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Decays of recoil B
with large branching

B — 77v. and then...

BF(7) from PDG

Tt — ety U 17.85%
o0 T — uty,Ur 17.36%
g_ L v 10.91%
= | 7t = 7t 25.51%
T — 7t a0%707; 9.29%
Total 1-prong 80.92%
&0
§ ™ >t 9.32%
o?; Tt > atr 0 4.61%
Total 3-prong 13.93%
Grand total 94.85%

e These decays cover almost all 7 width

e In our analysis presented last time we've covered first three lines (BF = 46.12%)

e Now we are concentrating mostly on the fourth line
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Goals

Reconstruct B — 1v,7 — pv, p — 7 decay

Separate from background direct decays B — p + X iss

Separate from background indirect decays B — Stuff, stuff — p + X,,,ss
Separate from background decays B — 7 + random track + X,,;s, (both direct
and indirect)

Once good p's from 7's are isolated:

e Obtain ES2)" by subtracting the corresponding photons from E. i,

extra

e Plot sig and bkg yields vs. cut on E%I" and compare the S/+/S + B curves for

extra

regular SuperB and SuperB-no-Bwd-EMC architectures
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Possible direct p backgrounds

Decay BF BF ratio .
Signal Bt — 77v,, 7t — ptor, pt — ot a® (3.6 £0.1) x 107° 1.00
Bt — DOpt (1.34 +0.18)% 372
Bt — D*0p* (9.8 +£1.7) x 107° 272
BT — other charm + p* < O(107%) O(0-10%)
BT — J/yp* (5.0 +£0.8) x 107° 1.39
Bt — K%"™ (8.0+1.5) x 107° 0.22
Bt — K*°(892)p™ (9.2 +1.5) x 107° 0.26
Bt — pty (8.8732) x 1077 0.02
BT — 7" (1.09 £+ 0.14) x 107° 0.30
BT — pUp T (1.8 £0.4) x 107° 0.50
BT — wp' (1.06%35) x 107° 0.29
Bt — n/pT (8.7737) x 107° 0.24
BT — ¢pT <1.6x107° < 0.44
B® = p+ Xoniss negligible for had. tag small

Generated bkg MC sample: RhoAnything []
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S /B ratios

corr

T & @ Nelvana

6500 T T T T T 4000 = 6500 T T T T T
o 6000F- E o = o 3 E ° 4500F- E
2 ssop @~ SuperB "5 88 ®- 2 E " 2 2% -e-SuperB 2 ooof E
> s000F = No Bwd E > 3000F- @ E > 5500F = No Bwd . T > -
ES 4500F- - E 2 2500 = ES 5000 ] E 2 3500 E
8 4000F L E 3 2000F o E [N . E 38 3000f @ o
L 3s00F s E L 1s00F ¢ -e- SuperB E 2 - L 3 -e- SuperB E
= . = = 4000 E = 2500 ~|
N 3000F : A 1000f . : A N oa0fk @ ;
0 2500F- E o s00E- ~| -+ No Bwd E o 3500 E @ -+ No Bwd
2000f; @ . . . L oE. @ 3000F:_® . . . L= 1500 @ =
1 2 3 4 5 0.2 0.4 0.6 0.8 1 1 2 3 4 5 0.2 0.4 0.6 0.8 1
CutonE_ . CutonE_, . CutonE_ . CutonE_, .
60000 3 4500 " i j P 60000 E 5000 a E
S 50000 s ®3 z gggg -e- SuperB O o - = 50000 s @ z 40005_+SuperB O ® 3
> 40000 _ E > 3o00E © No Bwd L4 E > 40000 - . S E & No Bwd o L4 E
x L E = 5200 O e x x 3000F- ° E
'g_ 30000 = —; ‘& 2000 (] ° : 'g_ 30000 = ‘& E O O [} E
5 20000 @ @ SuperB 3 by 7500 . 0O e E 5 20000 . @ ® SuperB by 2000 O e ° E
E [ ] E E E
® 10000 @ . & No Bwd E ® 1‘;%3 ~ v ° E “ 10000 . ® -5 No Bwd E o 1000F- . v g e 3
0 n n n 1 3 0 0 n n n 1 3 0 F E
1 2 3 4 5 0.2 0.4 0.6 0.8 1 1 2 3 4 5 0.2 0.4 0.6 0.8 1
CutonE_ CutonE_ CutonE_ CutonE_
- r r r - £ r r e 2oE r r r r r
1_% Y —e— SuperB E 35‘ ° —e— SuperB E 1% ) —e— SuperB —e— SuperB
L6F- E E E 3E
2w —&— No Bwd E 2 25E e & No Bwd E S MEn —&— No Bwd g —8&- No Bwd
pes 1.2 - ped iy [ ] | pes g = = - =
R 3 s F ° E o M2E E 2 ° E
o o0sE 8 E % usfp OO0 g ° 3 Y| A E o ° E
oaE ® E E 0o 2% e E 0E ® ' Hpe E
0.2f- ° s = 3 a g F HO9 o7 02E T 3= s E DD 8 oo -
1 2 3 0.2 0.4 0.6 0.8 T 1 2 3 0.4 0.6 0.8 T
CutonE_ CutonE_ CutonE_ CutonE_
17 F ] 1.6F = = =
g L6E E g 2F E 3 1sfE E 3 13 = E
R —e— SuperB/No Bwd + g 18f ° —e— SuperB/No Bwd 4 - —e— SuperB/No Bwd : B 16k —e— SuperB/No Bwd :
o LA 3 a 3 E o 13k ©® 3 o 15k e © -
a 13E E a 1.6F E a - a -
b ° E & E LY E [ 1 o E ZEEW 3 LIS E
S 3 ° i 5 1af ® e, N E °  1E LAY E S 13p ® e, ° I
k= 1E ®© 000 0 o = 12F o ® o ] 2 1E ® © 0 0 0 o 2 12 ® :
o 0.9 = @ 1: 3 @ 0.9 = @ 11 =
1 1 1 1 . - n n n 1 15 =
1 2 3 4 5 0.2 0.4 0.6 0.8 1 1 2 3 4 5 0.2 0.4 0.6 0.8 1
CutonE_ . CutonE_ . CutonE_ . CutonE_ .

e Cut on ES9)T increases S/B ratio compared to cut on E 414

e In terms of bwd EMC presence, S/B ratio is about 40%-50% better with it
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e S/v/S + B ratio is about 10% better with bwd EMC
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Possible indirect p backgrounds

Decay BF BF ratio |
Signal BT — 7tu., 1t — ptor, pt — ata? (3.6 £0.1) x 107° 1.00
©
S | Bt — DGGN0py, pHEN0 o+ 4 X 2.1% 583
o
% Bt — DW= ntoy,, DY~ s pt 4 X 0.0 0.0
o | BT — non-charm + fv,, non-charm - p= + X 0.0 0.0
9
C
o
®)
& | BT — hadrons, hadrons — p~ + X 777 large?
BY — stuff, stuff — p~ 4+ X negligible for had. tag | small

Needed bkg MC samples:

e B~ — charm + ¢~ 4+ vy,charm — p~ 4+ X (CharmRhoLepNu [J ) — done
e B~ — hadrons, hadrons — p~ + X (HadRho O ) — to be done
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S /B ratio

corr
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e In terms of bwd EMC presence, S/B ratio is about 10% better with it

e Again, cut on increases S/B ratio compared to cut on E 44
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e 5/v/S + B ratio is about 2%-3% better with bwd EMC
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Will be done later

Needed bkg MC sample:
e B~ — charm + X;,charm — p~ + X5 (CharmRho O )
e B~ — non-charm + Xy, non-charm — p~ + X5 (NonCharmRho [0 )
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Possible 7w° backgrounds

Decay BF BF ratio
Signal Bt — 7t v, 7t — pTor, p" — o2 | (3.6 £0.1) x 107° 1.00
BT — 7%" v, (nothing is lost) 7.7 x 107° 2.16
Bt — D60ty DECN0 204 X a few % large
Bt - DWgtety, DWW~ - 20 4 X a few % large
BT - nltyy,n — 3n° + X O(1)
BT -9ty - '+ X ~2x107° O(1)
BT - wltyp,w — '+ X 1.3 x 1074 3.54
Bt — 7% 4+ X s 77 large?
BT — hadrons, hadrons — 7° 4+ Xiss 777 large?

T & @ Nelvana

Any ¥ from this table, being combined with a random track, may give a good p candidate which will

be counted as coming from 7 (provided that other tracks and photons are lost)

Needed bkg MC samples:
e B~ — 7’4 v (PiOLepNu O ) — done
e BT — X1 +4 +v,X; — 7+ X, (StuffPiOLepNu 0 ) — to be done
e B~ — 7 4 hadrons (PiOHad O ) - to be done
e B~ — hadrons, hadrons — 7° + X (HadPi0 O ) — to be done
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7% and p mass
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S /B ratio
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T & @ Nelvana

6500 T T T T T 4000F —= 6500 T T T T T
z 6000 E S 3500F E S 6000F E T 4500F E
@ 5500F . » - T s B 2 -o-SuperB 2 3 - E
S ook - ® E S 3000F - E > 5500E = No Bwd . . E S 4000 - []
2 4500F E 2 2500F E 2 5000 Y E 2 3500F E
8 4000F L E 3 2000F o E [N . E 38 3000f @ o
2 as00F -e-SuperB E 2 1so0E @ e SuperB E 2 - 2 sk -e- SuperB _
A 3000F = No Bwd E N 1000E- ¢ E N 4000F E Iy ©
o 2500F E @ s00E- @ -5 No Bwd E ®  3500F E o 2000F o -5 No Bwd E
2000F; @ 5 oE. @ 3000F:_® . . , N 1500F; @ =
1 2 3 4 5 0.2 0.4 0.6 0.8 1 1 2 3 4 5 0.2 0.4 0.6 0.8 1
CutonE_ . CutonE_, . CutonE_ . CutonE_, .
6000 ' ' 3 3 o3 : 3 . . 3
®  conk g 9 @ 8 @7 s '°°F -e-SuperB o ® 7 - g8 e E® 5 1200F e SuperB v v
2 000k L 2 800F = No Bwd o e 2 - 2 1000F 5 No Bwd - E
£ a0k L £ 600 oe © E & £ 0 oe* E
Y 0ok -~ SuperB E A 400 o g S e E A -~ SuperB A 600F- oS e E
E ’ E E O ° E E ° E
T -5 No Bwd E @ kO o ® E @ @ -5 No Bwd @ 40 e E
oE.® . . . E £ e ] ) ) ) ) 200 ® 3
2 3 4 5 0.2 0.4 0.6 0.8 1 1 2 3 4 5 0.2 0.4 0.6 0.8 1
CutonE_ CutonE_ CutonE_ CutonE_
o . - - . = - - -
sE @ —e— SuperB . ° R E —e— SuperB
2 E O —&— No Bwd 2 ° O ° E 2 2 —&— No Bwd
8 4E e g 4 e o [ Uoe E g 8
oE . ® —e— SuperB E L oOoooog .
. 2 = —8- No Bwd E 3 2 e
1= 3 E
0.2 0.4 0.6 0.8 1 0.2 0.4 0.6 0.8 1
CutonE_ CutonE_ CutonE_ CutonE_
E E L
g ME E 5 ief 3 2 g uF ;
g 13f —e— SuperB/No Bwd 3 R 4F —e— SuperB/No Bwd : E —e— SuperB/No Bwd B 1eE ° —e— SuperB/No Bwd
@ 1‘2§— o —i @ 1.3 ° E Q [} 14E =
ig 11f E ~w6 12F @ o0 0 o E f’a’ ° y)a L3 ° ;
° 1F ® o060 0 0 0 o o 11f ® o o ° ® e 0000 00 s E ©e°e,, ® o-
5 0.9;— —; k) 0; - E & E & odE E
0.8k " " n P OE, = . n n n P E =
1 2 3 4 5 0.2 0.4 0.6 0.8 1 1 2 3 4 5 0.2 0.4 0.6 0.8 1
CutonE_ . CutonE_ . CutonE_ . CutonE_ .

e Again, cut on ES%" increases S/B ratio compared to cut on Feytrq

e In terms of bwd EMC presence, S/B ratio is about 20% better with it
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e 5/v/S + B ratio is about 2%-3% better with bwd EMC
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Conclusion

e We developed cuts for separating signal and background 7"'s and p's are

e We generated 4 bkg MC samples (5 to go)

e In these 4 samples we saw that bwd EMC improves S/B ratio by 10%-50%
e S/+/S + B ratio improved by 2%-10%, depending on the decay generated
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