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This week

Further improvement of xsec precision and BG rejection

new techniques in removing 2f Z_leptonic BG while preventing signal loss

implemented isolation cut for muon and gamma

optimization of likelihood cut

began applying to 250 GeV

ILC sample used in analysis

e+te>Zh->pph 125 GeV 350 GeV

H X
H decay mode
independent

A[)Q( - (p(.7.\[ - (pu' +pﬂ ))2

Higgs recoil against di—lepton (i ) system

333 fb-1 P(e-,e+) =(-0.8,+0.3) Full ILD
(+0.8,-0.3) (ILD_01_v05 DBD ver.)

BG :
all 2f, 4f, 6f processes

major BG after event selection:
2fZ1 (u p), 4FWWsl , 4FZZsl (p uff, L uvv)




History of past weeks

(both eLpR and eRpL) (only eLpR)
Nsig Nbg S/B ratio  sig eff A o/oMC) 2621 4F WW._s! 4f 22 sl

2 weeks ago 1056 2189 0.48 46.1 (74%) 4.39+/-0.00% (RMS: 0.16%) 225(0.011% 241 (0.009% 950 (0.52%)

1 week ago 1062 2010 0.53 46.4 (74%) 4.27+/-0.00% (RMS: 0.15%) 95 (0.004%) 306 (0.010%) 967 (0.53%)
(best result)

current In(L)>—20 1056 46.2 (84%) 4.05+/-0.00% (RMS: 0.13%) 34 (0.002%) 116 (0.004%) 840 (0.46%)
(best result)
In(L)>—19.8 1041 . 45.5 (84%) 4.04+/-0.00% (RMS: 0.13%) 31 (0.001%) 111 (0.004%) 802 (0.44%)

 Significant reduction in each major BG (25% reduction )
* improvement in xsec precision
* Signal efficiency before M_recoil cut is about 10% higher

[ xsecerror |
Entries 10000

Ao/o=404+/- 0.00%
(RMS: 0.13%)

What contributed ??

nq of evants

— More sophisticated methods to
remove 2f Z BG without losing much
signal

— isolation cuts for muon and gamma

. . . 0.035 0.04 0.045 0.05 0.055 0.06 0.065 0.07
— usage of likelihood cut XSEC error




Muon Selection event selection

* reject neutrals
* P_total > 5 GeV

- recoil mass fittin hist_recoil_all
E_cluster / P_total < 0.5 g e 61531
» cos(track angle) <0.98 & |D0/6D0| <5 Sig + BG g&%ﬂ g
2 / ndf i
!Hl BG only |!'i ﬁeigrr]n 72%22?:/2??8
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Final Selection 10p— ™
10_0I I11|OI — I12|OI = I1?|>O‘ = I1‘10‘ — I15|0‘ — I160

e 84 GeV<M_ inv<98 GeV
10 GeV < pT_mumu < 140 GeV

recoil mass [GeV]

Signal: GPET

e BG: 3 order polynomial
definition

* M_inv :invariant mass of 2 muons
* pT_mumu : pT of reconstructed muons
* pTy_max: pTof most energetic photon
* 0O _Zpro=Z production angle

dptbal = |pT_mumu — pTy_max| > 10 GeV

|cos(B_Zpro)| <0.91
120 GeV < Mrecoil < 140 GeV




Final Selection definition

e 84GeV<M inv<98GeV * M_inv :invariant mass of 2 muons

— e pT_mumu : pT of reconstructed muons
* 10 GeV <pT_mumu < 140 GeV « pTy_max: pT of most energetic photon
e dptbal = |pT_mumu—-pTy_max| > 10 GeV * 6_Zpro =Zproduction angle

* |cos(0_Zpro)| <0.91
| ( _£P ) l _ * Econe_mu: cone energy (cos08>0.9) around muon
* 120 GeV < Mrecoil < 140 GeV * Econe_y: cone energy (cos8>0.9) around most

energeticy
*Pt_sum = |Pt_dl - Pt_¥| (in vectors)

Final Selection NEW
* Econe_mu< 110 GeV

73 GeV < M_inv <120 GeV | i4ened

10 GeV < pT_mumu < 140 GeV

Econe_y >10GeV (%)

* Pt_sum >40 GeV
dptbal = pT_mumu - pTy_max > 60 GeV (*)

|cos(0_Zpro)| <0.91
120 GeV < Mrecoil < 140 GeV




First of all---.. Thanks to Junping—san’s suggestions

Now I do dptbal > 10 GeV (instead of |dptbal|l > 10 GeV
=» some improvement

Old: |dptbal|l > 10 GeV 1056 0.48 4.39+/- 0.00 %

(rms: 0.16%)

New : dptbal > 10 GeV 1055 0.50 4.33+/- 0.00 %
(rms: 0.15%)

hist_ptbal_BG
Entries 5405
Mean 78.58
RMS 34.49




NEW Concern

possible slight bias on signal due to dptbal cut

(I just didn’ t realize it before since I was
observing events AFTER Mrecoil cut)

to escape bias on signal

I tried to cut events that can be identified as
2f Z leptonic BG

do

where (A, B) = conditions on
e (maxgammaPt ) and (dPtbal)
e (cos @ bal) and (Ebal)

Added new variables to tree for ¥ momentum
vectors

e cos 0O bal = angle between ¥ and di-muon

« Ebal = (¥ energy) — (di-muon energy)

Before dptabl and maxgammapt cut

after dptabl and maxgammapt cut

About 27 signal events lost

gluglu
tautau
cc

zz

02 04 06 0.8 1

m GeV)

any 2y’s (



|IIII|IIIl|l|ll|llll|llII|IIII|IIII|IIII|I

ITTI

higt Eha jackaeZl 21 Z lopooeke al pR

Entries 70743
Mean 310.7
RMS 56.14

Higgs
2fZ |
Af ZZ sl

o
o

Entries
Mean
RMS

2f Z leptonic

8994
174.9
19.17

sum energy of v
and di-muons close
to sqrt(s)=350 GeV

h_'—nlJ LI W —| I 1

300 350




Last week’ s strategy in order to cut more BG

Divide into three cut regions

1. cut all events in sharp peak (6 bal < 0.045 rad)

2. then cut events satisfy both 6 bal and Ebal conditions
3. Then leave events only in bottom left corner

hist_Angbal_BG Ly _ .
Enties 87945 X: cos O bal = angle between 7 and di-muon

Mean WRECEM - Y: Ebal = (7 energy) — (di-muon energy)
RMS 0.1557

hist_MBal1_jackieZH_higgs_ffh_Pe2e2h_elL_pR

Entries 8994
Meanx -136.4
Meany -0.669
RMS x 23.44
RMS 0.4392

hist_Angbal_sig
Entries 15131
Mean 0.7258

RMS 0.57

Only leave this part




I played around for a long time with the
event selection criteria and likelihood cut values

in aim of
* Highest signal to BG ratio

e Smallest xsec error

It seems that
Low BG improves xsec precision,
but NOT if signal efficiency is too low



The best result from last week ==xxx===ve-

S/B ratio sig eff A o/oMC)
46.1+/-0.5% 4.39+/-0.00%

This week

Minv, CosZ, Pt,
Likelihood L1 max ¥ Pt

In(L1)>-19.8 1057 . 46.2+/-0.5% 4.29+/-0.00%

In(L1)>-19 1026 : 44.8+/-0.5% 4.16+/-0.00%

Likelihood L2 Minv, CosZ, Pt
In(L2)>-16 1062 : 46.4+/-0.5% 4.27+/-0.00%
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st pthals jackaeZH 21 Z lopiceic ol pR

dptbal distr after Pt_sum cut " Entries 3287
Mean 60.58
RMS 37.81

0.03

0.025 2f Z_leptonic

0.015

0.01

0.005
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The strategies from last week helped me understand
2f Z_leptonic BG better

but the combinations were too complex

Besides, we still have the problem of
4f WW_semileptonic BG

This is where I began implementing isolation cuts for
muon (against 4f WW_sl)
and
gamma (against 2f Z_leptonic)



Sefore : 84 93 Ge ose 10% signa
O U C OSE 'l oNa
0.25— )
B Hi Entries 819611
- Mean 210.3
C e RMS 12
021 45 77 oe
| 4T WWosl Strategy:
0.15 [ - first make signal eff as high as possible
B 2 apply Likelihood cut at end to cut BG
0.1
B J Now signal eff before Mrecoil
B { L cut is 83.9%
005 (before : ~ 74 %)
I 1 1 1 l_ - ! L

80 80 100 120 140 160



Cone energy around muon (~ 26 deg)

hist EsumM_jackieZH_4f WW_semileptonic_elL_pR

o lh PQeln el pA

Entries 21802
Mean 6.4
RMS 15.98
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cosine of angle between two muons (before invariant mass cut)

aceasH_4l

Entries 141386
Mean 0.2765
RMS 0.6232

Higgs
2t Z |

Af 77 sl
4f WW _sl

after invariant mass cut

collinear muon events are removed
anyways



Cone energy around most energetic gamma
(~ 26 deg)

Higgs
2f Z_|_

The gamma from 2f_Z_leptonic
should be isolated

- Econe_v is small

Cut below 10 GeV

while in coincidence with condition on
Ebal = E Y +E_dI




Likelihood function:
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nisl_L_jackoeZH_2f Z leptonic_el _

L = P(M.inv) * P(Pt) * P(CosZ) * P(Pt_sum)
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History of past weeks

(both eLpR and eRpL) (only eLpR)
Nsig Nbg S/B ratio  sig eff A o/oMC) 2621 4F WW._s! 4f 22 sl

2 weeks ago 1056 2189 0.48 46.1 (74%) 4.39+/-0.00% (RMS: 0.16%) 225 (0.011%) 241 (0.009%) 950 (0.52%)

1 week ago 1062 2010 0.53 46.4 (74%) 4.27+/-0.00% (RMS: 0.15%) 95 (0.004%) 306 (0.010%) 967 (0.53%)
(best result)

current In(L)>—20 1056 46.2 (84%) 4.05+/-0.00% (RMS: 0.13%) 34 (0.002%) 116 (0.004%) 840 (0.46%)
(best result)
In(L)>—19.8 1041 . 45.5 (84%) 4.04+/-0.00% (RMS: 0.13%) 31 (0.001%) 111 (0.004%) 802 (0.44%)

 Significant reduction in each major BG (25% reduction )
* improvement in xsec precision
* Signal efficiency before M_recoil cut is about 10% higher

Ao/o=4.04+/- 0.00 %

What contributed ?? (RMS: 0.13%)

nq of evants

— More sophisticated methods to
remove 2f Z BG without losing much
signal

— isolation cuts for muon and gamma

. . (90 0.04 0.045 0.05 0.055 0.06 0.065 0.07
— usage of likelihood cut XSEC error




2 weeks ago:

hist_recoil_all

Fit range:

no. of events
T[]
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Entries
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x? / ndf
height
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N
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61531
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16.66

362.9 /338
72.82+2.19
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no. of events

100-160 GeV

hist_recoil_all_MC

hist_recoil_all MC
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Entries 8456
Mean 126
RMS 16.55
x? / ndf 321.6/338
height 70.18 £ 3.13
mean 125.3+ 0.1

o
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hist_recoil_all
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recoil mass [GeV]

160
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Entries
Mean
RMS
x2 / ndf
height
mean

6799

126.7

16.21
387.1/338
7417 +2.85
125.4 £ 0.1

recoil mass [GeV]




Conclusion

(1)Significant reduction in BG
(2) improved xsec precision : now 4.0 %

These are mainly due to

* new strategies in pt_bal cut

* isolation cuts for muon and gamma
e gain in signal

Next steps :

However, for now ---.. I will apply similar method to

other polarization scenarios and ECM= 250 GeV
and COMpare

In time for ALCW15 (physics session)



Preview on re—visit of E CM = 250 GeV



Entries 50604
Mean 124.9
RMS 14.77

Major residual BG for 250 GeV

s 4f ZZWWMix |
e 4771
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BACKUP




hist_recoil_all_ MC

hist recoil all MC
Entries 9988
Mean 124.6
RMS 14 .48
x? / ndf 339.6 / 338
height 87.97 £ 2.99
mean 1252+ 0.0

no. of events
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Entries 2809
Mean -17.75

Entries 10000
Mean 0.035

RMS  0.0009004 RMS 1.988
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recoil mass fitting method

1st step:
* Fit only signal with GPET float all 5 pars X2/ ndf 356.2 /338
height 73.64 £ 2.39

* Fit only BG: 3" order polynomial ' mean 1255 + 0.1
2" step :
fit Sig + BG : only float height and mean

fix others from step 1

hist_recoil_all
Entries 71356
Mean 126.3
RMS 16.77

no. of events

Wit

|| it [;, il I
| ’H i " "= i’ .~'.

150 160
recoil mass [GeV]

€ SIGNAL: GPET: 5 parameters :

- 2 x_xmean <k 7
o Gaus (left—side) ,

o
o

2
_—) }+(1—b)exp{—k(m)}exp(k2 /2)} (M > k) Gaus + expo (right side)
o o

Toy MC Study Toy MC ‘IOOOO SeedS :i:;;recoil_all_MC 525:::; recoil_all N1|1§);262'21

§ QOE RMS 16.68
@ 2 1 ndf 373.7/338

goal: test quality of fitting method , height  77.48+3.49

mean 125.6 + 0.1

in terms of M, xsec etc
method:
generate MC events according to fittied “real” data
(Poisson)
fit MC hist with same GPET function = get Nsig, xsec i E T R T T R

recoil mass [GeV]




X: Ebal

Y: cos( 6 bal)

hist_MBal1_jackieZH_higgs_ffh_Pe2e2h_elL_pR

hist MBal1_jackieZH 2f Z leptonic_eL pR

"I tried to cut in a way as to only Entries 8994 Meanx -38.32
- . , , Meanx -136.4 Meany -0.8709
15Heave this part with most of signal Meany  -0.669 RMSx 4634
. . RMS x 23.44 RMSy  0.4158
[Finside - RMSy  0.4392
0.5
O
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hist_angbal_BG hist_ebal_BG
B Entries 5299 Entries 5299
0.1— Mean -0.5363 Ebal Mean -139.2
C RMS  0.6605 RMS  28.68
008~ cos( 0 bal)
0.06_—
0.04_—
0.02_—
B . Iy
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Distr of @ bal before dptbal
related cuts

Enlarged in region

0.5 rad

hist Angbal_BG

Entries
Mean
RMS

87945
0.196
0.1557

of 0 —

hist_Angbal_sig

Entries
Mean
RMS

15131
0.7258
0.57
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After all cuts

e cos O bal = angle between ¥ and di-muon

» Ebal = (7 energy) — (di-muon energy)
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X: Ebal

Y: PI- 6bal

hist._ EAng2_jackieZH_higgs_ffh_Pe2e2h_elL_pR

hist_EAng1_jackieZH_higgs_ffh_Pe2e2h_eL_pR . gt i g P P A
BTy - Entri 8853
i Entries 8994 = After maxgammapt cut Meanx 1374
- B.efo.re maxgammapt cut Meanx  -136.4 3 : _ Meany  0.7261
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p izt EArg? jackioZ 21 Z lopcekc oL pR 4 Entries 9141
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X: Ebal
Y: cos( O bal)

cos O bal = angle between 7 and di-muon

Ebal = (¥ energy) — (di-muon energy)

hist_MBal2_jackieZH_higgs_ffh_Pe2e2h_elL_pR

hist_MBal1_jackieZH_higgs_ffh_Pe2e2h_elL_pR -
S - Entries 8853
C Entries 8994 = -
3 Meanx  -136.4 - After maxgammapt cut Meany 06797
— Before maxgammapt cut mrp-R Sy = RMSx  21.24
= RMSy 0.4392 — RMSy  0.4341
05 05F-
o o
- . 05E-
0‘5: Slg = .
= A Sig
1-53— 1.53—
E| L1 1 I Ll 11 I Ll 11 I Ll 11 I Ll 11 I L1l 11 | Ll | L1 - :I 11 1 I 11 1 1 I 11 1 1 I 11 1 1 [ 11 1 1 I 11 1 1 I 11 1 1 l 11 1 1
'%OO -150 -100 -50 0 50 100 150 200 %00 -150 -100 -50 0 50 100 150 200
hist MBal1_jackieZH 2f Z leptonic_elL pR
) S p————— hist MBal2_jackieZH_2f Z leptonic_elL pR
C Entries 70743 rist MB32 jachnZH 2t 2 kpoake ol oR
o Before maxgammapt cut Veanx  38.32 i Eniies 9141
50— eany -0. = M -102.5
- RMSx  46.34 — After maxgammapt cut M:::; -0.8166
Nl RMS y 0.4158 - RMS x 56.17

RMSy  0.4998
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slight improvement w.r.t. just using ptbal info.

dptbal > 10 GeV . 48.0+/-0.5%

dptbal > 15 GeV : 48.0+/-0.5%

(cos(Bbal)<0.6) : 47.0+/-0.5%
&&(Ebal<-70)

(cos(Bbal)<0.8) : 47.3+/-0.5%
&&(Ebal<-70)

« cos B bal = angle between ¥ and di-muon
« Ebal = (¥ energy) — (di-muon energy)
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hist._ Pgammaz_jackieZH_2f Z leptonic_elL pR
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hist_Pgammax_jackieZH_2f Z leptonic_elL_pR

Mean
RMS

Entries 141386

0.2313
17.81
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Chose the conditions that give relatively high signal efficiency and low BG
* then played with likelihood cut
* and observed cross section measurement precision

(both eLpR and eRpL) (only eLpR)
Nsig Nbg S/B ratio  sig eff A o/oMC) 221

last week 1056 2189 0.48 46.1+/-0.5% 4.39+/-0.00% (RMS: 0.16%) 225 (0.011%) 241 (0.009%)

this week
Likelihood L1 using In(L1)>-19.8 0.52 46.2+/-05% 4.29 ).00% (RMS: 0.15%)
Minv, CosZ, Pt, max 7 Pt
In(L1)>-19 0.59 448+/-0.5% 4.16+/-0.00% (RMS: 0.15%) 25 ) 70 (0.010%)

Likelihood L2 using In(L2)>-15.8 0.54 46.1+/-0.5% 4.28 0.00% (RMS: 0.15%) ) 5 (0.010%)
Minv, CosZ, Pt
In(L2)>—-16 0.53 46.4+/-05% 4.27 ).00% (RMS: 0.15%) 5 ) 306 (0.010%)

Observations
e Likelihhod cut using max ¥ Pt (L1) is effective for 2f Z leptonic
e [t is hard to cut 4f ZZ semileptonic BG without removing too much signal

Residual 4f WW_semileptonic BG depends on likelihood cut value
. - can resolve by adding muon isolation cut (?)



hist P_jackieZH_2f Z leptonic_elL pR

400 isl_P |;=c.xczu 2f_Z_leptonic_el_ohR)
C Entries 68655
C Mean x 5.474
350 — Mean y Q Rn4
C RMS .
2505— X; dptbal =ptdl—pt 7
200 Y: Pt.sum = |Pt.dl - Pt_7| (in vectors)
1505—
1005—
sof—
T R T R T T

hist P_jackieZH higgs ffh Pe2e2h el pR

400 hist P gc~::~.-'><| higgs *h Pa2oe2n ol pR
C Entries 10184
- Mean x 89.56
350— Mean y 94.1
- RMS x 30.48
300 RMS y 28.15
250 —
200(—
150 —
100
50—
: 1 1 1 1 I 1 11 1 I 1 1 1 1 I 1 1 1 (I 1 1 1 | 1 1 1 1 | 1 11 1 | 1 1 1 1
-800 -150 -100 -50 0 50 100 150 200




hist_angbal1_BG

hist_angbal2_BG

-1.5 -1 -0.5 0 0.5 1 1.5 2

_ hist_angbal1_BG _ hist_angbal2_BG
oo Entries 193622 0.25— Entries 87945
C Mean -0.7338 r Mean -0.5287
0.5— N
- RMS 05612 ... After maxgammapt cut RMS  0.682
- Before maxgammapt cut -
04— -
- 0.15]—
0.3 — -
n 0.1
02f -
0.1~ 0.05]—
0 :I 11 | T ’L\%:\v—\—LJ a1 T P | | Ll e I | | [ I : L:j
.2 2 I - I 11 1 1 e l j S N — ] PR e ey 11 1 1 I | I T -

O

0 0.5 1 1.5

hist_angbal_BG

hist_angbal_BG

B Entries 5299
0-1_— Mean -0.5363
L RMS 0.6605
s After|all cuts
Distr of cos( 8 bal ) :
0.06—
0.04_—
0.02——
0 L 1 1 1 1 l 1 11 1 L.h'ﬂu okl m‘ )ﬂﬂb’li&;{fi’l 1 11 1 I 1 1 1 1

0 0.5 1 1.5 2




Distribution of maxgammaPt
* after Minv and Pt cut
* without ptbal cut,

In order to avoid bias on signal

Only events with maxgammaPt >
110 GeV should be cut ?

that is too little

beyond maxgammaPt > 110 GeV
2f Z_| stands out

ol

Ll
100




Mean x
Mean y

RMS x
RMS y

0.002901
248
0.4927

Entries
Mean x
Mean y

RMS x
RMS y

5969
94.22
-0.002901
25.85
0.4927




Parameters with no apparent correlation:

hist_MinvPtbal_jackieZH_higgs_ffh_Pe2e2h_eR _pL

good for likelihood cut (?)

hist_MinvCosZ_jackieZH_higgs_ffh_PeZeZh_eL |

=
=

TTT[TTT[TTT[TTT[TTT[TTT[TTT[T
RN R RN RN RN RN

<
<
(V)]
2y
‘-l-
>3
o

PR IR IR

Enmos
Mean x 90.86
‘| Mean y 9422

5969

84 86 88

hist_ MinvAcop_jackieZH_higgs_ffh_Pe2e2h_eL pR

o

Minv vs Acop

“| RMS x 2.363
RMS y 25.85
Loy L

96 a8 100
Enmos 8394
Mean x 90.9
Mean y 1.246
RMS x 2224
0.6606

RMS y

hist. MrecCosZ_jackieZH_higgs_ffh_Pe2e2h_eR

08

0e

8394
90.74
0.001461

1.741
0.4907

04

.III{HI TTT

pL

Entries
Mean x
Mean y
RMS x

RMS y

Tt IBI" S Ihllst ll\.ﬂlrletl:/l\clolpl_][alcklleithlggs ffh_Pe2e2h_eR

4

»siMrec vs Acop

IS

253—

2~

15

1=

055—

D T

_pL

II|IIIII.II|II[lIII|III|III|III|IIIJIII

Entries 5869
...[ Mean x 128.1
| Meany -0.002304
RMS x 3421
RMS y 0.486

et




MEEAEDEEDTM | EAHZECMEE—LIFEEBOLLE NEW

Pol € Ao/o xsec [fb] Nsig significance
(-0.8,+0.3) 47.7+/-05% 4.9+/-02%  6.71+/-0.34  1092+/-55 17.7
(+0.8,-0.3) 47.8+/-05% 5.0+/-02%  453+/-026  720+/-41 17.8
(-0.8,+0.3) 66.4+/-0.5% 3.6+/-0.1% 10.52+/-0.38  1747+/-64 21.7
(+0.8,-0.3) 64.4+/-05% 3.3+/-0.1%  8.68+/-0.30 1398+/-48 22.7

) COXRD fitting@iFEX115-150 GeV~ (AWLC14 @ Fermilabdkl)
IRFE350 GeV DA EHEHZEILITT. Aoc/oh47+/-02% ~H/ELT-

s#1:  ECM =350 GeV €-> ECM = 250 GeV :
ECM= 250 GeVDAEMNA /0 &MhEE HMNBEL U DIEENE BIE DS EBEIFIELPTIEE R

. E&%’)ﬁ*ﬂidﬁaﬁ‘c Ao/o LX%&%#?&&%’)
e (+08,-03): #EADELH. S/B AT oEELY - WW BGASEEE [ZHN 4

ER) EiTstudyEDBAELY:
. assumed L (350, 250 GeV) =(333, 250 fb-1) vs RDR: (300 fb-1, 188 fb-1)
«  C(study : ALL 2f, 4f, 6f BGs (whizard generator) vs only WW, ZZ (pythia generator ?)



results for sqrt(s) =250 GeV , L =250 fb—1
evaluated using Toy MC generated from fitted function shapes

Ao/o

Xs€ecC

significance

(-0.8,+0.3)

66.4+/-0.5%

3.6+/-0.1%

10.52+/-0.38

1747+/-64

0.37

(+0.8,-0.3)

hist_recoil_all |

-
[=2]
o

64.4+/-0.5%

(-0.8,+0.3)

3.3+/-0.1%

hist _recoil all

8.68+/-0.30

1398+/-48

hist_recoil_all |

Entries

no. of events
-
H
o

- Sig + BG
— BG only

- -
(] o N
o o

III|III|I[III

[=2]
o

i :"ﬁﬂiiiiiiii;ﬂm;!ﬂqgumim.,,.::;_.. * |

f Il l 1l
Lt
gt Ll T

Mean
RMS
x2 I ndf
height
mean

221.5/198
97.79+ 2.20
125.3+ 0.0

35795
131.1
9.465

-
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no. of events
-
NS
o

-
N
o

T

-
o
o

III|III|III|III|III|III|III

PRI BRI
130

P
135

P TR
140

P R
145

150

recoil mass [GeV]

0.81

hist _recoil all

|

B ¥
L l —

Entries 35795
Mean 130.6
RMS 8.971
x2 | ndf 291.1/198
height 69.76 + 1.32
mean 125.3+ 0.0
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