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Inelastic cross section in Bialas-Bzdak p=(q,d) model

) Jm =

d2

Syd?s) D(sq,sd) D(Sq,sd) 0(Sq,Sa; S Sas b)

= quark-diquark dlstrlbutlon inside the proton:

= interaction probability of the constituents:

0 (303050, 305B) =1 - ]_[ [ 11 - 0an®+5:- 5]
b

Oab (§) — Aabe_sz/sczlb

= jnelastic cross-sections of quark, diquark scatterings :

S% =R2+R%Z || a, b€ fqgd}

+00 400

Oab,in = j faab(§)d2§

—00 —O0O

Ogq,in * Oqd,in* 9dd,in = 1:2:4

" free parameters:

A

qaq’

MRy, RayRya, | (Agq = 1and A = 0.5 can be fixed)

2 N N A. Bialas, A. Bzdak Acta
SCZI+Sd Sqg = _}\S

1+22 —z _ Mg | °d 9 | Phys.Polon. B 38, 159-168 (2007)
D(Sq,Sd = 2 e 9§ (Sq + )\Sd) mg >0 37
7aT Sq = —ASg

Proton-(anti)proton scattering in
the quark-diquark model.
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https://arxiv.org/abs/hep-ph/0612038

Unitarily extended Bialas-Bzdak model (reBB)

= elastic scattering amplitude in the impact parameter space:

— - arXiv:1505.01415
tel(s, b) =i [1 — e_ﬂ(s'b)} F. Nemes, T. Cs6rg6, M. Csandd, Int. J.
Mod. Phys. A Vol. 30 (2015) 1550076

= the opacity function:

— — . Im() # 0 as the real part
Q(s,b) = ReQ(s,b) + i ImQ(S,b) of the amplitude is not
negligibly small
- 1 - - -
ReQ(s, b) = —Eln[l — 5l-n(s, b)] ImQ(s, b) = —« 5in(s, b)

NEW FREE PARAMETER
= elastic scattering amplitude in momentum space:

T(s,t) = an

0

teu(s, [b]) Jo (11151} blalb] | |5 - oo, [B] = v=2
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https://arxiv.org/abs/1505.01415

Measurable quantities

» differential cross section:

49 (6,6 = —|T(s,0)12
dt > 41 >

= total, elastic and inelastic cross sections:

0
do(s,t)
0o =2 (5,6 =0) ] | wa® = [T | [0 = 0 —0a ©)
" ratio py: = slope of do/dt:

ImT(s,t =0) dt

ReT(s,t =0) d do
po(s) = B(s,t) = _(IHE(S' t))




Fit method

= |east squares fitting with:

M n;

~ 2 2 2
=Y z(dif+Ebiabif+ecfdi1'“cf_thij) bt +<dw— ) +<dpo—thpo)
j:l i=1 6-1,2] J J 60_(:01’ 6p0

-2 _ ~ (9t Epjlpij + €cjdijoc;
Uij = Oqij dij

Brij = Jagij F(d)oeti)? k€ {ab)

A. Adare et al. (PHENIX Collab.)
" jttakes into account (in M separately measured t ranges): Phys. Rev. C 77, 064907

* the t-dependent statistical (a) and systematic (b) errors (both vertical o}, and
horizontal 0, t) = €, parameters;

* the t-independent g, normalization uncertainties = €. parameters;

* the measured total cross-section d

and ratio dpo and their total uncertainties
00, and 6pg.

Otot

= minimization with CERN Root MINUIT, parameter error estimation by MINOS. 5



Satisfactory ReBB model fits for pp do/dt data
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Satisfactory ReBB model fits for pp do/dt data
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data: TOTEM Collab. (LHC) Eur. Phys. J. C 80 (2020) 91 data: TOTEM Collab. (LHC) Europhys.Lett. 98 (2012)



= 0.50 —r—r——r—rr
= o.48F
0.46F
0.44F
0.42f
0.40F
0.38F
0.36F
0.34f
0.32F

Energy dependences of the scale parameters

R, [fm]

1.00 —r——1—1—
0.98F
0.96F
0.94F
0.902F
0.90F
0.88F
0.86F

Rq(s)

R, [fm]

- #pp
o pp
F |—fit

p, = 0.590 = 0.015 [fm] i

P, = 0.131 £ 0.010 [fm] - - p, = 0.158 = 0.035 [fm]
P;=0.D17i0.001 [fm] E 0.345 Ef:g:iﬂotdf::?;f:lm E 0.20;— n p;=0.010 +0.002 [fm] E
ELN::;o;';?GIZﬂ'm = 0.82F 2L=79-10'% h = 0-152— ,é£~=n:2::im=1.119 —
O KT 80 o KT 010 v pre
Vs [GeV] Vs [GeV] Vs [GeV]
The energy dependences of the scale parameters, R, R; and R4, are the same for
pp and pp processes!
Parameter R, [fm] Ry [fm] R.q [fm]
P(s) = po + piIn(s/sq) Y?/NDF 1.596/2 0.469/2 2.239/2
CL [%] 45.03 79.10 32.65
PERg, Ra, Rya, } o 0.131 £ 0.010 | 0.590 £ 0.015 | 0.158 + 0.035
5o = 1 GeV? D 0.017 £0.001 | 0.019 £ 0.001 | 0.010 £ 0.002

Parameters which define the energy dependence
of the ReBB model scale parameters 8




New: proportionality between py(s) and a(s)

[o

ter(s,b) = i (1 — et “%inGD [T =5, (5, b))

a&in K1

b2
2R2(s)>

Im t,;(s,b) = A(s)exp (_

\

3 1
Po(s) = a(s) (2 —5As) +34° (s))

A(s) =Imt,(s,b =0)

parameter values at energies where p, is
measured
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The dependence of py/aon A =Imt,;(s,b = 0) in the TeV

, . energy range. The data points are generated numerically by
=4 by rescalmg one can get additional « using the trends of the ReBB model scale parameters and the

experimentally measured p-parameter values.
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Energy dependence of the a parameter

P(s) = po + p1ln(s/so)

P E{Rq, Rd! qu, a}
So = 1 GeV2
Parameter a (pp) o (pp)
X*/NDF 0.760/2 1.212/2
CL [%] 0.68 54.54
Do 0.167 £0.060 | —0.103 = 0.027
P1 —0.003 £ 0.003 | 0.018 £ 0.002

L | | | | | | | | I | | | | 1 | | 1 | | | I o
:— * PP pscaled I:] pE pscaled —:
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= et . ]
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? - é)- - - * i j
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— pp pp 3
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:_ ¥?/NDF = 0.760 / 2 = 0.380 ¥?2INDF =1.212/ 2 = 0.606 _:
- CL =0.68 % CL = 54.54 % S
— 1 1 L 3 3 a3l L L 1 1 ' B | =
10° 10*
Vs [GeV]

Parameters which define the energy dependence
of the ReBB model a parameters for pp and pp

The energy dependence of the a parameter is not the same for pp and pp processes
— the Odderon is characterized by a single parameter, a!
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Extrapolations > ODDERON
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The significance obtained by combining the results at 1.96 & 2.76 TeV is 7.080. »

Combining to them also the result at 7 TeV the significance becomes indeterminably high.



H(x) scaling of the ReBB model

= conditions:

* energy independence for the a parameter (or pg)

a(s) = al(so) (or po(s) = po(so) )
* the energy dependence of the scale parameters is determined by the same
factorizable b(s) scaling function

Rq(s) = b(s)Rq(s0) Rq(s) = b(s)Rq(s0) Rqa(s) = b(s)Rga(so)

(\/Sq is a reference energy to be chosen)

= scaling of the measurables:

do

29 6,0 = b2() 22 (50, 10 = — (5) = b2(s)
dt S) — S dt S0 O_bZ(S) Oel\S) = (S Uel(sO)

By(s) = bZ(S)Bo(So) Otor(S) = bz(S)Utot(So)




b(s) scaling function

= experimental determination of b(s):
_ O'el(S) _ O-tOt(S)
b(s) = 0.1(Sp) b(s) Otot (So)
| Bo(s) B do/dt(s,t)
b(s) = 15050y b(s) = J do/dt(so, to = t/b%(s))

* the reference energy is
chosen to be \/sq = 7 TeV

= determination of the energy
dependence:

0
e

b(s) = po + p1In(s/sy) + p, In?(s/sp)

so =1 GeV?

1-10 T T LI T T T T T T T T
+ (B.(s)/B,(7 TeV)

1.05 [::I b(s) from do/dt

1.00—  p =1.485+0.006
C p,=-0.109 £0.013
0.95[ P, =0.00460 :0.00041
C  42NDF=3.561/3=1.187
B CL=31.30 %
0.90—

0.85

0.80 1 1 1 1 1 11 1| | | 1 | 1 1 11 1 |
10° 10*
Vs [GeV]
The energy dependence of the b(s) scaling function utilizing
the By(s) and do/dt(s, t) data and fitting with a squared

logarithmic function.
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ReBB & H(x) limit of ReBB for pp 0;,:(s), 0.;(s), By(s)

= the ReBB & H(x) limit of ReBB curves, within the type B theory errors agree for
0:0¢(s) and g,;(s) down to about 300 GeV

" because of the problems with ReBB model at low —t the results for B,(s) are
not reliable (= further improvement of the model is needed)

140

=
3

.| = === reBB, In%s), o_, pp

pp
PP
reBB, In%(s), o,.,. PP

H(x) limit of ReBB, In*(s)

|:| type B theory error band

B, [GeV’]

26

24—

22

20

18

14—

12

I. pp.

ReBB, In%(s)
H(x) limit of ReBB
1 [__] type B theory error band

...................................................................................................................

5 pp S5 NS T S 0

...........................

10*
Vs [GeV]



ReBB & H(x) limit of ReBB for pp do/dt @ 7 TeV

S ' ' ' ' rrt7 [ rrr [ rrrr 1 1 r1
E 10?2 A \s=7 TeV, pp

° ¢ data

£ 10 —— ReBB

= ~ — — — H(x) limit of ReBB

:g [ ] type B theory error band
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» Q,
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—
<

1072

ReBB,H(x)

B,

107

ReBB & H(x) limit of ReBB agree i
in the whole —t range given that |

| 7 TeV is the reference energy

—_— e

—
N
owm
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ReBB & H(x) limit of ReBB for pp do/dt @ 2.76 TeV

do/dt [mbGeV?

102 k== s=2.76 TeV, pp
A }  data
—— ReBB
10 o
- - —— H(x) limit of ReBB
1 [ ] type B theory error band
1 GReE8 = 21.9 [mb]
10 Bf*®® = 17.0 [GeV ]
10° g G5r°2+ = 20,0 (mb]
== By " =16.1[Gev]

i about —t = 0.72 GeV? (considering the exp.
1074  data), but they agree up to —t = 2.5 GeV?
(con5|der|ng the ReBB model prediction)

___________________________________________

a3l —— e S _

10 i ReBB & H(x) limit of ReBB certainly agree to | S _ I
| =
| S
| =S
|
|
|
|
|
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ReBB & H(x) limit of ReBB for pp do/dt @ 1.96 TeV

do/dt [mbGeV™?]

10 Vs=1.96 TeV, pp
i . | {  data pp
. ' pp prediction |
10 . T — — ReBB
A ~ - — - H(x) limit of ReBB
1 A\ [ ] type B theory error band
\
% 6°°% =18.3 [mb]
-1
10 \ l By~ =17.0 [GeV?]
Q\
10~ =T - P =19.0 [mb]
T~ Bz 453[GevY
10°° ~—
i ReBB & H(x) limit of i T~ )
1074 - | ReBB agree up to about i ~
—t=1GeV? |
10_5 I___I___I__I___I___I___I___I__I__ I [ | 1 [ | 1 [ [ | 1 [} I [ | [ | [ | [ |
0.0 0.5 1.0 1.5 2.0 g.s
-t [GeV7]
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ReBB & H(x) limit of ReBB for pp do/dt @ 1 TeV

do/dt [mbGeV?]

| | | | | | I | | | | | | | | I | | | | | | | | I | | | | | | | | I | | | | | | | |
102 N \s=1 TeV, pp
| pp predlctlon | — ReBB
10 N -~ =~ H(x) limit of ReBB
1 \ type B theory error band
\ GR°®8 = 15.7 [mb)]
1 \
10 \ By - =15.8 [GeV”]
102 _ on oMM = 17.7 [mb])
S By M =2 14.2 [GeV
10° T~
'ReBB & H(x) limit of : T~
10~ |l | ReBB agree up to about | —
' —t=0.9 GeV? i
10_5 I___I__:__I___ __I___I__:__I__ I [} 1 [} 1 I 1 [ | 1 [ | I [ | [ | [ | [}
0.0 0.5 1.0 1.5 2.0 g 5
-t [GeV7]
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ReBB & H(x) limit of ReBB for pp do/dt @ 0.546 TeV

do/dt [mbGeV?]

102 Vs=0.546 TeV, pp
. data pp
'pp prediction | + PP
10 L ' ReBB
~ — — — H(x) limit of ReBB
1 [ ] type B theory error band
1 GReB8 = 13.5 [mb]
10 l Br*®® = 14.8 [GeV ] =
10_2 o GZeBB,H(x) = 17.0 [mb] -
° B o q3.7 [GevY E
10°e TS rea, "~
' ReBB & H(x) limit of i
10 | ReBB agree up to about i
| —t=0.8 GeV? i
10_5 I___I__:__I___I___I___I__:__I__ I [ | 1 [ | ] I ] [ | 1 [ | I [ |
0.0 0.5 1.0 1.5 2.0 g.5
-t [GeV7]
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ReBB & H(x) limit of ReBB for pp do/dt @ 0.51 TeV

C\:«l_l | | 1 | | 1 I 1 | | 1 | | I | | 1 | | 1 I 1 | | 1 | | I | | | | | | | |
E 12 {s=0.510 TeV, pp
e i e | L data pp 0.546 TeV
g EN  ppprediction T Ll
o ~ — — — H(x) limit of ReBB
:ga 1 [ ] type B theory error band
6% = 13.3 [mb]
-1 N
10 l By," " =14.7 [GeV?]
102 ’ o oo = 17,0 [mb]
™ B o437 [Gev
10_3 ______________________ 0 - o ". ERHEHM
'ReBB & H(x) limit of ! I
107 |l | ReBB agree up to about !
| —t=0.8 GeV? i
10_5 I___I__:__I___I___I___I__:__I__ I [ ] [ ] [ I [ ] [ ] I ]
0.0 0.5 1.0 1.5 2.0 §.5
t[GeV?]

 pp data measured by the STAR Collab. is expected at 0.51 TeV
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ReBB & H(x) limit of ReBB for pp H(x) @ 7 TeV

I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

s | the measured B, and (s=7 TeV, pp
10 -\, o,; values are used v data
\ N Exp(-x)
10—2 —— ReBB
= — — — = H(x) limit of ReBB
3 type B theory error band
107 [ Jtyp ry
_4 B
10 E- 08y
5[
10 3
10°°

as 7 TeV is the reference energy, the
107 H(x) scaling is valid in the whole
measured range i.e. up to x =50

10_8 IIIIIIIIIIIIIIIII‘i‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0

5 10 15 20 25 30 35 40 45 50
X
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ReBB & H(x) limit of ReBB for pp H(x) @ 2.76 TeV

I 1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII||
the measured B, and Vs=2.76 TeV, pp
107" o, values are used v data
------------ Exp(-x)
102 —— ReBB
— — - - H(x) limit of ReBB
10_3 [ ] type B theory error band

up to x=13, but it can be valid up
to x=50 (considering the ReBB
prediction)

10—8 IIIIIIIIIIIIIllll‘i‘lIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

5 10 15 20 25 30 35 40 45 50
X

E
E
E
10°° é_ the H(x) scaling is certainly valid
0
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ReBB & H(x) limit of ReBB for pp H(x) @ 1.96 TeV

1
the measured B, and E=1f6 TeV, pp
107" 0,; values are used v datapp
N ——— I Exp(-x)
102 the H(x) scaling is ReBB
valid up tox = 15 - — — - H(x) limit of ReBB
1073 [ ] type B theory error band




ReBB & H(x) limit of ReBB for pp H(x) @ 0.546 TeV

I 1Il||Il||l|||lII||IlI|Il|Illllllllllllllllllllllll
the measured B, and E=0'5_46 TeV, pp
10'mY, | 0, values are used ¢ datapp
------------ Exp(-x)
1072 _ the H(x) scaling is ReBB
= %, | validuptox=12 — — - - H(x) limit of ReBB
1072 é_ R [___] type B theory error band
4 -
10 E
5
10 3
6l
10 3
107E—
8
107, 5




Validity of the H(x) scaling in x as a function of /s

e problems with ReBB model atlow —t . 60

- only those energies are included < g g
where experimental data on By(s) and S0 -
0,;(s) are available sof dropping E

- below the 7
. — | dropping b 7]
 at 2.76 TeV the measured x range is 300 below the Sosition E

not extended enough to determine - | dip position .

reasonably well the validity of the 20 -

H(x) scaling N A .

bum -

— no 2.76 TeV point included 10_ Xdpp—:

- o o ]
. at energies < 800 GeV the validity o 1 0
range of the H(x) scaling drops below (s [TeV]
the bump position while at energies Approximate energy dependence of the maximum

x value up to which the H(x) scaling is valid

< 200 GeV below the dip position
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Summary

* ReBB model fits to pp and pp do/dt data

- satisfactory description in the energy range of 0.546 <.+/s <7 TeV and squared
momentum transfer range of 0.37 < —t < 1.2 GeV?

= determination of the energy dependence of the parameters & extrapolations to
accomplish comparative study between pp and pp do/dt

- model-dependent evidence for Odderon (colourless 3-gluon bound state) exchange
with a significance of at least 7.080

= determination of the H(x) scaling limit of the ReBB model & model-dependent
determination of the lower limit of the validity of the H(x) scaling

- for 04, (s) and o,;(s) the scaling is valid down to /s = 0.3 TeV (with /s, = 7 TeV)
-> to determine the validity limit for B, (s) further improvement of the model is needed

- for do/dt the maximum of the validity limit in x drops as the energy decreases:
at1/sp < 800 GeV below the bump position, at /s, < 200 GeV below the dip position



Thank you for your attention!
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Tests @ 0.546 & 0.630 TeV Vv

do/dt [mb/GeV?]

(do/dt-fit)/error

(do/dt-fit)/fit

]
(=]
]

10

0.4
0.2
0.0
-0.2
-04

o

1 1 1 I 1 1 T T I 1 1 T 1 I T 1
{5=0.546 TeV, pP
¢ data [UA4]
— = reBB p=(q,d) tes
E |
— Range: 0.375 < -t <1.210 [GeV?] T
= %?INDF = 46.33/37 = 1.25 -
= [CL = 1.398e+01 % | =
=E 6, = 61.51 [mb] E=
= o,, = 48.05 [mb] 3
o,, = 13.46 [mb]

E p, = 0.112 E
= ) =0.500 =
E R, =0.350 [fm] 3
[~ R, =0.825 [fm] 7]
E R, =0.283[fm] E
~ A, =1.000 -
- o=0.118 -
E c,,=-0.304 £0.754 E
B IEG? =I -Olosf ? 0I05I1 1 I 1 1 1 I 1 1 1 1 I 1 1 1 1 N
= N 3
: ;@5 E
— & —
3 ; 3
.0 0.5 1.0 1.5 2.0 g.ﬁ

-t [GeV?]

10

do/dt [mb/GeV?]
;NI

10°°

||urm] ||||Im| ||||m| |||rITI|M|||rITII| ||||IrI] TTT

{=0.630 TeV, pp

() data [UA4]

—— reBB p=(q.d) test

im

., =-0.366 +0.202

E
Range: 0.730 < -t <1.230 [GeV?] T
¥*/NDF = 25.06/8 = 3.13 =
3
a,,, = 63.19 [mb] i
o, = 49.21 [mb] 3

a,, = 13.98 [mb]
o p0'= 0.116 _§
%= 0.500 e 3
R, = 0.355 [fm] -
R, = 0.830 [fm] =
R,q = 0.286 [fm] 7
Agq = 1.000 E
o=0123 5
E

(do/dt-fit)/error
(=]

0.5

0.0

(doldt-fit) it

-0.5

'o IIIIIIIIIIIIIIIIIII ||||I||||I|||||||||

o

ho |||||||||l||||||||| IIIIIIIIIIIIIIlIIII

|
[

-t[GeV

data: UA4 Collab. (SPS) Phys.Lett. B171 (1986)

5
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Tests @ 1.8 & 1.96 TeV

do/dt [mb/GeV?]

(do/dt-fit)/error

(do/dt-fit)/fit

107°
1074

10°°

04
0.2
0.0
-0.2
-04

o

Illlel ||||MI| IIIII"‘ IIIII"‘ TTT

{s=1.8 TeV, pp
¢ data[E-710]

— reBB p=(q.d) test

IIIII[II

Range: 0.387 < -t < 0.627 [GeV?]
12/INDF = 3.89/9 = 0.43

CL =91.83 %

=76.19 [mb]

otnt

o, = 58.08 [mb]
o,, = 18.12 [mb]
p, = 0.141

%= 0.500
R, = 0.391 [fm]
R, = 0.869 [fm]
R, = 0.306 [fm]
A, =1.000

o =0.160

€., =-0.330 +0.677

III|,|,[[[| 1 II[I,[II IIIII[II IIIII[II 111

F=) I|III|I||IIII|II||| IIII|IIIIIIIIIIIIII

5
-t [GeV]]

-
o
-
w
[t
=]
)

data: E-710 Collab. (TEVATRON) Phys.Lett. B247 (1990)

do/dt [mb/GeV?]

(de/dt-fit)/error

(doldt-fit) ffit
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(=]

IIII|T|'1 IIIIII"I IIIIII"I IIII|'|T|'| IIIIIm] IIIIIII1 TTTI

L =0.500
R, = 0.394 [fm]
R, =0.873 [fm]
R,a = 0.308 [fm]

Vs=1.96 TeV, pP
(p data [DO]

— reBE p=(q.d) test

Range: 0.380 < -t < 1.200 [GeV?]
12/NDF = 8.34/13 = 0.64
[CL = 8.209e+01 % |
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18.48 [mb]
0.143

Gtut
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o
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Tests @ 2.76 & 7.0TeV

do/dt [mb/GeV?]

(do/dt-fit)/error

(do/dt-fit)/fit

]
[=}
]

10

107"

1072

10

1074

0.4
0.2
0.0
-0.2
-0.4

=

(5=2.76 TeV, pp

Cb data [TOTEM]

- reBB p=(q.d) test

=
S Range: 0.372 < -t < 0.741 [GeV?] 3
o #?INDF = 35.49/20 = 1.77 -
E [CL=1.765e+00 %] =
- o, = 81.60 [mb] .
E o, = 61.85 [mb] =
E o,, = 19.74[mb] =
- p, =0.109 -
E =
E 1.=0.500 3
- R, = 0.406 [fm] -
E- R, = 0.885 [fm] =
E R, =0.315 [fm] 3
- A, =1.000 t . =0.623 =
E-a=0.126 t  =0777 =
F <, =-2.219 +0.702 (do/dt), _/(doldt) —=1.222 3
: l E‘::I' =I-2.I40IF il_ 0I62I8 l 1 l 1 l I 1 l 1 l I 1 l l l —
= ymmmmmmmmmmmsmmmmmmmsmmmnmes =
.0 1.0 1.5 2.0 2.5
-t [GeV]

da/dt [mb/GeV?3]

(do/dt-fit)/error

(do/dt-fit)/ffit

10

0.4
0.2
0.0
-0.2
-0.4

o

A =0.500
R, = 0.438 [fm]

R, = 0.920 [fm]

R, = 0.333 [fm]
Agq = 1.000
a=0.121

€,y = 0.000 + 0.006

c.,=-0.366 +0.152

(s=7 TeV, pp
() data[TOTEM]

- reBB p=(q,d) tes]

Range: 0.377 < -t < 1.205 [GeV’]
v2INDF = 86.62/56 = 1.55
[CL = 5.394e-01 %

o, = 94.33 [mb]
o,, = 70.41 [mb]
o,, = 23.92 [mb]
p,=0.099

IIIIII[|I IIIIII[II IIIII[I]I IIIII[I_‘

t  =0517
t_ =0.682
(do/dt)__ /(do/dt) =1517

F= I|III|IIIIIII|||||I IIIIIIIIIIIIIIIIIII

=
o
Y
(3]
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o
o]

5
-t [GeV]]
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0.3

0.2

0.1

-0.2

-0.3

Tests for oo+ and pg \/

i.immme=®

IR
.

IIII|IIII|IIII|IIII1IIII|IIII

..................................................

...................................................

PP
PP
reBB, p(q.d), pp - In(s) trend
Range: 500.0 < {'s <8000.0 [GeV]
¥*/NDF = 0.78/2 = 0.39

ICL =6.761e+01 % |

reBB, p(q,d), pp - In(s) trend
Range: 500.0 < (s <8000.0 [GeV]
¥2/NDF = 1.33/2 = 0.67

ICL = 5.138e+01 %

10*

Vs [GeV]

140
130
120
110
100
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Oyt [MB]

"

PP
PP
reBB, p(q,d), pp - In(s) trend

Range: 500.0 < {s <8000.0 [GeV]

¥?/INDF =6.44/3 =215
ICL = 9.189e+00 %|
reBB, p(q,d), pp - In(s) trend

Range: 500.0 < {s <8000.0 [GeV]

¥2/NDF = 12.53/9 = 1.39

ICL = 1.848e+01 %|

...........................

....................................................................

Vs [GeV]
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Predictions for pp and pp do/dt and their ratios

do/dt [mb/iGeV?]

pp

(dofdt) J(doldt)

3
10 T T T T T T T T T T T T T T T pp reBB p=(q,d) p[ed.
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10 — : (s=5TeV
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Connection between py and the ReBB a parameter

~o 0.20
0.18
0.16
0.14
0.12
0.10
0.08
0.06
0.04
0.02

Connection between the ratio py and the a parameter of the ReBB model in the TeV energy region
calculated from the trends of the scale parameters, R, R4, Ryq- If an experimentally measured pg

0.541 TeV (pP, p,/=0.951:0.181)

—— — 1.800 TeV (pP, p,/=0.881:0.620)

———— = 1.000 TeV (pp, pof'ot=0.81510.?30]

....... 8.000 TeV (pp, DD-"Ot=0.811-_F0.291)

o
N
o

Q

parameter value is available at a particular energy, the corresponding a parameter value can be determined.

The square shaped markers in the figure are positioned to the experimentally measured p, values.
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do/dt [mb/GeV?]

(do/dt-fit)/error

(doldt-fit)/fit
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-
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Fit at pp 23.5 GeV & In“(s) energy dependence
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b(s) scaling function

o)

1.4

1.3

1.2

1.1

1.0
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0.7

0.6

ReBB, Inz(s), VBU(S)IBD(SU)
H(x) limit of ReBB, Inz(s)

! T T T T T 1] ) T T T T 11 .

$ P R .

3 PP R —
ReBB, In’(s), |[0,,/(S)/04,(S,) ]

| = === ReBB, IN’(s), {[,(8)/,(,) [tjrimmitd —

............................................................

-,-_-_.-5-—"-
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l SR R R EEEE ]
10° 10*

Vs [GeV]

The energy dependence of the b(s) scaling function determined
from the experimental data and compared to the original ReBB
model as well as its H(x) scaling version
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H(x) scaling in the ReBB model

= consequences of the H(x) scaling:

O-el(S) = const O-tOt(S) = const O-el(S) = const
Otot (S) By (s) By(s)
g 02— 1 & °F T T T T T T T -
=; N $ pp 4 % - § pp ]
5 - s 4 © 8— T P —
© 0.30— S e ) - > — ReBB, In’(s), 6, /B, ]
B ReBB, In‘(s) 1 @ 7E-| = === ReBB,In%s), ¢, /B, ]
L H(x) limit of ReBB, In%(s) . i — H(x) limit of ReBB, In’(s) 3
0-28__' [ ] type B theory error band ] © 6:_ [__] type B theory error ban =
) .} AU USSR VRN SRR OO WO 0 A 0 S S (T O O W Y SE =
0.24 — 4 —— E
: B E
0.22 — - i -
~ . ] R — ............................... ..................... —]
0.20 . = f ; 5
10° 10* 10° 10*

Vs [GeV] Vs [GeV]

-> the ReBB & H(x) limit of ReBB curves, within the type B theory errors agree down to
about 400 GeV 37



ReBB vs. H(x) limit of ReBB H(x) @ 1 and 0.51 TeV

the used By and o,; values are the ones
calculated from the ReBB model

1""l""|""|""|""|""|""|""|""|"" I 1""|""|""|""|""|""|""|""|""|""
Vs=1.0 TeV, pp 2N {s=0.510 TeV, pp
10 ', e Exp(-X) 10" ¢  data pp 0.546 TeV
1072 ReBB 10—2 | S B E):;(;()
\ —~~~ Hlimit of ReBB 3 ~ ~ ~ - H(x) limit of ReBB
10°° 3 [ ] type B theory error band |__ 10°3 '\" [ ] type B theory error band
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