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Crucial for:

- Ab-Initio nuclear structure calculations

- understanding dense astrophysical objects such as
neutron stars

Strong nuclear force, Coulomb force,
spins, magnetic moments ...




There are many NI NN potentlal models... »

* Hamada-Johnston Potential * Nijmll
* Yale-Group Potential * Reid93 Potential
* Reid68 Potential * Extended Soft-Core
* Reid-Day Potential * Nijmegen Optical Potentials
* Partovi-Lomon Potential *  Hamburg-Group Potentials
* Paris-Group Potentials *  Moscow-Group Potentials
* Stony-Brook Potential * Budapest(IS)-Group Potential
* dTRS Super-Soft-Core Potentials ¢ MIK-Group Potential
* Funabashi Potentials * Imaginary Potentials
* Urbana-Group Potentials * QCD-Inspired Potentials
* Argonne-Group Potentials * The Oxford Potential
* Argonne V14 * The First CHPT NN Potentials
* Argonne V28 * Sao Paulo-Group CHPT Potentials
* Argonne V18 *  Munich-Group CHPT Potentials
* Bonn-Group Potentials * Idaho-Group CHPT Potentials
* Full-Bonn Potential *  Bochum-Julich-Group CHPT
* CD-Bonn Potential Potentials
* Padua-Group Potential * LO Potentials
* Nijmegen-Group Potentials * NLO Potentials
* Nijm78 Potential * NNLO Potentials
* Partial-Wave-Analysis * NNNLO Potentials
* Nijm93 * and more!

* Nijml
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- can be exactly calculated for a given two- and three-

nucleon interaction model.

Why Tritium?
- Isospin doublet:
- 3He is stable mirror nucleus

*He (p) _ °He (p)
*H(p)  3He(n)




Prewous studles and non- QE mechanlsms
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Minimizing non-QE mechan
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High Q”: factorized approximation

e e —

In PWIA:
d°o
= K e S —)’i 7E'i
dodEdadsy, — oerS(pil, Bi)
thus:
G3He(e,e’p) o S3He(‘pi‘9Ei)

G3H(e,e’p) S3H(|p1‘ 9Ei)



Phenomenologlcal expectatlons
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10 —® This Work
(SCX corrected)
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Phenomenologlcal expectatlons
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Phenomenologlcal expectatlons
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G3He(e,e'p)/63H(e,e'p)

Spectral Function Momentum Density (VMC)
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Missing
momentum

a proxi for the nucleon momentum before the interaction took place
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HaII _A_spectroets (top _V|ew)

Beam direction
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wire scanners

Top view

HRS parameters:
Momentum acceptance:
|Ap/p| < 4.5%

Angular acceptance:
e Horizontal: 28 mrad
* Vertical: 60 mrad
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Central ray
a
/
/
4&

/
/

/
/
/

Allow for excellent momentum reconstruction and particle identification
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Corrections

7?5;838' (Pmiss) # Rgilrer/ggld (Prniss)

High missing momentum setting
(toy model by A. Schmidt)
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, __ pcorr.yield
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High missing momentum setting
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Spectral Function
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Spectral Function Momentum Density (VMC)
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Effect of Fmal Statelnteractlons

(3He/3H)FSI
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Spectral Function Momentum Density (VMC)
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Backup slides
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Event selectlon cuts

eIectron PID: Eca,/lpl >O 5
proton in coincidence: At <
target wall cut: |vz|< 9.5 cm

Avz, ;< 1.2 cm (< 30)

Acceptance:

0 <4%

¢ (horizontal) < 25.5 mrad
O (vertical) < 55.0 mrad

FSI: 0, < 37.5 deg

<30

non-QE events: xB > 1.3
(high-Pmiss kinematics)

O = N W A U o
I L e .

| "He(e,e'p)

500 MeV/c
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From event selection
Determined as follows: for a given p_,. bin:

i E Fill

Randomly . hilfa
Do entire histogram
select set — N
of cuts analysis with resulting
3 3
N ) L He/ Hvalue
pmissbini

N T e T T T
07 ==72772 16 18 2 22 24 26 28 3
SHe/*H
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From event selection
Determined as follows: for a given p_,. bin:

4

Randomly
select set —
of cuts

o

) .
Fill a
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Systematlc Uncertamtles

From event selection
Determined as follows: for a given p_,. bin:

L// N ~ Repeat
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From event selection
Determined as follows: for a given p_,. bin:

/Fit histogram\

4 N [ . N\ with
Randomly Solentira . E'” d Gaussian and
istogram
select set - > £ , takeoas
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Systematlc Uncertamtles

From event selection
Determined as follows: for a given p_,. bin:

/Fit histogram\

e ™ _ with
Randomly . . Fill 3 Gaussian and
celect set — Do entl.re hlstograrT\ . take o as
) analysis with resulting systematic
Ot cuts 3He/3H value :
\_ ) U ~/ \_uncertainty /
. Overall | Point-to-point
Others: Target Walls < 1%
Target Density 1.5%

Beam-Charge and Stability| 1%

Tritium Decay

0.18%

spectral function
isospin symmetry

3%

E,, acceptance)

Cut sensitivity 1% - 8%
Simulation Corrections
(bin-migration, radiation, 1% - 2%
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_Ratlos of AV18/N2LO momentum _dlStFIbUl‘IO
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FIG. 2: Ratio of different distributions obtained using the AV18 and N2?LO potentials.
(na=3)avis/(na=3)n2r0, where na—s refers to the 3He proton and *H neutron momentum distributions. The right figure

shows the double ratio (n5,,_/n5,)avis/(ns,, /ns,)N2Lo-

400 500

The left figure shows the

34



Measurement- S|mulat|on comparison
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Measurement- S|mulat|on comparison
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