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Çà÷åì?

Ïðè ýíåðãèÿõ ñòîëêíîâåíèÿ 7-8 ÒýÂ äîëÿ ñîáûòèé óïðóãîãî

äè�ðàêöèîííîãî ðàññåÿíèÿ â ïîëíîì ÷èñëå ñîáûòèé ≈ 25%.

0 0.5 1 1.5 2 2.5
0.00001

0.001

0.1

10

1000
dΣ

�������

dt
, mb�GeV-2

p p ® p p

�!!!!
s = 7 TeV

-t, GeV2

Àíòîí �îäèçîâ Äè�ðàêöèîííîå ðàññåÿíèå íóêëîíîâ



Ïîíÿòèå ðåäæåîíà

�åäæåîí � ýòî îáîáùåíèå íåêîåãî ìíîæåñòâà

ñâÿçàííûõ ñîñòîÿíèé è ðåçîíàíñîâ,

õàðàêòåðèçóåìîãî îïðåäåë¼ííûì ñîîòíîøåíèåì

ìåæäó èõ ìàññàìè, ïîëíûìè øèðèíàìè ðàñïàäà è

ñïèíàìè, ïîëó÷àåìîå ÷åðåç àíàëèòè÷åñêîå

ïðîäîëæåíèå â îáëàñòü êîìïëåêñíûõ çíà÷åíèé

ïîëíîãî ñïèíà:

J = α(M2

J
− i MJΓJ).

Àíàëèòè÷åñêàÿ �óíêöèÿ α(t) íàçûâàåòñÿ
òðàåêòîðèåé �åäæå ñîîòâåòñòâóþùåãî

ðåäæåîíà.
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Âêëàä ïîëþñà �åäæå â àìïëèòóäó ðàññåÿíèÿ 2 → 2

Â ðåäæåâñêîé îáëàñòè s-êàíàëà (s ≫ {m2

i , |t|}, t < 0):

T (s, t) =
∑

R

δ
R

(s, t) + ... ≈

≈ δ
P

(s, t) + ... ,

δ
R

(s, t) ∼ s
α
R

(t) .
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Îäíîïîìåðîííîå ýéêîíàëüíîå ïðèáëèæåíèå

Tel(s, t) = 4πs

∫ ∞

0

db2J
0

(b
√
−t)

e2iδ(s,b) − 1

2i
,

δ(s, b) =
1

16πs

∫ ∞

0

d(−t)J
0

(b
√
−t) δ(s, t) ,

δ(s, t) = ξ(α
P

(t))sαP(t) Γ2
P

(t) ,

ξ(α
P

) ≡ i + tan

π(α
P

− 1)

2

.
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Ïðåäïîëàãàåìîå ïîâåäåíèå òðàåêòîðèè �åäæå ïîìåðîíà

1. Åñëè ïîìåðîí íå ñîäåðæèò âàëåíòíûõ êâàðêîâ, òî, â

ïðåäåëå áîëüøèõ ïåðåäà÷ èìïóëüñà, îáìåí ïîìåðîíîì

ïåðåõîäèò â îáìåí äâóìÿ ãëþîíàìè, âñëåäñòâèå

àñèìïòîòè÷åñêîé ñâîáîäû.

2. H. Cheng, T.T. Wu, Phys. Rev. Lett. 22 (1969) 666:

äëÿ 2-�îòîííûõ (2-ãëþîííûõ) îáìåíîâ

ñîîòâåòñòâóþùèå àìïëèòóäû âåäóò ñåáÿ êàê

TBorn(s, t) ∼ s.

3. Ïîýòîìó, íåýêçîòè÷åñêîå ïðåäïîëîæåíèå, ÷òî

dα
P

dt
> 0 ïðè t < 0, àâòîìàòè÷åñêè âåä¼ò ê

îãðàíè÷åíèþ:

α
P

(t) > 1 ïðè t < 0.
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Ïðåäïîëàãàåìîå ïîâåäåíèå òðàåêòîðèè �åäæå ïîìåðîíà
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Ïîäãîíêà α
P

(t) è Γ
P

(t)

α
P

(t) = 1+
α
P

(0)− 1

1− t
τa

, Γ
P

(t) =
Γ
P

(0)
(

1− t
τg

)

2

.

Ïàðàìåòð Îöåíêà ïàðàìåòðà

α
P

(0)− 1 0.111± 0.017

τa (0.47± 0.12) �ýÂ2

Γ
P

(0) 7.43± 0.94

τg (0.98± 0.12) �ýÂ2
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Îïèñàíèå äè��åðåíöèàëüíûõ ñå÷åíèé
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Îïèñàíèå ïîëíîãî è óïðóãîãî ñå÷åíèé è ρ-ïàðàìåòðà
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Êà÷åñòâî îïèñàíèÿ óãëîâûõ ðàñïðåäåëåíèé

√
s, �ýÂ Êîëè÷åñòâî òî÷åê χ2

546 (p̄ p) 228 222

630 (p̄ p) 17 13

1800 (p̄ p) 51 17

1960 (p̄ p) 17 52

7000 (p p) 161 151

Âñåãî 474 455
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Ïðåäñêàçàíèÿ äëÿ ïîëíîãî è óïðóãîãî ñå÷åíèé

pp-ðàññåÿíèÿ

√
s, �ýÂ σtot , ìáí σel , ìáí

62.5 42.6± 4.0 7.4± 1.1

200 53.0± 3.5 10.2± 1.0

546 63.8± 3.3 13.3± 0.9

1800 79.0± 4.2 18.0± 1.1

7000 99.6± 7.3 24.8± 2.2

8000 101.8± 7.7 25.6± 2.3

13000 110.3± 9.4 28.5± 2.9

14000 111.7± 9.6 29.0± 3.0
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Ïóáëèêàöèÿ

A.A. Godizov, Phys. Lett. B 735 (2014) 57�61

A.A. Godizov, arXiv: 1404.2851 [hep-ph℄
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Ñðàâíåíèå ðåçóëüòàòîâ TOTEM è ATLAS ïî σ
pp
tot(7 ÒýÂ)

TOTEM, EPL 101 (2013) 21004:

σ
pp
tot(7 ÒýÂ) = (98.0 ± 2.5) ìáí

ATLAS-CONF-2014-040:

σ
pp
tot(7 ÒýÂ) = (95.35 ± 1.36) ìáí

Àíòîí �îäèçîâ Äè�ðàêöèîííîå ðàññåÿíèå íóêëîíîâ



Ñïàñèáî çà âíèìàíèå!
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