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Analysis of the
reaction yp — prn
with the g12 dataset
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Introduction
and

motivation

Due to the pseudoscalar nature of the two mesons, the %7 final state
is a good candidate to search for exotics. Any P-wave resonance would
be a 1+ exotic state.
This channel has been investigated by past experiments (VES, E852,

Crystal Barrel): a possible exotic signal - r; (1400) - has been seen but

still a definite answer is missing.

| analyze the photo-production yp = pm¥n reaction using data from
the CLAS-g12 dataset, exploiting the two-photons decay of both
mesons

Large statistics

High-energy photon beam

Trigger optimized for neutrals in the final state
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Events
skimming

Ru NS e Using g12runs —t pass1 —t flux —i
e Selecting only runs after 56653 (trigger)

Se | eCtiO @B * 462 runs selected, 48403 BOS files

Eve nts o1 pgsitive, 0 ne_gatives, at least 4 neutrals,
asking the positive to be a proton

Se I ECt| on e 60.6 M events selected

e Only skim #4 “4-not 2ctrk 2poslneg

( PA RT 1ckaonlctrk” was used

e The others have each event with more

ba N k) . than 1 charged particle
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Proton vertex cut: I |‘ |
-110cm<vz<-70cm 80
Events filtering l
m._
s
* All the procedures described in I
the official g12 analysis note . “r
have been strictly followed: : -
* Eloss correction, momentum 10°

i130 -120 -110 -100 -80 -80 =70 -80 =00
Proton vertex z coordinats (cm)

correction, beam energy

correction, TOF knock-out ] ]
fiducial cuts, EC cuts 10% TOF vertex time — ST-time

e QOther cuts include:
* Proton vertex cut 10°

* TOF vertex time — ST-time cut —
this cut is applied AFTER photon
beam selection
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Beam photon selection was performed by considering all entries in the TAGR bank
and applying following cuts:

Bad counters rejection
Coincidence between tagger time at target center and CLAS time at target
center - + 1 ns window
If more than 1 photon satisfy above conditions, the event is rejected
 Same procedure is applied for MC: accidentals to the TAGR bank are added

Events  GSIM
. . |
filtering — g
beam - 7 -
phOtOﬂ 025 _m
selection - i
MMt
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Tagger time - CLAS time at target center (ns) Photon beam energy (GeV)



Events filtering — neutrals

* Only neutral particles measured in EC, with f > 0 were selected
* G12 specific fiducial cuts for neutrals were applied

* The energy of all neutrals in the fiducial region was recomputed by assuming the particle to be a
photon:

e F=Eg-/0.272 (0.272 is the so-called “EC_MAGIC_NUMBER”, see PID, MakePart.c,
gamma_energy function)

* Angles from the original PART entry
SUMMARY:

Nurmber of events kept | Percentags
0.6 M 1007

Proton vertex z-cut 57.9M 95.5%

Proton TOF knockout and fid. cuts 51.6M

Photon beam selection 33.9M

Proton vertex time cut 33.8M
Neutrals selection 8.32M 13.7%




EC photon corrections and covariance matrix

Goal: check and correct for systematic shifts

. o _ 2
in measured photon energy and angles Toy model, events generated with systematic shift x,; = 0.95x + 0.01x

h2 Fitted value of par[1]=Mean
< 4 : : : : : : - T W Enmes = o] -~ F Enmesh21 100
Method (1-D case, x variable) e e e e ove - = [osr e I = Sibe 16
N —0.15—
* Make 2D plot of A= xp — xp, vs xp  E T B
* Slice along y axis and fit with Gaus D, _ ; v F
function — plot average value S O e :
p(xr) vs xr B S S S O O £
* Perform a best fit with "proper” e B m B B B e e o T B e R J B
XT
function to get parameterization of . — o — Fited value of par{1]-Mean
u(xr) S T T B B S 1o e I
. . 3 H H : H H H o HEEN Std Dev x 2.887 o.0sE- v
* Correct by iteration: A R S gy e = Sdery _osens 5 S
Ty SO o~ - ; 007 = m
e — . o A o 0%f #
zo = ou + pler) (= i oot ¥
ro = I)p + [L(;EM -+ p-(;lf.w + H-('.l?ﬂ-‘f +.. ))) 0 : : : P """ - 0-04;— ++{++{H
B SRR S S ¥ e °-°3§— it
Method (3-D case) 2 o o \ #+“”++
. . . 0,015— " it i 1L ]
* As above, involves matrix formalism = P ORI,

A AR AN AR NN NS NN EE NS RN RN
1 2 3 4 5 6 7 8 9 10

o



EC photon corrections and covariance matrix

The method requires the knowledge of the “true” photon information to derive correction functions. This

is trivial in MC. For data, | used the reaction yp — pn® - pete~vy, threating the photon as missing and using the
corresponding 4-momentum as the “true” information

* Events skimming / selection / corrections
performed as before, following what was done in CL distribution for the 2C kinematic fit
MK analysis

e 2-C kinematic fit to the yp — pr® - pete(y)
hypothesis allows to determine event by event
the “true” photon information

e Thanks for MK for setting up the kin. fitter
for electrons and positrons!




h2_dEne_vs_Ened

0.8,

0.6

0.4

EC photon corrections
and covariance matrix
DATA

0406

h2_dTheta_vs_Ene0

5

oghuhs

e A= xr — xp Vs xp for gl2
photons, where “x” is E —
0—0¢

* No major shifts are present

* Following corrections have
been implemented

* HEE, Moo, Hopgp (fiTSt order)
* Uggp, Koy (second order)




Corrections validation:

EC photon corrections « 1% and n invariant mass from two photons decay
and covariance matrix
BEFORE
BYAYPAN Entries 1007727
x10° Mean 0.5449
D B e e Std Dev 0.1049
T | | | | | 2/ naf 117.87104
Prob 0.1675
p0 755.2 + 27.0
p1 0.57 + 0.00
e A= xr — xp Vs xp for gl2 , e 0.0536 +0.0023
) = 4349 + 62.9
photons, where “x” is E — - . 5022 J_|r+154.8
6 — ~ ‘ AFTER
(p — Entries 911471
c . L M 0.5426
 No major shifts are present I o S R R | st Dev 0.1034
U etork coraction | N | ZpW  malw
* Following corrections have _ EA:ftor;e corrgtc.: lon ; | L/ r0 7719 +12.6
i i er.correction . N pl 0.5482 +0.0008
been implemented B ;Gaus-lé- ol1 fzit \ Bz 0.04568 £ 000115
. o : : : : 3814 + 36.5
* UEE, Moo, Hepp (first order) 1—p _ -4234 +66.2
* Ugg, Hgy (Second order) o
O i e

[ [ [
0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75




Corrections validation:

EC photon corrections « 1% and 7 invariant mass from two photons decay
and covariance matrix « Missing mass of the e e~y system (equal to proton mass)

DATA

- BEFOR
vp > n°(p) »e'e v(p) S
M 0.9332
— T T s::gev 0.1632
- H H : : : 2 [ ndf 140.8/83
oo Before correction : I W 7773008
: - : : p0 628.2 +12.0

* A= x7 — xp vs xp for gl2 D s B — R E— - g% o D 2aso 00011
. % : p 2404 +11.6
photons, where “x” is E —

: \ H p4 0.9164 + 0.0025
9 700 [ ........................... ............................................... ...... P5 0.2103 + 0.0046
(p 600:— ....................... ........................... ........................ ........................ ...... /Eu:TER
. o — : : : : Entries 26387
* No major shifts are present - : : : .| Mean 0.9377
500 [ freneennnees R | | RS ] - N freeee Std Dev 0.1551
. . - : s : : 12/ ndf 141.5/84
* Following corrections have 400 F— S 1| S . U o] Prob 8.798¢ 05
been implemented | 15 T
) _— ----------------------- ; ------------------------- " -------------------------- E ---------- S ; ------ p3 182_2 i 13_6
* HeE, Hoo, Hogp (first order) : j -t
* Uggp, Koy (second order) : 7 s e 5
2100 TR 5. A ........................... ........................ ..........
8.4 0.6 0.8 1 1.2 1.4

e* e y missing mass (GeV)




EC photon corrections
and covariance matrix
MC

o A= x1 — xp; S xp for g12
photons, where “x” is E —
0—o¢

* Major shift present for energy
(not from gpp!)

* Following corrections have A AN N
been implemented Ty , yor [ o]
* HUEE, Hoo  Hoe (first order) |
* UEp  Hog (second order)

|
AT AL AL B L .

0 - "...
02 04 06 08 1 12 14 16 18 2 -‘5 0 165 20 26 30 35




EC photon corrections

and covariance matrix
MC

e A= xr — xp Vs xp for gl2
photons, where “x” is E —
0—9¢

* Major shift present for energy
(not from gpp!)

* Following corrections have
been implemented

* HEE, Ho6,  Hopo (fiTSt order)
UEp » Uy (second order)

Corrections validation:

400

350

300

250

200

150

100

50

7% and 7 invariant mass from two photons decay
BEFORE
Entries 10879
Mean 0.4822
= : Std Dev 0.06466
- :Before correction /ol 74.86/47
L e H— IO | | | T SRR R Constant 382.8 £5.2
~ ;After correction Mean 0.4764 +0.0004
— o : Sigma 0.03864 + 0.00037
- Gausfit ‘oo NCooonlbo J
! AFTER
- Entries 10879
e e NN Mean 05459
L Std Dev 0.06618
— ¥2/ ndf 64.39/55
= e e NN Constant 3348 +46
Mean 0.5463 + 0.0005
Sigma  0.04417 +0.00041

................................................................................................................




EC photon corrections and covariance matrix

The previous procedure also allow to
determine the photon energy and angle
resolution — by looking at the width of the
Gaussian fits performed in each slice

DATA:

* Energy resolution parameterized as:
oz (E) = AVE®B,

with independent parameterization per each
sector and in 6 0 bins

* 0 resolution parameterized as:
og(E) = eA+BE) y ¢ . E

* @ resolution parameterized as a polynomial
depending on @, in 4 different energy bins

. . h2_dTheta_vs_Ene2_5it_2
Fitted value of par[2]=Sigma -
Entries 189

Mean 0.6757
Std Dev 04
%2/ ndf 181.6/99
Prob 8.269e-07
po 0.9783 + 0.0206
p1 —-3.706 +0.078
p2 0.5663 + 0.0068

og(E) = eA+BE) L ¢ . F




EC photon corrections and covariance matrix

The previous procedure also allow to
determine the photon energy and angle

resolution — by looking at the width of the PR
Gaussian fits performed in each slice » T
0.7
) O 0.6
MC: _ ! i1 )
* Energy resolution parameterized as: ' . . 04
. ) 0.3
op(E) = AVE®B, "

with independent parameterization per each TR N T EETETRETREI R St ) PO PUOE PR DUPEPRPTPPSYPPOt P PO

sector and in 6 6 bins

Fitted value of par[2]1=Sigma Fitted value of par[2l=Sigma Fitted value of par2]=Sigma
E Entries 101
n LE n 0.

* @ resolution parameterized as:
O (E) — e(A+BE)

with independent parameterization in 5 6 bins

* @ resolution parameterized as a polynomial
depending on @, in 4 different energy bins

0 02040608 1 12 14 16 18 2 0 02040608 1 12 14 16 18 2 0 02040608 1 12 14 16 18 2




EC photon corrections and covariance matrix

The knowledge of the photon resolutions allows to determine the diagonal
elements of the corresponding covariance matrix.

‘/]39 — Ppb Op 06

Voo = Ppe op 05

Off-diagonal elements can be re-written by introducing correlations
coefficients — this allows to decouple them from resolution V9¢ = Pop 09 O ¢

* Pgy is related to the EC geometry (UVW -> xyz
transformation). | determined it from MC,
simulatingyp — prn® - pete~y with the
photon at fixed angles — in sector 1

* lassumed pg,, is the same for all sectors

* lassumed pg,, is the same for data and MC

* Pge and pg, have a more complicate
explanation. As first guess, | set them to 0




Kinematic fit with
neutrals in g12 ==

e gl12 has a working package for kin. fit on
reactions involving only charged particles

* | extended it to work for photons — using the
covariance matrix | derived.

» Resolutions factor are over-estimated: the
contribution from missing photon obtained
from the kin. fitinthe yp - pn® -
pete~(y) reaction is re-absorbed in the
measured photon resolution

| tuned the kin. fit with neutrals on the

reaction yp — pyy, introducing 3 global : : : : . . . . . 1
scale factors for the resolution

Best configuratic?n is that proyiding the 0_(}:3()7‘7’ —0.825 0%
smallest normalized CL slope in the Best configuration found for:

corr
range (0.5-1) (normalized slope: 3.3 1075) o =0.8-09

corr __
oy =080y



Kinematic fit with
neutrals in g12

e gl12 has a working package for kin. fit on
reactions involving only charged particles

* | extended it to work for photons — using the
covariance matrix | derived.

» Resolutions factor are over-estimated: the
contribution from missing photon obtained
from the kin. fitinthe yp - pn® -
pete~(y) reaction is re-absorbed in the
measured photon resolution

| tuned the kin. fit with neutrals on the

reaction yp — pyy, introducing 3 global
scale factors for the resolution

Best configuration is that providing the
smallest normalized CL slope in the

range (0.5-1)

Two photons invariant mass

All events
CL> 0.1, original 4-momenta
CL> 0.1, corrected 4-momenta

Before
Entries 102706
Mean 0.1314
Std Dev 0.02078
¥2/ ndf 1306 / 57
Constant 3514 £19.8
Mean 0.1324 + 0.0001
Sigma 0.01571 + 0.00006

H H |
After

Entries 102706
Mean 0.1326
Std Dev 0.01747
*2 / ndf 4553 /57
Constant 6100 + 38.7
Mean 0.1343 + 0.0000
Sigma 0.008526 + 0.000039

et

............................................................................................................................................

b 01 02 03 04 05 06 07 08 09 1
M, (GeV)
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| applied a 4C kinematic fit to yp — pyyyy to select exclusive 4-photons events

e CLdistribution is flat (normalized slope: 0.021)
e Pull distributions all have mean equal to zero and standard deviation equal to one

Pull Mean | Standard Deviation

Beam ~ E pull | -0.062 1.042

: 3 Proton p pull | 0.020 1.046
KI nematic Proton A pull | -0.058 1.005

flt W|th s s sed || Proton ¢ pull | 0.035 1.052
T | ? 5 | 5 5 5 | 1 p pull 0.038 0.974

neutrals in i ~1 6 pull 0.02 1.062
g12 [ T D R A y1 ¢ pull 0.032 0.976
)y pul] 0.022 1.001

9 6 pull -0.025 1.038
T vy ¢ pull 0.032 0.968
TR E A A R A R R R 73 p pull 0.025 0.937
et ) pul] -0.006 1.054

v3 ¢ pull 0.003 0.986
v p pull 0.108 0.959
— v4 0 pull 0.000 1.015
CL | 72 ¢ pull 0.002 0.977




| applied a 4C kinematic fit to yp — pyyyy to select exclusive 4-photons events

e CLdistribution is flat (normalized slope: 0.021)
e Pull distributions all have mean equal to zero and standard deviation equal to one

Constant 0.1461+ 0.0006 Lroion 2, put Constant  0.1651+ 0.0006 Froton opull Constant 0.1422 +0.0006

10116 prm—

Mean  0.08376 + 0.00379 L Mean  —0.08373 £0.00316 Mean  0.07445 +0.00395

Sigma 1.113 £ 0.003 Sigma 1.144 £0.003

Sigma 0.9723 + 0.0025

. .
semmgmeme e

Kinematic

0 o Constant 0.18 £0.00 Latepul) Constant  0.1549 + 0.0006 Lo pul Constant 01694 +0.0007
LT o o e

o R 477" | mean 008091+ 000269 i __ Jmean  -0.02483 +0.00345 Mean 0.1018 +0.0031

L e de-w-n|Sioma 08848 +0.0021 e % =« = o] Sigma 1.039 +0.003 ‘| sigma 09451 £0.0025

mEmamEssEEmEE s

neutrals in : :
gl12 - B o

Constant 0.1743 +0.0007 Constant  0.1565 + 0.0006 Constant 0.1691 £ 0.0007

N IO I

Mean  0.1263 +0.0030 Mean -0.01972 +0.00339

. .
(3] TR PR I

.| Mean  0.009912 +0.003064

. .
P, -

Sigma  0.9125 +0.0022 1.025 +0.003 on

Sigma Sigma 0.9452 £ 0.0025

snnnduns
"

snndan
"

Constant  0.155 +0.001

[ T

Mean -0.1324 +0.0035

==1 Slgma 1.037 +0.003




Kinematic fit with neutrals in g12

CL cut optimization:
e Considerthe K = (MM% — Mfy) variable: should be 0 (>0) for exclusive (background) events

* Obtain an estimate for signal S = 2Ny and background B = Ng~o — Nk<o
e Take CL cut with highest S/vS + B value

x10°

Optimal CL cut=1.86%

i = mB007 e
12 J """""" R @ : i o oosvsmm "”’.\E
L | | a E eossemm e .
10 USSR UOTOOTRUR SROSORIOOD T3 OO SSRSURIUUOOTS: SHRUIOON: RNOUUI: NSO 500 """"""""""""""""
- All events
" CL>10%. | o
i A S S [ AN R A E R 400 - . o e — — .
e S 1 S [ S S A i ; ; i |
i 300 [ frrsee o ] R
L I B i
: 200 — - - -
Y B e L e A Y BB M L -
- i ‘
0_' ] *‘—% N N T N I B 100 | |W|M|A|||||i L |||||i L |||||i [ |||||i L |||||i
-1 08 06 04 02 0 02 04 06 08 1 ppr: 104 10°2 102 10 ]

K variable (GeV?) Confidence level cut



Reaction selection

Goal: isolate 97 signal from final state

photons. 06

-

y (GeV)

M,

Photon ordering: exploits the fact that, on
average, opening angle between % photons N
is smaller than that of photons from n N

......................................................................................................

0.5

[ ||||||-
—h
o
w

0 AM 0.4 |—- .Y i:, ........ e = 102
MIN ~ i3 ¥ e - |3
- ¥ f "- . : _. : . 3 -"-'--.:_' - 'E"?:..: J s L X '-. :
* ¥41,Y2: photons with the 0.3 T TR i BT RN AL TR i

smallest relative angle
* VY3,Va: Others 0.2}

o
—

- . i - D e o R eaek Bl e

A = = = o = -2 Wy = e | e Oy . f B Ry I
P U OO oy | o SN [ S PR SR i el ] B S U I R RPN JU il S Jar P ual e Junp Y PP S By N N B upe W] © o}
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1/

Event weight for source “n”, among the Ns sources.

Reaction selection f;is the PDF for source j, evaluated at event e
: : \.
with sPlot technique SN Vi f ()
.spn(ye) — N.
> et NieSr(Ye)

PDF for a “discriminating” variable (can be more Discriminating variable
than one)

Technique used to isolate events belonging to
the yp — pn’n, based on the knowledge of the

Allows to determine event-by-event weight for
each event source (typically signal and
background)

2500

Events /(0.003 GeV)

2000

Application to this reaction:
e Discriminating variable: M
X . Jeh Full PDF
* Two events sources: signal / background Signal PDF
» Signal PDF: Gaus w exponential tails Background PDF

e Background PDF: polynomial

1500

1000

500

pad el Ve Ly

0

0.4 0.45 05 0.55 0.6 0.65 0.7

M, , (GeV)
3'a




1/

Event weight for source “n”, among the Ns sources.

Reaction selection f;is the PDF for source j, evaluated at event e
: : N
with sPlot technique . SN Vi £ ()
Technique used to isolate events belonging to s nlYe) = ZNS Nkfk(y )
the yp — pr®n, based on the knowledge of the k=1 .
PDF for a “discriminating” variable (can be more Other variables: M,, .,
than one) ~ ¢
Allows to determine event-by-event weight for e [ #
each event source (typically signal and S 2500~ 3 |
background) s L ;#**
& 2000 H
i 'l'l. **

Application to this reaction: All events i ; *l-

» Discriminating variable: M, Weighted events 1500:_ :* L

* Two events sources: signal / background i § :

 Signal PDF: Gaus w exponential tails 10001~ ke :;

» Background PDF: polynomial I &} s %

500:— ';: 'l".
M b
_ 4 .
0— I I I I I 1 I 11 1 I 11 1

006 0.08 0.1 012 014 0.16 0.18 0.2
M, ,. (GeV)



Reaction selection
with sPlot technique

Technique used to isolate events belonging to
the yp — pr®n, based on the knowledge of the
PDF for a “discriminating” variable (can be more
than one)

Allows to determine event-by-event weight for
each event source (typically signal and
background)

Application to this reaction:

* Discriminating variable: M,
* Two events sources: signal / background
» Signal PDF: Gaus w exponential tails

e Background PDF: polynomial

1/

Event weight for source “n”, among the Ns sources.
f;is the PDF for source j, evaluated at event e

Ng ,
D (0.) — Zj:l Vn; f(Ye)
S n(ye) - Ns
> i1 Nifre(ye)
Other variables: MMp
A RooPlot of "MMp"
#ﬁ All events
. Weighted events
il B!
E'ﬂi Ji 3
iy &
g T E'%,#ﬁ g
B g g 3 EBE'E-
EE'EE« Eb%%ﬁm
Bﬁ“’ K m'i%g&%m C
E %ﬂ%
ﬁf-iu I I I I 1 1 1 I 1 1 1 I 1 1 1
0.8 1 1.2 1.4 1.6 1.8 2

MMp (GeV)



g12 runs 56595-56607, 5664857323

Bit Definition L2 multiplicity®  Prescale
1 MORA- (ST x TOF) 1 1000/300°
2 MORA- (ST X TOF) x 2 2/-¢ 1
Trigger efficiency 3 MORB- (ST x TOF) x 2 2 1
4 STXTOF 1 1000/300
5 (STXTOF)-ECPx2 1 1
6 (STXTOF)- (ECxCC) 2 1
7  MORA-(STxTOF)-(ECxCC) - 1
8 MORA-(STX TOF) x 2 - 1
G12 used a trigger scheme with 11 (ECxCC)x2 - 1
multiple parallel trigger conditions 12 (STXTOF) x3 _ !
* FPGA based (v1495)
o 1 ..................................................................................................................................................
Limited information is stored in o 97 O‘V
the trigger bank p yp ~ pyyyy ; .
8 0.8 .. ............................................................ .... ............... , .............. .. ......
Trigger bit #5: (ST*TOF)*(ECP>2) = [ : ’ | : : : | : :
e ECP: EM cluster in EC, g 0.6 ‘_ ............... .............. .............. .............. _______________ ______________ ......
threshold applied to s L[ : : : : : : | : :
. o L : : : : : : : : :
analogue sum of PMT signals LR ] R U NN S S S W A S A .
e Tailored to neutral final states - D R
o — — — -Ela—— — -
ol e il 1

0 1 2 3 4 5 6 7 8 9
Trigger bit #




g12 runs 56595-56607, 56648-57323

Bit Definition L2 multiplicity®  Prescale
1 MORA- (ST x TOF) 1 1000/300°
9 MORA- (ST x TOF) x 2 9/-¢ 1
: . 3 MORB- (ST x TOF) x 2 2 1
Trigger efficiency 4 Storor . oy
5 (STXTOF)-ECPx 2 1 1
6 (STXTOF)- (ECxCC) 2 1
7 MORA-(STxTOF)-(ECXCC) - 1
8 MORA- (ST X TOF) x 2 - 1
11 (ECxCC)x2 — 1
* |s the latching system 12 (STXTOF)x3 - 1

reliable?

Events with beam photon in the MORA
/ range, with trigger bit 2 AND 12 set

12, MORA
F= 2 =98.5%
~ 712, MoRA = J0.9/0
all
\ Events with beam photon in the

MORA range, with trigger bit 12 set

(Test performed for runs after bit2 L2 was removed)



g12 runs 56595-56607, 56648-57323

Bit Definition L2 multiplicity®  Prescale
1 MORA- (ST x TOF) 1 1000/300°
2 MORA- (ST x TOF) x 2 2/-¢ 1
: . 3 MORB- (ST x TOF) x 2 2 1
Trigger efficiency | ST TOF i 1000/300
5 (STXTOF)-ECP x2 1 1
6 (STXTOF)-(ECXCC) 2 1
7  MORA-(STXTOF)-(ECxCC) - 1
8 MORA- (ST X TOF) x 2 - 1
11 (ECxCC)x2 - 1
* Is the latching system 12 (STXTOF)x3 - 1
reliable?
. What is the efficiency of bit Select events with trigger bit 1 or 4 set, having at least two photons in
#57? different EC sectors, both with large (>1 GeV) energy. These should satisfy by
: design trigger bit 5.
* This may be topology- . .
dependent, so | evaluated it / Events with bit #5 set
directly on the final state of
interest. ]\/v(1 ks
—OoTr— D
EECPx2 = = 83.6+ 0.7%
Nl—m —4

Total number of events




g12 runs 56595-56607, 56648-57323

Bit Definition L2 multiplicity®  Prescale
1 MORA- (ST x TOF) 1 1000/300°
2 MORA-(STX TOF) x 2 9/-¢ 1
: . 3 MORB- (ST X TOF) x 2 2 1
Trigger efficiency i ST T0F I 1000/300
5 (STXTOF)-ECP x 2 1 1
6 (STXTOF)- (ECXCC) 2 1
7  MORA-(STXTOF)-(ECXCC) = 1
8 MORA- (ST x TOF) x 2 - 1
11 (ECxCC)x2 — 1
* |s the latching system 12 (STXTOF)x3 - 1
reliable? . . : : .
Select events with trigger bit 1 or 4 set, having at least two photons in different
 What is the efficiency of bit EC sectors. Study the trigger efficiency as a function of the EC deposited energy.
#5°7
* This may be topology- s E T
dependent, SO | evaluated |t -§ 0.4;_ .................................................. g‘: E
directly on the final state of LI R NS -oulth IO S S T 3
interest. ol i w8 F
. - . -; Y RS RN SR - 01964 - 18140 - 0.2;—
 What is the effective trigger § b P el 2 F
threshold? = = g P4: o.oaafszo.onzo §_ 0-155—
°~2:— ....................................................................... % 0.1__
- S
R . 3
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EC whole deposited energy (GeV) EC whole deposited energy - Y, (GeV)




g12 runs 56595-56607, 56648-57323

Bit Definition L2 multiplicity®  Prescale
1 MORA- (ST x TOF) 1 1000/300°
2 MORA- (ST X TOF) x 2 2/—¢ 1
: . 3 MORB- (ST X TOF) x 2 2 1
Trigger efficiency 4 STX TOF 1 1000,/300
5 (STxTOF)-ECP X2 1 1
6 (STXTOF)- (ECxCC) 2 1
7 MORA-(STxTOF)-(ECxCC) - 1
8 MORA- (ST x TOF) x 2 - 1
11 (ECxCC)x2 - 1
* Is the latching system 12 (STXTOF)x3 - 1
reliable? L : : L
Select events with trigger bit 1 or 4 set, having at least two photons in different
 What is the efficiency of bit EC sectors. Study the trigger efficiency as a function of the EC deposited energy.
#5°7
* This may be topology-
dependent, so | evaluated it -
directly on the final state of Sector EC-whole EC-inner
interest. E. k E. k
. R 1 98.6 MeV | 6.2 MeV | 75.9 MeV | 16 MeV
* What is the effective trigger 2 97.6 MeV | 6.3 MeV | 74.0 MeV | 15.9 MeV
threshold? 3 08.4 MeV | 5.3 MeV | 74.1 MeV | 13.8 MeV
4 107.5 MeV | 6.4 MeV | 81.0 MeV | 15.0 MeV
5 89.1 MeV | 10.2 MeV | 63.3 MeV | 15.1 MeV
6 101.0 MeV | 6.0 MeV | 78.9 MeV | 15.3 MeV



Events / (0.04 GeV/c?)

* |l identified an exclusive set of ~ 30k events for the reaction yp —
pnon from the g12 dataset. The analysis exploited the official g12
procedure, plus methods specific to this channel:

* EC-corrections
* Kinematic fit (specifically tuned for neutrals)
e Sweight

* Trigger efficiency has been worked out

* Next steps:

* Acceptance evaluation trough eML fits (”a la M. Williams”)
* PWA
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