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/ What’s New in my Yield Analysis \

e Finalized timing accidental background yield correction.
e Improved inelastic background evaluation (not finalized).
o ~Finalized 2%°Pb target yield.

e Finalized timing best-candidate selection efficiency.

e Evaluation of tdiff cut efficiency (work not finished,
difficult to quantify, ideas?).

e Evaluation of elasticity cut efficiency (work 1n progress).
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/ What’s New in my Monte Carlo \

e Using “full-blown” simulation (primsim/psim _digitize).

e ~All experimental resolutions incorporated.

o m'-events generated, tracked through setup, energy losses

digitized into hardware bank, MC data passed through the
exact set of analysis routines and cuts used on real data.

e Realistic coordinate, energy, myy, and angular resolutions
arise naturally.

e Purpose: Geometric acceptance, reconstruction
efficiency, and theoretical yield angular distributions

folded with exerimental resolutions. /
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7 Yield vs. tdiff, 2°°Pb
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Out-of-Time Angular Yield (Unscaled), '>C \
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Out-of-Time Angular Yield (Unscaled), >°>Pb

s - ' . ' : ' '
8700 — All'l,,.., Radiator B ...... Elastic + bkgd
d B tdiff:Out of Time (unscaled) TotalTCOS - 1699
3_600:__. elastic cut{0.926,1.066] 444444 295:[0,0.3°]= 844
s
m -

->—-500 I
ol;) :

400 :_ ................................................................................................................................................
300 :_ ...........................................................................................................................................
200 :_ ................................................................................................................................................
E}
100 _II. ...........................................................................................................................................
i :
I I
0 i | :.lIILiIlI{IFIIIq:ZHrurmI;IﬂmZIL | o oo o o F, o o5 -: X, 25 - o < T o
0 0.5 1 1.5 2 2.5

n° Photoproduction Yield (2°8Pb, crystal only)

n° Production Angle, 6 (degrees)

~

/

Dustin McNulty, Analysis Meeting, June 21, 2007



® ' PrimEx Collaboration Jefferson Lab Hall B

/ Component Angular Yields (Uncorrected), !°C \

03 7% Photoproduction Yield (120, crystal only)
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/ Component Angular Yields (Uncorrected), 2"*Pb \

n° Photoproduction Yield (2°8Pb, crystal only)
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Angular Yield (Corrected for OOT bkgd), 1>C

m° Yield (per 0.02°
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/ Angular Yield (Corrected for OOT bkgd), 2’*Pb \

n° Photoproduction Yield (2°8Pb, crystal only)
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/ Out-of-Time Elasticity Yield (Unscaled), '>C \
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Out-of-Time Elasticity Yield (Unscaled), 2°°Pb

n° Yield/0.010

T 'y N
- N 5 O 00 N D

-t
o
)

© ©
o

&
V)

S
'S

Al lpears Radiator B - diff:Out of Time (BC)

eﬁﬂ: [0.0,3.01deg ... i .........

iff:[-7.7,0. B
2%8pp, crystal only talff{-7.7.0.6] ns (BC).

Timing Accidentals t : : :
(unscaled) S SR S S——

{',||’||I|',|1',||I X

IR B RN BN S T BT o o St oo ol B B B

3

g 0.8 0.9 1 1.1 1.2 1.3
Elasticity = E

cIusterPair/ Etagger

~

/

Dustin McNulty, Analysis Meeting, June 21, 2007



/\//\/\l\/\/\»t- ------- “L,H
®  PrimEx Collaboration Jefferson Lab Hall B
[ ] [ ] [ ) [ ] 12 \
/ Elasticity Yield Fit (Corrected for OOT bkgd), “C
2/ ndf 1176/ 25
1 03 const1+2 6.625e+04 + 307
c s R
S 1651 l,...» Radiator B meant 1200
o = *‘ sigmal  0.01578 + 0.00007
% 140 O 00300des ;" ................. const2 8490 + 243.2
© [ Uiff:[-7.4,0.6]ns (BC) :: mean2 0.9583+ 0.0002
> 1ol '%C, crystalonly & sigma2  0.02014 + 0.00019
z . . only 1. o
B - : : L p3 2.617e+05 + 0.4
B i p2 -7.131e+05 + 0.0
10_ ....................... g o 6 2620405 - 0.0
- i po -1.775e+05 + 0.1
8 e S ‘5. ............. T
. il Peak_,_ = 66248 + 307.4
_| 1| J i I R i.-'1/ | | | | | ';’L.J 4 l lol ol | | |

0.8 0.9 1 1.1 1.2

\ EIaStiCity = EcIusterPair/Etagger /

Dustin McNulty, Analysis Meeting, June 21, 2007




i

* ' PrimEx Collaboration Jefferson Lab Hall B

/ Elasticity Yield Fit (Corrected for OOT bkgd), 2’°Pb \
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/ Elasticity Signal to Noise, '>C

Elasticity Fit Signal to Noise (12C, crystal only)
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Elasticity Signal to Noise, 2’Pb

~
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Inelastic Angular Yield Fit Parameters, '>C
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/ Inelastic Angular Yield Fit Parameters, 2°°Pb \

Weighted meanPar_r for 0.0 <6 ,< 3.0 (zost, crystal only)
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Inelastic Angular Yield Fit Parameters, '>C
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/ Inelastic Bkgd Angular Yield, '>C
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/ Inelastic Bkgd Angular Yield, 2"SPb \

™ Yield Inelastic Bkgd ("*°Pb, crystal only)
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/ Angular Yield Components, '°C \

1 03 7° Photoproduction Yield (120, crystal only)

Preliminary  Elastic ° yield + bkgd

| elastic range:[0.926,1.066] Inelastic n° bkgd

i . Totaln®s = 6746

OSSO PO SRR ) O e Dea o

B g g T PT s:[0,0.37]= 229
. . i 5 ;

-
N

m° Yield (per 0.02°

o
co
| I
e
=
=

S

o
(o))}

|
J‘Tz_a"‘

T |
T T'TJ.‘L hﬂTI
I J.T II{l uf'r
l.
0_4 .E_I.I ................ B OO OO SOOI SO ST S
I P
I e 4 L
- Bg R : : 5 b
L TIHT : : § T
: : : : ug,
0_2 . . . e 7+ SH S
;

0 0.5 1 1.5 2 2.5 3

\ n° Production Angle, 6 (degrees) /

Dustin McNulty, Analysis Meeting, June 21, 2007 22




¥
AW T

o

®* ' PrimEx Collaboration

Jefferson Lab Hall B

300

200

100

/ Angular Yield Components, 2’>Pb

n° Photoproduction Yield (2 °8Pb, crystal only)

fPreIiminary Elastic n° yield + bkgd
:_. elastic range:[0.926,1.066] i Inelastic 7[0 bkgd

Total s = 485
19s:[0,0.3°]= 83

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

() - °
21805 500 505 O =
Py 0o e borsdae ] b 2252000000 %0 o028 deents

15 2 2.5
n° Production Angle, 6 (degrees)

—t

~

Dustin McNulty, Analysis Meeting, June 21, 2007



¥
AW T

o

®* ' PrimEx Collaboration

Jefferson Lab Hall B

x10°

-t

/ Final, Corrected Angular Yield, !>C
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Final, Corrected Angular Yield, 2’*Pb
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/ 7 Yield vs. tdiff (NBC), 12C \
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7 Yield vs. tdiff (NBC), 2"3Pb
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tdiff = TAGM[>0] time - HyCal totalx time (ns)
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/ OOT (scaled)and IT Elasticity Yield (NBC), 1>C \
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/ OOT (scaled)and IT Elasticity Yield (NBC), 2°Pb \
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/In-Time Elasticity Yield (Corrected for OOT, NBC), IZC\

x2 / ndf 39.48 / 22
consti1+2 1800 + 46.4
) ' S S 1 9975 + 0.
Alll,___, Radiator B : mean 0.9975 + 0.0009
sigmal  0.01672 + 0.00103

r‘_ const2 837.7+ 113.5
tdiff:[-7.4,0.6] ns (NBC) i mean2 0.9841 + 0.0035

12, crystal only sigma2 0.04 + 0.00

31 ................. p3 357.4+ 31.8
i

j F p2 -925.2+ 61.0

(3))]
o

—III—!—'—L‘I_II|IIII|IIII|IIII|IIII|IIII|
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o
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50
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200 N %0 83424 2.66
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| ........ , ............................ ........... ||§- ................. E ................................................................
|4 ] v
i Lk :
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| :
| |

1
: ‘e | |
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o1 O

n° Yield/0.010
- NN W W A A O
0 O a6 4 o

-
o

/In-Time Elasticity Yield (Corrected for OOT, NBC), 208Pb\

All'l .., Radiator B

0, : [0.0,3.0] deg

28pp, crystal only

tdiff:[-7.7,0.6] ns (NBC)

x2 / ndf
const1+2
meant
sigmail
const2
mean2
sigma2
p3

p2

13.11/35

183.8+ 5.7

0.9984 + 0.0012
0.01425 + 0.00107
109.5+£ 6.5

0.9994 + 0.0027
0.04 + 0.00
0.3672+ 0.0170
-4.088 + 0.066
3.925 + 0.094
-0.06104 + 0.04050

“

. H ...... ‘ ...............

U.J.Jlili---l"i [

1

Elasticity = E

1.1

1.2

cIusterPair/ Etagger

/
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/ Timing Best-Candidate Selection Efficiency

BC Fit NBC Fit BC Selection
Target Peak Cts: Peak Cts: Cut
Used m¥’s lost s Efficiency
2C ] 658244297 | 1627+46 | 0.97640.0028
28pp | 8701114 | 184+6 | 0.979+0.0033

\_

~
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\_

Other m'-Event Losses Related to tdiff Cut ?

12C, crystal only

5 ns
—h

o

F=S

elastic cut:[0.926,1.066] i

S | L
s | ° P
E) | 2%s within:[-7.4,0.57]ns = 71480 '
= . b
OR-I 0 L 1%s outside:[-7.4,0.57]ns = 543.:....“:‘? .....................

x2 / ndf
pk_int

meant

sigmail
const2
mean2
sigma2
p2

pi

p0

413.8/78
7.203e+04 + 274
-3.495 + 0.004
0.98 £ 0.00

800 + 768.5

-1+ 2.7
9.431+£1.773

-0.03096 + 0.01143

0.4394 + 0.0926
105.6 = 2.4

-
o
N

10

tdiff = TAGM[0] time - HyCal totalX time (ns)

~
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/ Re-Evaluation of Elasticity Cut Efficiency \

e Fit elasticity distributions using HyCal response function—obtained
from snake scan data.

e (work in progress)

- /
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\_

What’s New in my Monte Carlo \

e Using primsim to calculate acceptance and smear theory
calculations.

e Experimental resolutions included: Beam divergence
(E125urad, spot size 2.5mm, realistic vertex (X,y,z),
energy resolutions—channel by channel from database,
pedestal smearing.
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1’ Photoproduction Event Generator, '>C

Events (per 0.02°)

0

10° Simulated 6_, Distribution (120, Wonly)

~

mc_theta

Mean

RMS

Entries 1000000

2.663

1.334

0 1 2 3

thrown
Gno

5
(degrees)

6

/
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/ n” Photoproduction Event Generator (Thrown), '°C \

. . . . 12
10° Simulated 6_, Distribution ("C, Wonly)

mc_theta_inc_Wonly

Entries 43928

Mean 1.498

RMS 0.5598

L i “‘n"—Jr:,l,J,, (|

b 05 1 15 2 25 3 35
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/ ! Photoproduction Event Generator (Recon), 2c \

. . . . 12
10° Simulated 6_, Distribution ("C, Wonly)

pi0_theta_Wonly

2 ................. Entries 176474
Mean 1.282

RMS 0.6061

..................................................................................................................................................
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/ 1’ Photoproduction Event Generator (Thrown), 2"Pb \

qo° Simulated 6,, Distribution ***Pb, Wonly)
a0 AR E—

i Jmc_theta_inc_Wonly|

35 I ................... Entries 31804
30 I ................... ................... Mean 1.477

o5k ... T .. |mMs 05546

200l
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/ 1’ Photoproduction Event Generator (Recon), *’>Pb \

qo° Simulated 6,, Distribution ***Pb, Wonly)
| : : | | pi0_theta_Wonly

Entries 505920

Mean 0.4116

I ..................... .................... RMS  0.4456

::,l‘él."i"lJéif”?..IJEJ_ILI,iIIII
00 0.5 1 1.5 2 2.5 3 3.5

\_ /
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/ Coordinate Resolution \

103 Simulated n° Coordinate Resolution (12C, Wonly)
X

18

piOcoordRes_Wonly _
Entries 176474

16
Mean -0.00179

14 RMS 0.5028 |} - ............
¥2 | ndf 2189/ 25

12 S M
Prob 0 : § :

10| comstt tazzesoassa2 |f b
mean1 0.0009214 + 0.0179523

8| <igman 03583 £ 0.0014 i
const2 6179 + 542.4

mean2 0.001754 + 0.032598

4| sigma2 0.3583 + 0.0025
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/ Energy Resolution \

5 Simulated Elasticity Peak (2°8Pb, Wonly)

. ><120

g 20 x2 / ndf 7762/ 72

o Prob 0

® 18| consti 3235+ 24.2

% 16 mean 0.9607 + 0.0002

g 14 sigmal 0028880000111 4N

Ll const2 1.923e+04 + 47
12| 1ean2 140 [ e
10| sigma2 0.01443£0.00003 | ... ..........f. .. Q. i

Lo by g ||||||||||||||||| L1

7 0.75 0.8 085 09 095 1 1.05 11

\ Elasticity = Esmeared/ Ethr°“’" j
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/ Energy Resolution \

5 Simulated Elasticity Peak (2°8Pb, Wonly)

. ><120

g 20 x2 / ndf 7762/ 72

o Prob 0

® 18| consti 3235+ 24.2

% 16 mean 0.9607 + 0.0002

g 14 sigmal 0028880000111 4N

Ll const2 1.923e+04 + 47
12| 1ean2 140 [ e
10| sigma2 0.01443£0.00003 | ... ..........f. .. Q. i
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/ myy Resolution \

3 Simulated 7% Mass Resolution (2°8Pb, Wonly)

x10
v2 | ndf 7673 / 234

6 Prob 0 ...... ............... ......... .............. ..............
constt 5470138 f |
5| meant 13400 . f \ .

sigmal 2.346 +0.005
4| const2 1305 £ 8.6
mean2 130+ 0.0
sigma2 4.474 £0.013

00 105 110 115 120 125 130 135 140 145 150

\_ /
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/ n’ Angular Resolution \

Simulated n® Angular Resolution (**Pb, Wonly)

3
x10
x2 / ndf 435.7 /193
Prob 0
25 eeeeedreeeeX e s
consti 2.556e+04 + 47
mean1 3.076e-05 + 2.601e-05
20 sigmat 0.02332 + 0.00004 i Xorore
const2 2312 £47.0
mean2 -0.01405 = 0.00035
15 .....................................................................
sigma2 0.05821 + 0.00057
1 0 _ .................................... .....................................
5_ .............................................................................................................
%—||||i|||||||||||||
-0.1 -0.05 0 0.05 0.1

. . e ,
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/ Geometric Acceptance x Recon. Efficiency, '°C \

n° Acceptance (1 2C)
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\_

Geometric Acceptance x Recon. Efficiency, '°C
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/ Diff. b/t Pure Geom. Accept and Recon Accept., '*C \

n° Acceptance (1 2C)

N
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/ Geometric Acceptance x Recon. Efficiency, 2’>Pb \

n° Acceptance (2 08Pb)
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/ Geometric Acceptance x Recon. Efficiency, 2’>Pb \
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/ What’s Missing in my Monte Carlo \

e No timing accidental background simulated.

e No inelastic background simulated.

0

e T energy loss for “incoherent” events not simulated, only

angular distribution.

- /
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/ Lead Glass Coordinate reconstruction anamoly \

Simulated n° Coordinate Resolution (12C, Wonly)

— x10°
= piOcoordRes
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o
5 40 Mean -0.006261 | f:%V
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W oal . b
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25 eant Y | S R S——
20 sigmat 74T 18IV N
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15 mean2 0.001317+ 0.000643 |kt
10 sigma.2 0-3776#0-0006 .......................................................................
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0_ : T |4:L | Jlj : . LI L1 :
-4 -2 2 4
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/ Summary \

e Finalize elasticity cut efficiencies.

e Finish analysis note write-up of yield and cross section
determination.

e Resume width extraction systematic error studies—mostly
for 2Y8Pb.

e Above includes, FF’s and incoherent shape dependence,,...

e Present latest width results for both targets at next
Collaboration meeting.

- /
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