Using the 2"9 EIC Interaction region
to detect nuclear fragments
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Conceptual design for 2" EIC Interaction region contains a
secondary focus in the forward spectrometer
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Conceptual design for 2" EIC Interaction region contains a
secondary focus in the forward spectrometer

p1 I Lol 0 0dbim ainl L Idne
1t interaction region e ' ' — A [l
— no secondary focus : v \N [ ]

IP 2" fodus

1 | Vo
Excluded I\ | l | T
> \ | <10
0 0.9 1 Xy 0.5 [
; J +-1.5

Bx,y [km]

Limited by D, Limited by angular 3 : 5.5
* -150 -100 -50 0 50 100 150
and B, acceptance (B=yp) & fm]
30 [ T ™ 1 "]
- 100, beamenv —— |
X 100, beamenv -—--- ]
P1 20 y _
2"d interaction region a Aplp=1% traj ----- :
— including secondary % ok /N E
focus N i ; : ]
0 F-ooorr--- - PR
Excluded R Particles emerge from /ETrajectory in the dispersive (x) plane V Morozov
> beam near 2" focus o1 1l
0 0.99 1 Xy 0 20 40 60 80

3
https://arxiv.org/abs/2105.13564 s (m)



https://arxiv.org/abs/2105.13564

One way this 2" focus can be used — Nuclear fragments

Hard scattering and High-energy Gamma de-excitation Decay of radioactive
intra-nuclear fission or isotopes
cascade evaporation

e
-
Incoming GeV electron Excited intermediate
beam and 1qo GeV/nucleon nucleus (i.e. Fission or Isotopes in ground Isotopes after
heavy ion beam prefragment) evaporation state and gammas radioactive decay

products

t=0 t=102?s t=1020-10"s t=101s t = ? — never (stable)
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Where the EIC can potentially contribute

1. The ground-state isotopes will be at high energy (~100
GeV/nucleon). The time dilation effect will allow for Isotopes in ground
possible direct detection for lifetimes >1 ns. state and gammas

2. Many of the de-excitation gammas will be Lorentz upshifted
to energies much larger than background photons present
in the detector area. This will allow for clean
detection/identification of these gamma rays, which can be
used to study the level-structure of the isotopes. >



Acceptance for fragments in IP6 and IP8
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Each point is an individual isotope. All known and
potential isotopes which come from a combined
NNDC and LISE++ database are included.

X position gives ~A/Z

X position at RP1 [cm]

Assuming a RP position resolution of
10-100 microns, isotopes with the
same Z are well separated.

6



Thanks!

JiaJun will give details on the simulations!
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