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Why an e’e” Higgs factory
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Figure 2: Comparison of the capabilities of LHC and ILC for model-independent measure- IV'IH [GeV]
ments of Higgs boson couplings. The plot show:*s [ﬁ'mu left to right in each set of error
L L b e o LEC 10 0 0 T 20 Gl Bp: 58%; WW, 21%; g, 9%; TT, 6%; cc, 3%;
program with lﬂaﬂ b=t for an upg;‘ad?*d ILC at 1 TeV (*ILCTeV"). The marked lhorj.zonta,l ZZ + OtherS, 3%
band represents a 5% deviation from the Standard Model prediction for the coupling.
Precisely verify the standard model — searching for possible new physics Shnr 1, 5 | TeV |
Higgs couplings must be measured to at least 10% (d ~ 3-5%) g A,

LHC: high productivity, no tagging signal, huge backgrounds & systematics.

Ultimate precision in Higgs coupling limited to ~ 10 - 20%

e'e” machine: low background — no trigger mode, precisely known/adjustable initial state, allowance
of model independent measurement...

a precise Higgs factory must be a lepton machine (ILC, LEP3, TLEP..., CEPC) 2



Linear or Circular

R
Linear: ILC, CLIC Circular: CEPC, TLEP
Pro Center of mass energy can be Cost-efficient, mature technology
upgraded to 1-3 TeV Multiple interaction point
Longitudinal polarized beam High luminosity & beam quality
Power pulsed detector
Con Expensive ( ~ 8 — 10 B euros) Center of mass energy limited in e'e
Single interaction point, might need phase (and can be upgraded to ~ 100
push-pull TeV in pp phase)
No beam polarization at high energy
No power pulse

13/09/2013 Muon & photon colliders are also possible Higgs factories, but... 3




Higgs productivity at e’e” machine
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Centre-of-mass energy (GeV)

o(HZ, 240 GeV) ~ 200fb with non-polarized beam
L ~10* cm™s’ ~ 100fb'/y : Nominal luminosity 500fb™" ~ 10° Higgs/IP
Benchmark: 100 k Higgs, but can be (largely) increased

Beam polarization can enhance the Higgs productivity by ~ 50% at ILC, and reduce the SM
Background at the same time. However, it's not crucial for Higgs measurement 4



CEPC: 8 + 2 measurements for SM higgs

- Mass, spin, total cross section

- Branching ratios (b, c, tau, g, W)

et § “e

- Branching ratios (gamma, mu)

- Calculate: width — coupling

7
(a) (b)

- Other measurements, SM & exotics...

Mode bb ¢ gg WW* futpu= § 77— | 22| ~+~ Ly

BR (%) |57.8 2.7 86 216 0.02 6.4 2.7 1 0.23 10.16

g(Hbb), g(Hcce), g(Htt), g(HWW)/T ,, g(Hpp),  g(HTT), g(HZZ)IT , g(HWW)/g(Htt)
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Signal events and reference detector(s)

, A Reference detectors: ILD, CMS,...
Higgs

qq Strategy: make all the possible
gg’ measurements in each different
channel and combine the result!

More detalils: working group

meeting
TT, hU
WW, ZZ,
Zy, Yy ILD, Power pulsed detector with
. Ultra-high granularity
I W qq Z boson Vertex: Impact parameter ~ 5 ym
decay Tracker: 8(1/P) ~ 2*10%/GeV

Final state Calo (+ Tracker): 3(E JE ~ 3 — 4%

13/09/2013 6



Detector optimization: objective

Full & Fast simulation:

from generator to physics performance,
parametrized the performance to
detector design/cost...

Detector performance

Profound understanding, reliable reference,
Communication, PR, decision making...

Experimental life-circle plan/cost

13/09/2013 7



Observables and expected accuracy

Accelerator 2 LHC HL-LHC ILC Full ILC CLIC LEP3, 4 IP TLEP, 4 IP
300 fb™" fexpt | 3000 fb' /expt 250 GeV 250+350+ - 1 240 GeV 240 GeV
< T [ -1 7 350 GeV (500 fb ) -1 (% -lr o (*
Physical Quantity 250 b 1000 Ge\ 1.4 TeV (1.5 ab™) 2ab™ (%) 10ab™ 5 yrs ()
5 yrs 5yrs each . 1 5 yrs 350 GeV
5 yrs each 1.4ab" 5 s (%)
. 10° ZH 7.5x10'ZH ; 2x 10°ZH
7 8 4 ] 5
Na LT L0 X120 | 4 10° By 17x10° 0w | DA 55 10t B
my (MeV) 100 50 39 35 100 26 7
Aly/ Ty -- -- 10% 3% ongoing 4% 1.3%

_ Indirect Indirect oy o 4 o cos
Al / Ty (30%?) (10% ?) 1.5% 1.0% ongoing 0.35% 0.15%
Agw ! Shy 6.5 - 5.1% 54 -1.5% -- 5% ongoing 3.4% 1.4%
AGhee | SHee 11- 5.7% 7.5 - 2.7% 5% 2.5% < 3% 2.2% 0.7%
AGHww ! BHuw 5.7-2.7% 4.5 - 1.0% 4.3% 1% ~1% 1.5% 0.25%
Agnzz ! Suzz 57-2.7% 4.5 -1.0% 1.3% 1.5% ~1% 0.65% 0.2%

_ < 30% o ~22%

Agrst / g N (2 expts) N ~30% (~11% at 3 TeV) B -
Agruy / Srpu < 30% < 10% -- -- 10% 14% 7%
Aghe / SHer 8.5-5.1% 54 -2.0% 5% 2.5% <3% 1.5% 0.4%
Aghee / SHee -- -- 3.7% 2% 2% 2.0% 0.65%
Agnbb | rbb 15-6.9% 11 —2.7% 1.4% 1% 1% 0.7% 0.22%
Agniei ! Suu 14 - 8.7% 8.0 - 3.9% -- 5% 3% -- 30%

ArXiV: 1302.3318

13/09/2013

Obijective: similar tables at different scenarios, with
Fast — Full Simulation
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- 50 CPU, 5+ 5 TB, Higgsq BA1 , AHiHdE 7 k% ...

J¥ 11

- #id, Ph.D

- %, Postdoc

- Postdoc #i %% : http://lwww.ihep.cas.cn/zszp/zsxx/201307/t20130704 _3892718.html
7] ILC A EPrEAE: EE, HAGE

I3 AT A 25 Tt e -

- BIMER LA LD SEA B TA AR B (AT HD

- PRAET: ILDFEA, BGAE - PRI BT B 58 ~50%

- ARl #4779 (~500G data generated + access to ILD samples ) .
- HE- W WELSER T RHTIU TAE
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Cost estimation: extrapolate from ILD

Sub Detector Cost Scale With TPC Radius Total Cost as a function of TPC Radius
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Tracker performance tested onu” sample with flat cos(6)
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800

Recoil mass to Z—pp at different TPC Radius

Fast Simulation, TPC Radius = 1808 mm

Higgs Recoil Mass spectrum, MC Truth
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Fast Simulation, TPC Radius = 1465 mm
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Fast Simulation, TPC Radius = 1665 mm
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Number of events scaled by a factor of ~ 5 13




Measurement of o(HZ)*Br(H—2j)

M A event type pairing type

2

Higgs

qq,
g9

SN

1T,

MM oy
WW,
ZZ,
2y, YY >

>
Il A% qaq Z boson W, Z, H M

* Represent reconstructed jets by MC Truth quark * percentage energy smearing
e Main backgrounds ZZ, WW events into 4 jets
- Define Chi2 = (M, - MB.)o )’ + (M, ,—MB,)/c ), likl runs over all 3 combinations

 The minimal chi2 indicates both event type and jet pairing 14



Performance at different Jet E resolution

10.5GeV

Nev

Tagged ZH Signal with S(EJ)/EJ = 4% 3(E )/E, = 4%, request both b-jets from tagged Higgs 8(E )/E = 4%, request both c-jets from tagged Higgs 8(E)/E, = 4%, request both uds-jets from tagged Higgs
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o(H—2j, j = b, ¢, g) measurement: Depends on Flavor Tagging, Jet tagging, clustering &

13/09/2013 Jet energy resolution... s



Status of on going analysis

Detector Experiment
performance Life circle/plan

O(HZ)/Mass e —

o(HZ)*Br(H—2j) 5/8 observables touched.
J=b, ¢, qg. e Remaining: Br(H->WW, tautau), spin
Z—2j
. Priority:
G(HZZ)_B)EEHZ_I’ 2X)~ Development & optimization on PFA

and other reconstruction, recognition
Algorithms on full simulation basis

}:ull Sin:ulat!on =) (preferably, after we summarize
reconstruction the knowledge from fast simulation...)

13/09/2013 Need manpower & time!
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Full i_sim'ulatiOn

%

o
Started: 50 busy CPUs

[manqi@Ixslc508 ~]$ 4stat -u yangy

pbssrv. |hep ac. cn
Req'd" Reg'd~Elap

Target geometry . Job'ID Username Queue Jabname SessiD'NDS TSK Memory Time S Time

el K 5"‘7\1\113 pbssivi  yarigy hi6gsq su}:, _jobfigksh . 23831 - — — — R20:25
i B = 967114, pb,ssrw yangy - hlggsq sub._jobF#sh 10669, ~-- -- -- -- R20:24

£ ... 9671118:pbssrv.i.“iyangy higgsq ob21.sh  "1319. - - - -~ R20:25

Default One i beq;gﬁbssw’ yangy higgsg+sub jok23.sh*, 10897 ~ - ~ - R20:25
'_,f' ) 967 pb,sfs’nfw, yangy }uggsq sub:_Job26 sh 20671 - - - - R20:25

; l' -ggﬁ% p{)serl ,"ya et h|ggsq job29.sh 11111 -- - .-~ -- R20:25

I 7.phSsrv.i Ly yangy _higgsq sub_job30.sh  *878 - -- -- -- R20:25

1 2 benchmark m_Q_delS‘_ be d) v o7 /96 msp i/ .yandy ' higgeh sub_job32.sh 1 20941 — — - - R20:21
/ S I 71132 phssr¥i _yangy.:.-higgsq :sgb_job35.sh* 11366 -- - - - R20:21

......... < / T 33.pbs " yapgy higgsq, $ub._job36.sh ﬁﬂ-‘g - = == == R20:22

. /"‘ T .r-f" 9671134, ppesrvii dngy  higgsg sub_job37.sh. » 7289 -- - - -~ 'R20:22

TaCtICS 9671135,pbssrv.i#yangy higgsq sub.job38.sh 21268 -- -- -- - R20:22
9671136.pb! 0 yang 19gsq sub_Job39 sh, 2067 -- -- - -- R20:21

9671139.pbs! Wi yangy higgsq's.ub_;ob42 Sh '1407 - -- - - R20:22

9671144:pbssrv.i  yangy higgsq .sﬂb_]ob44 sh» 21462 -- -- -- -- R20:22

96 43.pbssrv.i  yangy higgsq $ub_job46.sh 25041 -- -- - -- R20:22

- 9681583.pbssrvi-, yangy ,higgsq sub_job1ish ° 31591 - — - - R09:48

82037.pbssrv.i yangy higgsq sub_job10:sh  24084:-- -- -- -- R09:31

e 9682295.pbssrv.i “ yangy * higgsq,‘sub_job11.sh 26740 -- -- - -- R09:28

" 229 pssrvi angy. .-higgsq, sub_job12.sh 21491 -- -- - -- R09:28

8 1'4-' bssrvi yangy -higgsq =sub-jeb13.sh 12874 -- -- - -- R09:28

96823 -pbs angy, _higgsq. sub_job14.sh 23660 --* -- -- -- R09:28

9682302. pbss yarigy=~higgsq. sub_job15.sh, 28101 --. - - ,-- R09:28

9682304.pbssrv.i yangy "Higgsq sub job18:sh'+-18948. -- -- -- -- R09:27

9682308.pbssrv.i  yangy. higqsq sub_job20.sh 22549 -. -- -- - R09:27

s B 9682314 pbssrv.i  yangy.: hig sub_job22.sh  24973r -- -- -- -- R09:26

S l 't 9682317:pbssrv.i  yangy. ‘i ; sub,job24.sh 14816 -- -- -- -- R09:26
ImU a IOITCOfn M\%Bi\azg-pbssrvl ‘égsq sub_job25.sh 9852 - -- -- -- R09:26
9682323.pbssrv.i ﬁ higgsq sub_job27.sh 23447 - - - - R09:26

! 9682325'pbssry.i . _ydngy ~ higgsq sub_job28.sh 25637 -- -- -- -- R09:26

R ) 9682327. pbsle- yangy higgsq sub_job2.sh 469 -- -- -- -- R09:26
eCOnStr_UCtlorf aig_ dev%opment 9682335.pbssrv.i- yangy ~-higgsq sub_job31.sh 30408 -- -- - -- R09:25
9682425.pbssrv.i - yangy higgsq sub_job33.sh 1468 -- -- -- -- R09:23

Valldatlon & Optlmizatlon h ardcore i 9682477.pbssrv.i  yangy higgsq sub_job34.sh 26597 - - - - R 09:24
e . 9682571.pbssrv.i  yangy higgsq sub_job3.sh 11161 - -- - -- R09:23

- 9682572.pbssrv.i  yangy “higgsq sub_job40.sh 25202 -- -- -- -- R09:22

PFA - 9682573.pbssrv.i  yangy higgsq sub_job41.sh 2102 -- -- - -- R09:22

. 9682575.pbssrv.i  yangy higgsq sub_job43.sh 16453 -- -- -- -- R09:22

optlm’zatlon e 9682576.pbssrv.i  yangy higgsq sub_job45.sh 12470 -- -- - -- R09:21

. . - 9682595.pbssrv.i  yangy higgsq sub_job47.sh 933 - -- - -- R09:19

H ST . 9682778.pbssrv.i  yangy higgsq sub_job5.sh 32347 - -- - -- R09:14

Lepton 'd & Tau ’d 9682779.pbssrv.i  yangy higgsq sub_job6.sh 607 -- -- -- -- R09:14

. 9682780.pbssrv.i  yangy higgsq sub_job7.sh 4843 -- -- - -- R09:14

. ) - 9682781.pbssrv.i  yangy higgsq sub_job8.sh 30955 -- -- - -- R09:14

Jet tagglng & clusterlng_;_ 9682782.pbssrv.i  yangy higgsq sub_job9.sh 22228 - -~ - - R09:14

v 9682792.pbssrv.i  yangy higgsq sub_job4.sh 10038 -- -- -- -- R09:11

DRUID, RunNum = 0, EventNum = 9001



Reconstruction with Arbor

DRUID, RunNum = 0, EventNum = 5401
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Principle: reconstruct every
energetic final state particle
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Model - independent tagging of ZH

Higgs 4
Model independent
Mass, a(HZ),
Branching ratio
Measurement...
qq, 99 " t_Signature: , Algorithm:
i-jet inv mass ~ mZ,
' ~ If 2f. calculate
recolf mass = mH M_inv & M_recoil
Background: A
All 2] + X final states > :
Pairing as before,
After pairing,
T, MM Define the pair
Closerto mz as Z
pair..
WW, ZZ,
2y, YY

-
I W qaq Z boson decay
Final state

13/09/2013
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Higgs recoil mass spectrum: mH and o(ZH)
measurement

ZH—pup(Z2)11(H) ZH—qq(Z)bb(H)

2 2
m;, =S + F”d:’feprom o 2(E1 + EE )‘\/;

ISR AR,

WO Re s M Z B)PUsh s Higgs Ry DUzhaE, bt AR FUE .

X Higgs A2 RASE BEAMUTATE K BTG &,

A LC Bl gs ks R 12l R4, #id Z HAR 118 (Z—uu) W& Higgs )i &

AR T Z—qq RS FEIFHIBGEEES P, KB TFREZE
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Fast simulation of recoil mass spectrum

5

Input: Full simulated particle

gun events with various
Energy, type and polar angle

NGV

‘ Tracker performance tested onu” sample with flat cos(6) ‘
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Measurements at different final states:
ZH, Z—-2] (| = ee, yy), H—X

Higgs A Model independent tagging of ZH
events from recoil mass spectrum to
di-lepton system. Statistic ~ 6.7k evts

aq Objective Observables:
99 Recoil mass spectrum:
Higgs mass, o(HZ)
Tagged ZH events + Higgs final
states classification:

T, Uy Br(H—-X)*a(HZ)

WW, ZZ, Critical performance/algorithms:

Zv, VY Tracking & final states

Classification (Tagging of
> Tau, WW*/ZZ*, jet flavor):
| A% qaq Z boson
decay

Final state
13/09/2013 28



/H, Z—29, H-X

Higgs A Model independent tagging of ZH
events from recoil mass spectrum to
di-jet system. Statistic ~ 70k evts
aq Objective Observables:
99 Recoil mass spectrum:
Higgs mass, o(HZ)
Tagged ZH events + Higgs final
states classification:
7, Ul Br(H—X)*o(HZ)
WW, ZZ, Critical performance/algorithms:
Zv, VY PFA (jet energy resolution),
Jet clustering &
> final states classification:
| A% qaq Z boson
decay

Final state
13/09/2013 29



/H, /—-2v, H->X

Higgs A Tag the ZH events from di-jet
Invariant mass. Statistic ~ 20k evts
Objective Observables:
qq, Higgs mass, o(HZ)*Br(H—X)

a9
Critical performances/algorithms:

Jet clustering,
PFA (Jet energy resolution,
T, U Miss_ing energy reco_n_stru_ction)
Final states classification

WW, ZZ,
Zy, YY

>
| A% qaq Z boson
decay

Final state
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/H, Z—2q, H—20

Higgs 4 Tag the ZH events from invariant
Mass of all 2-jets combinations.
Statistics ~ 50k evts
aq Objective Observables:
99 Higgs mass, o(HZ)*Br(H—2j),
o(HZ2)*Br(H—2b, 2c, 29),
Critical performances:
Jet clustering,
T, Uy Jet energy resolution (PFA),
Flavor tagging
WW, ZZ,
ZY, YY
>
| A% qaq Z boson
decay

Final state
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Reference detector: ILD

R K 12.506.62 K, 4% 7.24 X ‘.|
A4 VTX, SIT, FTD, TPC, SET/ETD(optional), h
Ecal, Hcal, Coil, Muon

e

—————

13/09/2013
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b Vs udsc; ¢ Vs b; ¢ Vs udsb

0.4F a)Z-q

LI IREL RN L EEs T

- — s =91GeV 3
0.2 - \s = 250 GeV =
ol v v ]
0O 02 04 06 08 1
Efficiency

ILD Performance

31:"'|"'r*“=-1—r T
5

a o08f ~]
0.6F R
\
[ 4]
0.4F b) 777 - quaqd H
- —\5 = 500 GeV ‘5
02 - \s=1TeV -
0'...|...|...|...|...'
0O 02 04 06 08 1
Efficiency

J
o

90

(E) / Mean_ (E) [%)]

RMS,,

] ] v ] bl v v ]

[ e 45 GeV Jets i
- o 100 GeV Jets =
L Z-uds " 180 GeV Jets =
o 250 GeV Jets i
b )
:_ _._—’—"'to-‘:
f . . o . ._ — gﬂ_:

P | P | M T I T
0 0.2 0.4 0.6 0.8 1
|cos(0)]

Flavor tagging: eff = 80%, purity > 90% for b-tagging (Impact parameter resolution ~ 5 um)

Algorithm: LCFIPIlus, Tokyo University (Tomohiko Tanabe)

Tracking: 5(1/P_) ~ 2-5*10°(1/GeV)
Algorithm: Clupatra, DESY (Frank Gaede); KalTest, KEK (Keisuke Fuijii), etc

PFA: OEJE=3 -

4%

Algorithm: PandoraPFA, Cambridge (Mark Thomson); Arbor, LLR & IHEP(Manqi, Henri)

13/09/2013
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Performance at different Jet E resolution

Tagged ZH Signal with S(EJ)/EJ =4%

Tagged N in ZH signal region at 500 fb' non polarized beam

x10°
E B ZE 350:_ —— ZH->4j Signal
o 8000 B z# signal = Sum of Noise
# [ W 30()?_ — ZZorWww
- - — 2z
6000(— Il - 250 ww _
» 7ZorWW E ZH Noise: wrong pair
- et 200—
zzorww refers to -
00 N the final states 150 =
N A with flavor that C
- r allows interference -
2000— ¢ "-__ between zz/ww 1001
i 50—
A‘ TR R Ll || I | T E
oo 110 120 130 140 150 1E|3() 17‘0 1&0 1s|30 200 0 ‘0.‘02‘ — ‘0.(‘)3‘ = ‘0.‘04' = ‘0.55' = |0.|06‘ = 067 = b.BSI ‘
H S(E )IE,
| Signal over Noise Ratio |
2110~
L F
o(H—2j) measurement easily reaches g%
percentage level accuracy; 7100
95%
Performance weakly depends on the jet 90"
Energy resolution: do/o ~ 1-1.5 % -
802—
75§—
70; | I | | L1 | | I | L | | L1
13/09/2013 0 ‘02 0.63 0.1‘34 0.l|35 0.(‘)6 0.‘07 0.6 34
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Modeling of Flavor tagging

uds

undef

0.90

0.08

0.02

0.25

0.70

0.05

uds

0.03

0.06

0.91

Tagged Higgs Jet Flavour from ZH evts

TPDG_H1

13/09/2013

6
TPDG_H2

éS(EJ)/EJ = 4%, request both b-jets from tagged Higgs

1000+—

500[—

o(o*Br)/c*Br
~0.5-1%

b - P AR A1 T AR AR
?00 110 120 130 140 150 160 170 180 190

200
my

N,

JU.bGeV

et

i a)Z—-qq 'I:|;

[ —\5=91GeV i
0.2F ~=\ls =250 GeV .
0-...|...|...|...|...

0 02 04 06 038 1

Efficiency

S(EJ)/EJ = 4%, request both c-jets from tagged Higgs

2502
2002
150f
100f

50—

C NIRRT ST DU A RN ANINEN NSO
?OO 110 120 130 140 150 160 170 180 190 20C
my

5GeV

Ny 0.

© { (
=
L S S|

- b) ZZZ — qqqaqq T

- —\5=500GeV 4
0.2 - Ns=1TeV

0-...|...|...|...|...-

0 0.2 04 06 08 1

Efficiency

B(EJ)/EJ = 4%, request both uds-jets from tagged Higgs

3000— I ZH signal

= ww

r I zz

- III ZZorWww
2000[— H|

L | 1

L I|I L]
1000(—

|

O = M*T; M, Migration Matrix
O, T: vector of number of events in each final state, Observed & Truth
T = T(Branching ratios)

L B oo v b by
?00 110 120 130 140 150 160 170 180 190 200
My
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Measurina o(HZ2)*Br(H—2i).i=Db, c, g

Accuracy of o(ZH)Br(H->X) Measurement from 4 jet final state

10

OBrBr%

i
||II|IIII‘I|II|I|II‘II|I||||I‘I|II‘II|I‘|III‘IIII

Tagged bb, cc and
gg events,
In + 30 range

%

Realistic PFA:
2 DBD result No PFA
1 | | |
0 | | | | | | | | | | | | 1 | | | | | 1 | | | 1 | | 1 | | |
0.02 0.03 0.04 0.05 0.06 0.07 0.08

Particle Flow Algorithm — jet energy resolution accuracy

6EJ/EJ

is critical for Br(H—gg, cc) measurement...

13/09/2013

Remarks:

Measurements from
HZ, Z—Il, vv
Can be combined to
Improve the result

Fit range and event
Selection can be improved

Migration Matrix information
Should be used

bb, cc accuracies
Should be worse in
realistic because of
Neutrinos

Trends shall not be

Changed after including
All above effects
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DRUID, RunNum = 0, EventNum = 5423

T, u

WW,
7

VALY

To do: PFA Tau tagging &
Reconstruction

Potentially affected...

>

'A%

qq Z boson decay
Final state

37



To do: Br(H—-WW, ZZ2) ~ Width
Measurement

A

Higgs

DRUID, RunNum = 0, EventNum = 5447

Important, WW,
challenging, ,
Exciting. ZY, YY

>
| A% aq Z boson decay
Final state
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DRUID, RunNum = 0, EventNum = 5402

To do:

/H, Z—vv channel

HiggsA

qq,
99

T, u

WW,
ZZ,
2y, YY

>
| A% aq Z boson decay

Final state
| guess relatively easy...

Test bed for VV* event tagging
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Open discussing

Operation program: 100 k Higgs, or more?

- Electricity cost ~ 10° CNY/y (half a detector)

 Site power 200 MW, 2*10” s/y, 0.5 CNY/kwh
- Objective: 100k Higgs, or more?

e 200 - 400 fb" per IP per year?

e ILC:2501b7"/5 year;

« LEP3: 100 fb'/(year*IP), 2 ab™ with 4 IP.

« TLEP: 10 ab’

Detector: as precise as possible

- hardware + reconstruction

Detector geometry: tell me your concern!

Logo & Name?

13/09/2013

a

2

Optimized N.___andN. : N,..."C
year

— *
ip” " 'year “~operation — Nip Cdetector

o)

s
= — N,.p
e
E I Nyea /
5
B —
&=
3 —
- o
2
- —
)
O07“‘2 ‘4‘ 6 ‘10‘ 12 14 I‘16”'18”
Lreql Lper year per
ILC-250 TLEP-240
Oz 2.5% 0.4%
G,z XxBR(H—bb) 1.0% 0.1%
oz XBR(H—cc) 6.9% 1.3%
oz XBR(H—ggqg) 8.5% 1.4%
Oz XBR(H=WW#) 8.0% 0.9%
o,z XBR{H—1) 5.0% 0.9%
Oyz XBR(H—ZZ%*) 28% 3.1%
Oz XBR(H—=yy) 27% 3.0%
Oz XBR(H—pp) - 13%
Fp ! Ty <1.5% <0.3%
my 40 MeV 8 MeV
ILC-350 TLEP-350
Oww—H 3% 0.5%
Iy 5.5% 1.1%
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