 
unparticles are more important at smaller values of  ܳ where the contribution of the box 
diagram predominates. Thus, experimentally, if we measure a reasonable pairs of 
photons with lower values of the invariant mass, the signature of the new physics will 
be that of the scalar unparticles. For the subprocess  ߛߛ →  at the ILC energies, we , ߛߛ
have also studied the effects of the scalar and tensor unparticles [6]. We can improve the 
ratio signal/background by choosing appropriate polarizations of the initial beam. For 
Λ௨ = 1ܸܶ݁, the effects of the scalar unparticles lead to considerable deviations from  SM 
with energies at √ݏ	 =  ܸܶ݁. For the case of tensor unparticles, the	and 1ܸ݁ܩ	500
contribution decreases rapidly with the increase of the scale value Λ௨  and the effects are 
observable only for Λ௨ ≤ 1ܸܶ݁. We have also investigated the decays modes  ℎ →  and ߛߛ
ℎ →  unduced by the loops of the charged scalar and spinor unparticles. Using the ߛܼ
asymptotic forms of the vertices functions within the dimensional regularization 
procedure, general expressions of the amplitudes are reduced to simple integrals [7]. 
With the use of the Dyson subtraction method, the obtained amplitudes are shown to be 
gauge invariant. The most interesting implications were that the loop contributions of 
the ܷܵ(2)௅ singlets unparticles have an important impact on the Higgs phenomenology 
at the LHC and can explain the observed excess in the ratio ܴఊఊ for the decay mode 
ℎ →  at ATLAS detector. In the case of scalar unparticles, a good improvement in the ߛߛ
decay mode ℎ →  ½ ௛௨ೞ, wheras for spinߣ requires a negative coupling constant ߛߛ
unparticles, depending on the scale dimension݀௨೑, the coupling constant ߣ௛௨೑  is either 
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positive or negative  due to the change in the sign of the fermionic loop function ܣ௨೑
ఊఊ . 

We have also made a combined analysis of the decay modes ℎ → and ℎ ߛߛ →  in the ߛܼ
case where the unparticles carry quantum numbers such as weak isospin T and 
hypercharge Y of the SM. We have shown that the simultaneous measure of the decay 
widths in the above channels allows getting informations on the nature of these states. 
Fig.1, displays contours lines for various values of the ratios ܴ௓ఊ  and ܴࢽఊ = 1.65 in the plane 
௦ߤ − ܶ) ௛௨ೞfor the case of the ܷܵ(2)௅ singlet statesߣ = 0,ܻ = 2) corresponding to the ݀௨ೞ	 =
1.01. Fig.2, shows the ratio ܴ௓ఊ  in the plane ܶ − ܻ  for ܴఊఊ = 1.65, ݀௨ೞ	 = 1.01 and  ߤ =
 .ܸ݁ܩ300

.            
        Fig1. Contour lines for various values  of  ܴ௓ఊ for            Fig2. Ratio ܴ௓ఊ in the plane ܶ − ܻ  for ܴఊఊ = 1.65                       

                        singlet states with ࢽࢽࡾ = ૚.૟૞ and ࢙࢛ࢊ	 = ૚.૙૚                 ݀௨ೞ	 = 1.01 and  ߤ =                       ܸ݁ܩ300
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