Missing Mass

We looked on the missing mass of the A-2 system:
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For the deuterium case, we get missing mass (square) around zero. The resolution is about 5 MeV.
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Fig 1: Missing mass for LD2 target
The missing mass distribution during the production (with cut x>1.05):
h

Entries 158
Mean 1.945
RMS 0.1025
¥2/ ndf 32.14/23
pO0 20.94+ 3.12
p1 1197 + 262.3
p2 1.878 + 0.003
p3 8.483 + 1.966
p4 -972.3+ 430.1
p5 1.965 + 0.005
p6 6.859 + 2.222
p7 -3908 + 1707.0
p8 2.05+ 0.00
p10 -8612 + 4028.1
p11 2.136 + 0.003
pi12 2321+ 1.674
p13 6248 + 6591.6

2.182 + 0.006

Fig 2:The data is fitted to the 5 Gaussian distributions. In the main peak, the missing mass is equal to
the deuterium mass. This missing mass spectra is for 750 MeV/c settings. In the lower missing
momentum settings we see main peak in the same position. For the 625 MeV/c case we have low



statistics, so any structure that may exist is almost invisible. In the 500 MeV/c case, we probably don't
have enough energy to create a pions. However, I still working on it.

What happens if I release the cut on x:

Entries 182

X>0.9 Mean 1.948
RMS 0.1064

x2 I ndf 30.87 / 24

po 21.73 = 3.08

p1 -1012 + 209.4

p2 1.881= 0.003

p3 12.89 + 2.65

p4 -1385 + 473.4

p5 1.969 + 0.004

p6 7.628 + 2.153

g p7 -3637 + 1171.0
______________________ o] pB 2.053 = 0.005
B p10 -8191 + 3909.4

p11 2.134 = 0.003

p13 -5110 + 3043.0

2.178 = 0.005

Fig 3: Actually in the data we have even lower than X=0.9 values, but they were suppressed in the
replay. I'm now replaying the data with these values.

If we look on the correlations:

x1] BG supressed - negative replaced with zeros
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Fig 4: Correlation between XB and missing mass is clearly seen. In addition we can see that part of the
excitations are in the region x>1 and part below. The d peak is clear at x>1 and the higher missing
mass at larger X values. More data will be available soon.



hh | BG supressed - negative values set to zero

i
w

b
X
|
b

N
o
|
:

d

M miss (e,e'pn)
I'TTT
[Jotiiia

o0
na[]o
1o
a[]
Oo
O
o

B R BPog G
— o ode OO = =] a o:io
— oo oo = 0= 0 O o:o =]
— 5 o o -] = O o | g =]
- : : ol ] o oioO o [ o oo
1 9 L cooaononon0an Aoaamoaococorocoooc Procaonooonacacanad Proonano o e e T Y Y H.O i
- o o a =] o o o [ =1
o o o 0 ] o: o
o [} oooio o
o (=] o :

% R SN S W Bt A TP R

(s — e B LR DL T G S—

:l 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 inl 1 1 1 i 1 1 1 1 | 1 1 L1
185055 06 065 07 075 08 085 09

Pmiss
Fig 5: no apparent correlation with the Pmiss. Is it indication that the additional excitation originate at
the SRC pair?
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Fig 6: Correlation between E miss (e,e'p) and missing mass is seen. We see that in this kinematics, we

have enough energy to give a neutron kinetic energy of 0.08 — 0.25 GeV and to create a pion (at lower

neutron energy).
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what we find in the literature:
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FIG. 1. The missing mass reconstructed from two observed pro-
tons in the selected [ pp] channel. The dark solid line is the data, the
hatched distribution is the sum of the fitted Monte Carlo distribu-
tions. The dashed line is the contribution from (pp)d and the light
solid line the contribution from (pp)pn. The vertical line indicates
the deuteron mass and the arrow the pn end point. The yield has not
been corrected for detector acceptance and losses, nor for the ef-
fects of the kinematic cuts applied.

Fig 7: taken from PRC 58, p 942, 1998
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Fig 8: taken from PhD thesis of Bin Zhang



