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Schematic diagram describing semi-inclusive Deep Inelastic
Scattering of a lepton off a nucleon
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For a comprehensive study of the impact of the nuclear medium on
quark hadronization, a multidimensional cinematical analysis of a
variety of hadrons is required. Thus the color properties of the nuclear
medium itself are revealed as well.
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Experimental observables
Transverse momentum broadening: API% :plz, (A) - P12~ (ZH)
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Hadronic multiplicity ratio:
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Studies with HERMES on He, Ne, Kr, Xe
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Eg2 Double-Target

Thickness of Solid Targets

Target | Thickness (cm) | pa/pp
C 0.17 0.894
Fe 0.04 0.949
Pb 0.014 0.478

H. Hakobyan, W. Brooks et al, Nucl. Instrum. and Meth. A592:218-223, 2008.



Studies performed with EG2 data

e Hadronization studies in nuclear
medium

* Color transparency
 Short-Range Nuclear correlations
* Two-pion BEC correlations

e Dihadron supresion

e Etc.
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DIS cinematics on CLASG6
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Charged pions - multiplicity ratio
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Charged pions - multiplicity ratio - multidimensional

Fe Pb
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Charged pions - ‘Cronin Effect’ - positive pions

S. Moran, et al. (CLAS collaboration). Phys. Rev. C 105, 015201 — January, 2022
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Neutral Pions

0.8

0.6

0.4

0.2

llllllIIIIIIIIIIIIIIIIIIIIIIIIIII

. CLAS e+A — e'+r+X — e'+(yy)+X

—(: gﬁé ﬁﬁ# ﬁ%ﬁ :
4

b . - p —

ST ey
;

“Pb %t: #E -

L 0O 2.2<v<3.3 (GeV) 2.2<v<3.3 (GeV) A 2.2<v<3.3 (GeV) B
1<Q%<1.33 (GeV?) 1.33<Q%<1.76 (GeV?) 1.76<Q’<4.1 (GeV?)

B o 3.2<v<3.73 (GeV) 3.2<v<3.73 (GaV) 3.2<v<3.73 (GaV) L1 ]

- 1<Q%<1.33 (GeV?) 1.33<Q%<1.76 (GeV?) * 1.76<Q%<4.1 (GeV?) -

R, 3.73<v<4.2 (GaV) ap 3.73<v<4.2 (GaV) & 3.73<v<4.2 (GaV) —
1<Q%<1.33 (GeV?) 1.33<Q%<1.76 (GeV?) 1.76<Q%<4.1 (GeV?)

lIllllIllllllllllllllllllllllllll

03 04 05 06 07 08 09

y4

R, (Pb)

R.(Fe)
g N

22<v<32(GeV)

3.2<v <3.73 (GeV)

0.5

CLAS

l hd i L] Ll L] ' L) L] Ll l L] L] l L) L] L] l L) L) L] l L) L] L] l L) L] L] L]

I o 03<z<04
4 ® 04<z<05

L e+A — e +X = e+ (1Y)+X I o 05<2<06

06<z<0.7

C T o 07<z<0.8
N P# :1: ® 08<z<1.0 +
E :: ®

ca S

ey g

373<v<4.25 (GeV)

R 1 ' T T A 1 T T P 1 T T 2 1 b1 b1 1 L
LN S S LS S S SRS S S R S S LS S BN S SR S R rrrjnme . . . | L S L | g 3
-

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

02040608

Tayisia Mineeva et al. approved analysis note.

P IEPURUNTUN SRPURPURU NAPUN TS SN U T U N TN SN SN TSN AT U A U A A
1 1214 0204 06 0.8 1

p? (GeV?)

A TR
1.2 14
pi(GeVZ)

~0.204 0608

-+

1214
p$ (GeV?)



1.6

1.4

1.2

0.8

0.6

0.4

0.2

:I 11 | T T 11 I 1T 11 | 111 | 111 | 111 I T | 111 111 11 |:
— < MR(), C, Rad. + Acc. Corr. -
— - MR(w), C, Rad. + Acc. Corr. —
- I -
[ » ]
- | + -
- T 1 —
= v ' E
:I L 11 | L1 11 | L1 11 | L1 11 | L1 11 | L 111 | L 111 | ] ] ] ] | 111 I:
5 055 06 065 0.7 0.75 0.8 0.85 0.9 0.95

2y

Carbon

Etas and Omegas

1.8

1.6

1.4

1.2

0.8

0.6

0.4

0.2

:I|||||III|IIII|IIII|IIII|IIII|IIII|IIII|IIII IIII:
— < MR(), Fe, Rad. + Acc. Corr. E
—~ -= MR(w), Fe, Rad. + Acc. Corr. —
_+_: + 1 ——— -
:IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III|:
5 055 06 065 0.7 0.75 0.8 0.85 09 095 1

2y

lron

1.6

1.4

1.2

0.8

0.6

0.4

0.2

-=- MR(n), Pb, Rad. + Acc. Corr.
-=- MR(w), Pb, Rad. + Acc. Corr.

= e

T
|

T T
ol
o

o

'o_

oL

0.9 0.95

Andres Borquez, Orlando Soto et al. analysis note.

1



Multiplicity Ration on protons as a function of Z.c
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Multihadron events studies: Two-hadron azimuthal correlations
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Multihadron events studies: Two-pion BEC correlations
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hadron CT mMass flavor  detection Production rate
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RGE Experiment (12 GeV)

Target holder
solid targets

Wire encoder
Support structure

Cryotarget cell



Requiremnts for it (targets + luminosity)

Target PAC days Beam current (nA) Luminosity (/cm?2s) Backup target in case of
calculated by Milan U. melting
Deuterium 4 32 1.00E+35
Carbon 6 31 1.00E+35
Aluminum 14 45 1.00E+35
Copper 8 83 1.00E+35
Tin 15 72 6.00E+34 Ag; 83*0.60 = 50 nA
Lead 18 108 6.50E+34 Au; 99*0.65 = 64 nA

JLab Target group will start working on the new cryotarget since July,
our engineers are on touch with them to adapt to new geometry requirements if necessary



CLAS12 RGE experiment




CLAS with 22 GeV S B ST —
0.7 i T T Std Dev y 0.1;)2
* Wider kinematical spectrum
better statistics oz il
» Cleaner signal to background ratio A |
Entries 1e+07 Q%(GeV?) nEn:::,es 8:;6:;;
i — > 16000
| 14000
12000
10000
8000
| 6000 _
4000
2000
Qz(Gevzz;55 O‘Jz 3 4 5 6 7

W(GeV)



Conclusions - higher beam energy and higher luminosity will allow:

e Multifold, model independent e Transverse Momentum Studies for

corrections on acceptance, different types of hadrons
radioactivity, etc.

* Multihadron events studies -
* Analysis of broad spectrum of correlations

hadron types

e Multidimensional cinematical

analysis of different types of
hadrons
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