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Use Bethe-Heitler pairs to measure linear photon polarization.
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Use Bethe-Heitler pairs to measure linear photon polarization.
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Use Bethe-Heitler pairs to measure linear photon polarization.

1 (1~—’P)1 Jr(1—7-’)1
do = _ do , do —>
5 |I 5 1 do, ~ Py‘ JT|2008(2¢JT) (Bakmaeyv, 2008)
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Unpolarized Polarized

pi, p, are the lepton’'s transverse momenta
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Use Bethe-Heitler pairs to measure linear photon polarization.

1 (1~—’P)1 Jr(l—’f-’)l
do = , do _ do —>
5 II 5 1 do, ~ Py‘ JleCOS(ZQbJT) (Bakmaeyv, 2008)
B ((1(7 -+ (l(n) P ((10” — (l(u)
2 2 T S o S | N )
= —
T T p12 + m2 p22 + m2 Cq CH
dUO dal
Unpolarized Polarized

pi, p, are the lepton’'s transverse momenta

Bakmaev’s formulation is really only valid at very large t

University of

Massachusetts A. Schick, March 30 2021

Ambherst



Can we find a similar reduction in Heitler’s born approximation formulation?

e pup dE.dQ.dQ. [((&-py)(g*—4E2)
d —_——— e ———— - —_— '
o 137 402 kg’ (E.— b, cosd,)? T.H. Berlin and L. Madansky (1950)
L& p)Y¢—4E,)) 2(e-py)@-p)(@H4EE.)
(E_—p_cosf.)* (E,.—p.cosl,)(E_—p_ cosl.)
HLp"oln0, 9.0 o0+ 29 .. gnd, sind. oonle, )]
(E,—p, cosf,)(E_—p_ cosf.) |

£ is a unit vector in the direction of polarization of the incident
photon.
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Can we find a similar reduction in Heitler’s born approximation formulation?

Z: e pp dE.dQ.dQ. [(&-py)2(g*—4E2)
d T e———— e - - ——— e e 1
o 137 4.2 kg (E.— b, cosd.)? T.H. Berlin and L. Madansky (1950)
(€-p.)*(¢*—4E)  2(e-py)(e-p)(*+4EE)
(E_—p_cosf.)* (E,.—p.cosl,)(E_—p_ cosl.)
| BLps? sin0,+p 2 sin®0_+2p. p_ sind, sind_ cos(p, — «»—-2_3}
(E,—p, cosb,)(E_— p_ cosf.) |

+

£ is a unit vector in the direction of polarization of the incident
photon.

do; ~ | JT‘2COS(2¢JT)9 J =11 +1opa
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Can we find a similar reduction in Heitler’s born approximation formulation?

— Yes! If we write: o _ 2% ¢ popdE,d.d0 [(e p)Hg—4EY
77137 4n kgt (E,— p. cosb,)?
2E F (e-p.)*(¢*—4E,*)  2(e-py)(e-p-)(¢*+4ELE)
TT — 2 171’ | 2 172’ T (E_—p_cosb.)* (E,—p,.cosl,)(E_—p_ cosb.)
Ei—picos®, ' E,—pycos6, ! 4 BLp," sindd, +p_" sin%0_+2p: p_ sind, sind_ COS(%W—-)J}
(E,—p, cost,)(E_—p_ cosf.) )
qz qz £ is a unit vector in the direction of polarization of the incident
f . N photon.
T = P1 1%
E,—p,cos@," ' E,—p,cosf, !
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Can we find a similar reduction in Heitler’s born approximation formulation?

— Yes! If we write: L _ 2 & popdBa9.d0 [ p)NE—4EY)
7= 137 472 k3 | (E,.—p, cosb,)?
2E F (e-p.)*(¢*—4E?)  2(e-py)(e-p-)(¢*+4E,E.)
T 2 P2y 2 - T (E_—p_cosf.)* (E,.—p,cosl,)(E_—p_ cosl.)
T = 2 P2y ’
Ey —pcosb, Es — p; cos 6, 4 BLpy? sin9,+ p_? sin%9_+ 29, p_ sind, sind. cos(¢,—¢_>3}
(E,—p, cosb,)(E_— p_ cosf.) '

q2 qz £ is a unit vector in the direction of polarization of the incident
—> N _ photon.

" E, —p, cos, Pir E, — p, cos HzpzT

do = doy + P,do,

)
_da”+da - 2 2 |l71)T+l72)T|
et M R R L R Ty
do, — do 12 12
do| = ” > = =kl— | JT| cos2¢; + |KT| cosZgb]Tl
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Can we find a similar reduction in Heitler’s born approximation formulation?

— Yes! If we write: L _ 2 & popdBa9.d0 [ p)NE—4EY)
7= 137 472 k3 | (E,.—p, cosb,)?
2E F (e-p.)*(¢*—4E?)  2(e-py)(e-p-)(¢*+4E,E.)
T 2 P2y 2 - T (E_—p_cosf.)* (E,.—p,cosl,)(E_—p_ cosl.)
T = 2 P2y ’
Ey —pcosb, Es — p; cos 6, 4 BLpy? sin9,+ p_? sin%9_+ 29, p_ sind, sind. cos(¢,—¢_>3}
(E,—p, cosb,)(E_— p_ cosf.) '

q2 qz £ is a unit vector in the direction of polarization of the incident
—> N _ photon.

" E, —p, cos, Pir E, — p, cos HzpzT

do = doy + P, do,

y
- doy +do, - 2 2 |l71)T+l72)T|
aoy= D ] | T B wam ]
doy —do, 2 2 2 2
do; = ) :k[_ | JT| C032¢JT‘|‘ |KT| COSZ¢JTl Generally, ‘JT‘ > ‘KT‘
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MC with BH Cross-Section

2
—>
do = dGO + P do 1 d61 =~ | J | cos 2¢ J 2t ¢ p,pdE,dQ.d0. [(e p,)X(g@—4E-2)
}/ T do=—— "—"———— — -
137 42 k3g* L (E,—p, cosb.,)?
L@ )¢ —4EY) | 2e-p)(ep)(@HAELE.)
(E_—p_cosf. ) (E,.—p.cosl,)(E_—p_cosb.)
+k_2_[.p_t'~:_si_nf°'0_¢if_) 2sin%0_+2p4 p_. sind,. sinf_ cos(w,—w_)]}
P 1 (E,—p, cost,)(E_.—p_ cosb.) J’
v — 1. Generate e+e- 4 vectors using this
phi_Thrown )
45000 = Entries 4999964 Cross section
E Mean -0.05548
40000 |— Std Dev 98 68
35000 - 2. Plot ¢, from the 4 vectors
30000 ;
25000 3. Measuring ¢ s, allows you to
20000 infer the beam polarization
15000 i;
10000 |2
5000 E;
0 : 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1
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ete ™ Invariant Mass

M2ekin
2018-01 GlueX data @E M (simulation w/ no
4+ — . . 50005_ : \* fiducial cuts for reference)
yp — e"e (p) Reaction Filter = '
ool m\*
- %
—E t%\
oo "
e 'o?sﬁw BT
Neural Net Cuts: o
Neural Net Classification Cuts (NN1, NN2 < 0.2) e "e Invariant Mass, data w/ cuts—___
Fiducial Cuts: 3000 %2018'01 0-pol orientation |gres 325558
8.2GeV < E, < 8.8GeV i P
0.25GeV < Wee < 0.621 GeV 2000 |

Both tracks have hits in the TOF

llllllllllllllllllllllllllllll

0,,0, > 1.5 deg Y
FCAL Elasticity > 0.9 o "
Vertex cut (Window free): 52 <z <78 cm 500

M, Kin (GeV/c?)
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2000 Phi_of JT data
- +H* 'lar;tries 393332?
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e (p) 2018-01 GlueX data, w/ fiducial+N.N. cuts

Phi_of JT data
Entries 337747
- Mean 7.674
2000E= Std Dev 105.4
1800;— : +
1600 |— — H*Hm it :
. LITLI 1
12000= Hy 4, 4 g4 gt 4
oo Py b Hi
800 f—
eooE— ) )
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= T
200f—
O:n ]l . | - ! . . 0 . 1., ., - o ! ., 4+ 4 2 1 5, 2 42 21 . 4
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1400 t 1t }
t
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800}—
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200}— T
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150 ~100 -50 0 50 100 150
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- — N
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| 2018-01 GlueX data, yp — e*e (p)
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2018-01 GlueX data, yp — ete (p)

Just Numerator Just Denominator
N . . N
Y,(¢) - 7:}’"(4)) 0/90 pol. Orientation Y, (@) + FLY"@/;)
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Just Denominator

N,
Y ($)+ —Y||(¢)

N
: i li||{ ! **1*“M‘ﬁmﬂmmwmnm*ury* ikl
Wil g | ||Iﬂim i -
li ||H1 ” H;ﬂ} | | B
1 W +“}|* i f'j it
20— 0/90 -
F 45/135 £ o0

Same plot as left, no zero suppression
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NJ_
Y (¢) — YH(qb) ri@) N hi(@) 2 cos2¢(P, + Py)
= 2. COS 2¢ =

Y, + Y (@) YA ]I,l Y () .
||

Simulated Yield Asymmetry

osf . T =0.6205+0.0021
0.4
02
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Ny
Y Y
Y (¢) — YH(gb) 1) N 2 B 2 cos2¢(P, + Py)

——————————— = 2.COoS 2¢ =
YJ_+ YH(¢) YA ZIILY”(@ .
||
2018-01 Pol = 0 and 90 runs
Simulated Yield Asymmetry Data Yield Asymmetry
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Y (@)=Y (®)

Y, + Y ()

= 2. COS 2¢

Simulated Yield Asymmetry

2 =0.6205 = 0.00

0.6}
0.4

02

-20 S0 100

University of
Massachusetts

NJ_
N

Y, () Y (@)

B 2 cos(2¢p + a)(P + P))
2

2018-01 Pol = 0 and 90 runs
Data Yield Asymmetry

(Two param fit
} allowing phase)

a=—38.62x1.12(deg)

+

|

150

Degrees 0

100 150

J;4 (deg)
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N,
Y, (¢) Y, (@)

N B 2 cos(2¢ + a)(P + P))
N 24 Ycos2p + a)(P, — P
N)
0 and 90 Yield Asymmetry
* bt {
o t] P L+P;=06025+0011 a=-8.62%1.12(deg)
; |
Fo% . T
ﬂ ‘ Nothing to be gained from
-0.2 * } tl‘ylng tO ﬁt (PJ_ - P”). It
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-150 -100 -20 0 o0 100 352 (deg)

University of

Massachusetts A. Schick, March 30 2021
Ambherst




2018-01 GlueX data, yp — eTe™(p), ¢ 7, Yield Asymmetry

N,
Y, (p)——Y,(¢)

N B 2cos(2¢ + a)(P, + P))
YJ_+]]\\77_J||_Y||(¢) -
0/90 45/135
0.2 I’ * , *{ 0.2 * * *
0 * ; N f TN
i ' | } ‘
0 ' \ * *
\ ol
1 ' * |
} ~0.1
0.2 H+ |> | H i *
-0.2 *
-150 -100 -50 0 50 100 ]'?g (deg) -150 -100 -50 0 50 100 B?g (dog)
P, + Py = 0.6025£0.0118 P, + Py =0.5789 £ 0.0116
a = —8.62 + 1.12(deg) a = 83.53 % 1.14(deg)
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SUMMARY 50 FAR

TPOL expected polarization for energy range 8.2 < E, < 8.3 P, =0.3399 £ 0.0125

Chisq method: Measured with ¢ of J,, pol 0 config runs 9, =0.2860 = 0.0016

Yield asymmetry method: Average polarization P+

between 0 and 90 runs: > = 0.3013 = 0.0060

Yield asymmetry method: Average polarization P+

between 45 and 135 runs: = 0.2895 + 0.0058
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Backup Slides
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TPOL Value for the BH events
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sk 3k 3 3k 3K 3K 3K 3K 3K 3K 3 K 3 3k 3K 3K 3K 3k o 3 3k 3K 3k 3K 3k 3K 3k ok 3k 3k 3k 3k K 3k ok 3k ok 3k ok 3k ok ok sk ok 3k ok ok ok ok sk ok sk ok sk ok kK
Polarization values for E_gamma between 8.2 and 8.8 GeV

Beam orientation Polarization

® degrees: 0.3420 +/- 0.0063
45 degrees: 0.3474 +/- 0.0065
90 degrees: 0.3478 +/- 0.0063
135 degrees: 0.3517 +/- 0.0065

_01—Illllllllllllllllllllllllllllllllllllll
7.5 8 8.5 9 9.5 10 10.5 11

E, (GeV)
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Table 1

Bethe-Heitler Data

Beam Energy 8.2 to 8.8 Energy range
x10° BeamEnergy
- Entries 325538 —
i Mean 8.499 0.36[— l
100l StdDev  0.1616 - | ‘
— 0.34_— ‘
80— 0.32|—
601 0.3
- 0.28/
40— B
i 0.26|
20— —
i 0.24—
_Illllll lllllllllll Illllll _lllllllllllllllllllllllllllllllllllllllllllllllll
98 8 8.2 8.4 8.6 8.8 9 9.2 8 81 82 83 84 85 86 87 88 89 9

Beam Energy (GeV)

82 <E, <88 P, =0.3399 +0.0125

Y
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BH Event Selection w/ Neural Nets
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Analyzing data

e e Invariant Mass (simulation) eTe™ Invariant Mass (data)

M2ekin M2ekin
- Entries 255692 - Entries 5160249
6000 — A Mean 063?32 16000 | — L o o damm
- oK otd Dev ' - by Std Dev  0.1926
. t i 14000 |— S}
5000 [— ’ f — i \'u
- { |
- h - i
e ! + 10000 |— | i " 0
B b - . ", w
- + $ B ", o '
3000 (— LY 8000 |— ' LR \
- ¢ kY u sy .
. 2 = . |
2000 '__ ' t 6000 : ' I.
= " - | ,
. , ,\ 4000 |— .
. h —
1000 — 4 - ,
— z '\f — . .
- R «.w 2000 |— e ..
- - — - .
# Mw . . | —_-\.- - ..'-s,.
00 — 012 — 014 — OIS E— OIB " - ‘1_ BE— 112 — 1.4 0 ol .:_F 1 1 | 1 1 1 | 1 1 1 | 1 1 ] | 1 M—L PR ] ]
' ' ' ' M... Kin (GeV/c") 0 0.2 0.4 0.6 0.8 1 1.2 1.4

M., Kin (GeV/c?)
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e/t separation using Machine Learning

* ROOT’s TMVA package

* Two multi-layer perceptron neural nets—one for e+/m+
separation, and one for e-/1i-

» Classify single tracks as e+ or m+, but only keep for analysis
events where both tracks pass as e+/e-, or m+/1i-

o m+/1- signal training using GlueX 2018-01 p" data with
yp = m"m p reaction filter, 700 MeV < W, < 770 MeV

» e+/e- background training using Bethe-Heitler Monte Carlo,
yp — e*e~(p) reaction filter
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Cuts for Training Samples
pV DATA, yp — ntzp (signal) BH MC, yp — e"e (p) (bkgnd)

» Default GlueX analysis launch cuts » Default GlueX analysis launch cuts
* 8.11 GeV < E, < 8.38 GeV » 8.11 GeV < E, < 8.38 GeV
 TOF dE/dx > 0 for both tracks e TOF dE/dx > 0 for both tracks

« 700 MeV < W__ < 770 MeV

21 Invariant Mass __ Z2e Invariant Mass

nnnnnnnnnnnnnnn

S 8 & & 8§ 8
TTTTT]
il
8

| lf ‘I| 20
g ~J|. I*
""#‘:':FT — ols ' 0.8 kkwmwvﬁﬂh 0
W (GeVieY) T W (GeVIed

University of
Massachusetts A. Schick, March 12 2021

Ambherst


https://halldweb.jlab.org/wiki/index.php/Spring_2017_Analysis_Launch_Cuts
https://halldweb.jlab.org/wiki/index.php/Spring_2017_Analysis_Launch_Cuts

3 Training Variables

x10° FCAL_E1overPikin_pip
— Entries 8609572
. . - Mean :
Energy deposited by track in FCAL/tracks momentum “E E/p SaDev 01632
350 i
DOCA: Distance between shower centroid and track 500/
projection. 250/
200 i o
E9/E25: Sum of energy deposited in 3x3 grid of FCAL 122 R
blocks, divided by the sum of energy in a 5x5 grid ok
% — S
(E1_FCAL/|p1_kin|
x10° TrackFCAL_DOCA ep x10° _ FCAL_ES9E25 pim
140 — Entries 1727212 — ntries 8609572
o FCAL DOCA - FCAL E9/E25 e oo
oF e shower ratio
— 2500 —
80:— 20005—
60;_ 1500?—
40:— 1000?—
20— soof—
Oo_{ 0.5 1 1.5 2 2.5 3 '3!5' 4 %E [O.|65| 10!7' lo.|75' | IO!BI - 10.!85! W1 — '1.|05_' - '1_.1
FCAL_DOCA_pip (Energy in 3x3)/(Energy in 5x5)

University of

Massachusetts

A. Schick, March 30 2021
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Neural Net Responses from p" data/BH MC training

TOP: User created plot of MLP
response on log Y scale to
better show 0.2 < NNR < 0.9
range.

BOT: TMVA default plot
of MLP response on log Y scale

University of

Massachusetts
Ambherst

Training: m-/e- classifier output

MVA MLP S
Entries 6395
Mean 0.9778 | e
Std Dev 0.1311
10
1 _—
__ +
1 + +
10™ -
[ Wiy +*+.,+
ﬂTﬁﬁ Kin T‘T |
L AL L
0 06 0.8 1
MLP Neural Net Response 1
TMVA response for classifier: MLP
3 [Edsignat = | T T T
Z /{I””] Background
g 10?
/
|
%

.

1 I 1 1 1 I 1 1 1 I 1 | —

04 0.6 0.8 1
MLP response

107"

(<)
e
»

U/O-flow (S,B): (0.0, 0.0)% /(0.0, 0.0)%

Training: m+/e+ classifier output

MVA_MLP_S

- Entries 6395
- Mean 0.9725 —
Std Dev 0.1422
10 3
1 —
= —++
- . n
107 - +++
b T bttt
TP gt 1T
o TP
I PR BRI PR | AU | NP I I

01 02 03 04 05 06 07 08 08 1
MLP Neural Net Response 2

(1/N) dN/dx

WO-flow (S,8): 0.0, 0.0)%/(00, 0.0%

0.8 0.9 1
MLP response
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LEFT: 2018 GlueX data containing
BH pairs and ,°. Use NN to classify
and separate.

RIGHT: 2018 GlueX data containing »°
Dalitz decay. Select for pions and see
how many e+e- pairs from »° get through.

BENCHMARK STUDIES

yp — e e (p)

yp = ye*ep

_ M2ekin M2egkin
- Entries 5160249 - Entries 147022
16000 [— +  — . M 0.4422 9000 — _ M 0.4145
— :' "'c e e I nvariant MaSS Stzal:r;ev 0.1926 — é +e | nva riant MaSS Stza[r)\ev 0.2818
14000 | — oo 8000 [— }/
[ i [
12000 | — ; ‘l"', 7000 —
10000 |— ", -, oo =
8000 |- ' K o . 5000~ . 4+ —
— g 4000 = SeleCt] ng fOI’ e e
6000 :_ [ ] [ ] [ ) g
= Before classification 3000 [~
4000 |— —
— 2000 [—
2000 |— - - =
B - 1000 |—
= 1 l . 1 | . —
% 0.2 0.4 0.6 0.8 1 1.2 1.4 0 BT a—
Me+e- Kin (GeV/c™) v e+e” kinfit invariant mass (GeV/c?)
M2ekin M2egkin
14000 - lﬁ Entries 2368444 Y = Entries 107
— b Mean 0.3644 [ (o) Mean 0.5416
12000/ — i StdDev  0.1552 .. 0.1%of » events Std Dev 0.2514
- ! \ + — " pass for pions
10000|— : 3 € € N _
u . ] — . —
so00|— , . 25 Selecting for 7"z
- ™ -
- . '.I _I_ . 21—
6000 |— . —
— '.'5 .-'Il""llu ﬂ ﬂ -
[ [y Ex 5 1.51—
- ] "uy o . [
4000 — . -'\,'._ - . —
- . - . o ro . 11— -
= . ol After classification =
2000 |— . - , -
— & e, e WU 0.5—
E:'ﬁiﬂ’—'r 1 - l | I T T .'Fe"?"l—-d——- PR N ! - E I |
0 0.2 0.4 0.6 0.8 1 1.2 1.4 0 0.2 0.4 ' ' —

M... Kin (GeV/c?)

0.6 0.8 1 1.2 1.4
v e*e” kinfit invariant mass (GeV/c?)

Same neural net and cut on NN response used in both studies
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Early Attempts to measure the polarization (January 2021)
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3500 JTphi_Opol JTphi 1pol

i p e~ Lo AL i Pl vean 0.2302 . Tl
= mity _wiz|  F
25005— 40005—
2000 - ooE
1500 - =
- 2000 [—
PR 0% Polarization . 100% Polarization
— 1000 |—
e Reconstructed Simulation - Reconstructed Simulation
T~ R T o R R R
Degrees egrees
20 4 ++++ 552'95 f Jng?:?ss
- Mean 3.861
'8005 ++++++++H+ H#H * +++ +St+a Dev___ 1039
S Wm M WH Neural Net Cut:
et L ] NN1,NN2 < 0.2
- ¢ o o .
B Fiducial Cuts Require:
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JTphi_Opol
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— 1 — — —>
min[J( 0)] = min[z(é’OHO +60,H, —) 1= 0 =[02773, 0.1111]

2000 —

x””
&3 = &83
L
5 o oo"nga
1500 — . aapoo P
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500 —

I | | | |
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l | |

28

e

# Simulation Fit
£ Real Data

o ©
o, 00
Q,,x%‘m ooaa
J x‘aﬁ
x & o
Re 9@

Justin’s Paper: PERP: 0.382 + 0.008(stat.) + 0.006(syst.)
PARA: 0.440 + 0.009(stat.) + 0.007(syst.)

| l | | | |

0 | |
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Odeg Pol: orientation

0, 0.1111
P —_—

= — = 0.2860
0,+6, 0.3883

0.2773
0.1111



6,  0.1111

o] P P, = — = 0.2860
" S ML T S HIH Got+ 0 0.3883
62 = 13053 x 107 op = 12014 x 107
Denominator first: f=A+B o = \/aj + 65 + 2045

67 =05+ o7 = 1.3053 X 107° + 1.2014 X 107° = 2.5067 x 107°

Numerator is just: o, = 0,

A o 2 o 2 o
A B AB
= — R — ] + | — 2
/=3 7~ 1 ‘\/( A ) (B ) AB
2 2 —6 —6
9, o, o, 12014 x 10~°  2.5067 x 10
o~ i — ‘0.2860‘ : — 0.0016241
9, + 6, 0, O + 0, 0.27732 0.38832

P, = 0.2860 % 0.0016
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b __ 0 _0d1I
" 9,+6, 0.3883

. . . . _aP}’ 7 _aPV ’
Error associated with P, is given by 6 = gagol | 091]
" LGy

= (0.2860

1 1
oy = ——— =1.3053 x 107° oy = ——— =1.2014 x 107°
"X HYH X HPH IO

7) 0 1111 oP,\ *

Tr_ — 0 — —0.7369 (J) — 0.5430

30, (6 + 6,) (0.3883)2 00,

oP, 1 6, 1 9P\’

T — 0.7369 = 1.8384 (—) — 3.3797
06, O+0  (gy+0,) 0.3883 00,

oh = |— - |—=ZL6,| = (0.5430)-(1.3053 x 107%) + (3.3797) - (1.2014 x 107%) = 4.7691 x 10

- op = 0.0021
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sk 3k 3 3k 3K 3K 3K 3K 3K 3K 3 K 3 3k 3K 3K 3K 3k o 3 3k 3K 3k 3K 3k 3K 3k ok 3k 3k 3k 3k K 3k ok 3k ok 3k ok 3k ok ok sk ok 3k ok ok ok ok sk ok sk ok sk ok kK
Polarization values for E_gamma between 8.2 and 8.8 GeV

Beam orientation Polarization

® degrees: 0.3420 +/- 0.0063
45 degrees: 0.3474 +/- 0.0065
90 degrees: 0.3478 +/- 0.0063
135 degrees: 0.3517 +/- 0.0065

_01—Illllllllllllllllllllllllllllllllllllll
7.5 8 8.5 9 9.5 10 10.5 11

E, (GeV)
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Table 1

Bethe-Heitler Data

Beam Energy 8.2 to 8.8 Energy range
x10° BeamEnergy
- Entries 325538 —
i Mean 8.499 0.36[— l
100l StdDev  0.1616 - | ‘
— 0.34_— ‘
80— 0.32|—
601 0.3
- 0.28/
40— B
i 0.26|
20— —
i 0.24—
_Illllll lllllllllll Illllll _lllllllllllllllllllllllllllllllllllllllllllllllll
98 8 8.2 8.4 8.6 8.8 9 9.2 8 81 82 83 84 85 86 87 88 89 9

Beam Energy (GeV)

82 <E, <88 P, =0.3399 +0.0125

Y
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SUMMARY 50 FAR

TPOL expected polarization for energy range 8.2 < E, < 8.3 P, =0.3399 £ 0.0125

Chisq method: Measured with ¢ of J,, pol 0 config runs 9, =0.2860 = 0.0016

Yield asymmetry method: Average polarization between 0 and 90 runs: P+ F |

= (0.2996 = .0060

University of
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[ Phi_of JT data |

1900 Entries 376923

P [Mean  3e70
- I
o 4

1500 H }
1400 I }I{} | }
1300 H

1200 Ei!
.

noof— |

-150 -100 -20 0 S0 100

Tighter cut on invariant mass (300 MeV < W 500 MeV) does not fix asymmetry.
This is likely due to calibration. Jobs to test this are running now but may be
statistics limited. Will submit for new reconstruction of 2018-01 data set.
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What if | just take right side?

2000
; } | Entries 393396
1800 H”} ft 4 | Mean 3.861 | Then | get .30449
t H . t # } riSid Dev 1923) for a polarization
1400 4 +*++ Tt + Hy +++++ ! it W Asymmetric peaks
i Tt L L maybe are part of
1200 | L HHH + the problem, but
not enough to get
1000 results to agree
800 with tpol.
600
400
200
. ~150 ~100 -50 0 50 100 150
J.4 (deg)
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0 degree polarization orientation
Phi_o

m{#i H i +++H++ | +H +|.H‘H’}+H' +++ +St+c:+l+)¢1v :::;: WW’{TQV 1
- +H+++ H++{++ " *++++ HH ¢ *i 1500;_ } J ‘M H’WM »
3 . HiH 4y 400: HWW‘W J H ’ |
3 WH | W | }W} |
| g iy
3 Comparing data E ’M i ﬂ |
T R e cl)o““]’%»gl(d;g) from separate pol. ST T T T T T T

90 degree polarization orientation

Entries 706087

- |
. | i
N, iy
- !M ' | WW W'WW*H
fﬂ: ‘Im'wﬁ'{umﬁli W\ !

University of
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runs.

All exhibit asymmetry::§ { E‘E‘;E:v ‘fs‘zc‘)ozg
man 4y
: %‘»&W W’mm W ‘m Mwl |
. Mh'u f | MWWW
- HMW
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45 degree polarization orientation
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135 degree polarization orientation
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100% pol
phi of JT

JTphi_Opol
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0% pol
phi of JT

bt
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JTphi_Opol
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JTphi Opol TK
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Jphi res {thrown - kin)

O po l phi_ JT res vs JTThrown
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ep_phi em_phi
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100% pol positron 100% pol electron

ep_phi ,
31000 Entries 292400 22000 = _em_phi
Mean -0.7437 i Entries 292400
Std Dev  103.6 l Mean 1.177
L l | _[j i I'i StdDev 104
30000 ‘ ‘J 1.
N Ill "TI l|-|[1 HH‘ H l [ﬂl IP 1[ \r” ‘l’_ I hll ]
28000 [% l lJIJ t [.' (ll LIk HJ'F H I .-J l.l ll iJ ]'." h l“ ”r‘
rll.TJ |_| ’ .'Jl H | |\ ' I I'I I I I JL ll:_ '|.| ['.J.}.',
L I aliE L1 WIE. £ TR
. |] ‘ ‘ . ; I_I 1
il VR U e gyt |
26000 -+ [H M { \ | ]l‘ mﬂ
24000 }— I
22000 }— |
EEE EFEANE AP S AN PR BT
R EFICEEEE EFECECEE BErEeay Bl SRS W = =
ks —L = L = = 50 -150 100 50 0 50 100 e-nanm(aog)
e+ lab phi (deq)
30000 LY T -
A B 6 Fuss 1 A
ot LT S s fw;.z“"t*- 30000 '
F oA b + Ty
25000 P i Lé 1 kg
2s000f— ¢!’ f Pt H
— |
20000 e
. ;
ep_ph 20000
Entries 292400 -
15000 Mean -0.7437 - em_phi
Std Dev 103.6 15000 }— Entries 292400
N Mean 1.177
10000 - Std Dev 104
I(X)OO_—'
5000 -
No O su . 5000 }—
PP — No 0 supp.
0 PR EFETEEeE BRI BRI I .
-150 -100 -50 0 50 100 150 O'.11,..1..l.1....1...,1..1.1..,11..
e+ lab phi (deg) -150 -100 -50 0 50 100 150

e- |ab phi (deg)

University of

Massachusetts A. Schick, March 30 2021
Ambherst




Positron
Electron

100% pol
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P1 + P2, x component
2018-01 GlueX data

P1 + P2, y component
2018-01 GlueX data

SumP_x SumP_y
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RUNNING SIMULATION WITH THE ELECTRON
BEAM OFFSET ON THE COLLIMATOR
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yp — ete (p) reaction filter.

SIMULATION WITH ELECTRON BEAM OFFSET 2018-01 DATA
ON COLLIMATOR 1mm along 45 deg 0 deg orientation runs
100% polarization |
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JTphi Opol JTphi Opol
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Does not produce an asymmetry
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