KKr update (my first look at DIRC)
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PID with and without DIRC

* Using real data (2019-11) for this part of presentation

* Required
* Incident photon in central beam bunch
i * Incident photon in coherent peak
| * Kinfit reaction: yp — p K'Kn?
* Best CL that 1s > 10e-4
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Inclusion of DIRC

p = 1/[n cos(6)]

50

(yB)>= 1/[n*cos*(6)-1]
which implies

P2 (m2c*) = 1/[n?cos¥(6)-1]

or

mc? = pc[n*cos?(6)-1]
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Set effective index of refraction
n =1.4805 to get above plot




Cerenkov opening angle vs momentum
for different likelithood scenarios
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Cerenkov opening angle vs momentum
for difterent likelihood spenarios
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8| A momentum cutoff at 4.5 GeV
is probably good ©
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mass[ K"K 7"] With and Without DIRC

* Remaining slides require that L. K>L &




mass[ K"K 7"] With and Without DIRC

250

200

150

100

50

60

(=]

50

(=]

400

300

200

100

“With DIRC
Py <3.0 GeV
"N =4,190

L A R O R R I
._ _|_4':'_
= —+

HTE
o
+
DII-.—'\—.-H—_I'__'I__"Illllll | I‘\ I|I I|I
1.2 1.25 1.3 1.35 1.4 1.45 1.5
m_kpkmpi0

i1 SABPOWINE [, Z3-0Wisp 7y Za0NE 2 2)cnow]

~With DIRC
P <3.5GeV
N = 9,528

IIII|IIII‘IIII|IIII
L -+

\IJ_I—'——u—o—Lo—+_—I—"I’_'_I\|III|\III|I\IIIIIIII\

1
1.15 1.2 1.25 1.3 1.35

1000}— .
- Without DIRC 4,
- +
WP < 3.0 GeV ,
f .
N =14,972 ) s
- + Current
oo . standard
- +
200:_ ; +++++++ +
G_I IJ_ L._I_I_I_.L—O—Q—‘—'I"_'T__'I-ﬁ_l_._l_'_l L1 | I I | | I | | | I | L1111 | L1
1.15 1.2 1.25 1.3 1.35 1.4 1.45 m_k;)igqpiﬂ
“F'Without DIRC N
- + +
2000:—PK <3.5GeV A
- +
N =39,177 Tt
1500?
- +
1000? N
500?— -+ Tty
:. ..|w~++.*.*..+|+ L Ll | Ll |
q.‘l 1.15 1.2 1.25 1.3 1.35 1.4 1.45 1.5




mass[ K"K 7"] With and Without DIRC
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mass[ K"K 7"] With and Without DIRC
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PID with and without DIRC

* Previous data was real (2019-11 data)

* Data shown 1n the rest of the presentation 1s simulated
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PID with and without DIRC

Let:

* &5o0q - Efficiency for correctly identifying K"Kz’
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PID with and without DIRC

Let:

* &5o0q - Efficiency for correctly identifying K"Kz’

* &gy - Efficiency for identifying Kz 7’ as K"K z°
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PID with and without DIRC

Let:
* &5o0q - Efficiency for correctly identifying K"Kz’

* &gy - Efficiency for identifying Kz 7’ as K"K z°

We want the ratio e, 4/65,,4 t0 be small
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PID with and without DIRC
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PID with and without DIRC

* Without DIRC

= With DIRC
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PID with and without DIRC
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* What is currently used = Red solid circle

* To use when including DIRC? = Blue solid circles

\!/Asu

16




v angle for determination of X' (p° decay)

* Last meeting I had a difficult time describing the v angle I was
trying to talk about ®

* Next slide gives definition of

17
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v angle for determination of 2’ (p° decay)

Here, P, is the degree of linear polarization of
the photon; ¢ is the angle of the photon electric
polarization vector with respect to the production
plane measured in the over-all (yp) c.m. system;
6 and ¢ are the polar and azimuthal angles of the
7' in the p° rest frame. (See Fig. 12 and Ref. 36.)

» J Ballam, et. al., Phys. Rev. D § 545 (1972) LA\ \\\

\

SRODUCTION - /%/
, . PLANE ./- DECAY 2
Note: The angle @ is the same NN 2 . PLANE
as in our typical i ' \\PO X //ff’df -
ypical intensity NGRS 2
expressions (sometimes called \ < - o r/éé
big phi) and if z-axis is taken \\ I VY
along direction of y, then ¢ 5\\ -
given here is the azimuthal ey €y
angle in the Gottfried-Jackson X
frame. FIG. 12. Angles used in the study of p’ decay. The angle

a is zero in the Gottfried-Jackson system,
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