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1-2. Effective Lagrangian with Higgs
doublet

New physics can be represented by higher mass dimension operators
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four fermion coupling (Proton decay,
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purely gauge term (Triple‘augwg%& on this

physics
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Higgs electroweak couplings
We can write the effective Lagrangian including Higgs doublet as
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« New physics effects. Here we considered only
dimension 6

and the operators are ...



1-3. dimension 6 operators including
Higgs

Precision measurement 2 point function, TGC, vertices include
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1-4. Operators and Vertices, Form Factors

We exchange the operators into HVV interaction vertices as the experimental
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1-5. Optimal observable method

The differential cross section can be expressed by using non—SM

uplings
80 ( 1a-zzvb\/\NVleZ be b;/}/’C\N\N’CZZ’CZJ/)
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dQ Q) is 3-body phase space
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K for experiment and theory
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2—0. Cross section
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° ~ (k1) fp1)
2—1. WW fusion process S -
, , , Vo Hom
In WW fusion process, the out going fermions are @Dzr ©
neutrinos. S :
he observable distributions should be e (k) I
Aydpr =2 (Y, Pr) +aumZa (Vs Br) 0 (Y Pr) + Gz (Vs Br)
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2-1-2. Combined Results (1)

The results combining each collision energy with beam pola@ei&agipeg:()
r
Vs =250GeV, L =100fb™ .
(1\\“r - . 9]
_ _ -1
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WW

There are strong correlation because there is a combination of
anomalous couplings which has a large error at each energy experim
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this means HWW coupling can be measured (
with 0.72% accuracy




2—2. /H production y
The differential cross s K Q%§§ed as > v \Z(p:)
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2—3. eeH double—-tag Z,Zvy, v v fusion

process 3
Final fermions are electron. we can use full infofma(t@))l of ) - oy
e —ra @)+ Y X (@) RO
Doub}e.e+ e— tag ‘cosé?ei <0.995 p,(e")>1GeV w@>
Cor\ljdél tzlgf)fIBeV e*(k») - f(p2)
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34az,  —.84by  —23c,, —.008b, —00048¢, — +.33b_ = +.019
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0020a,, +.0016b4, —.0061b, = +.00057
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f6 constraints for 6 — all couplings can be measured
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2—4.

process

(ee)H no—tag vy y fusion

Parametrize the cross section by using the equivalent real photon

fusion
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2-5. Combined results (2)

Combined results w
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2-5. Combined results (3)

Comparison with polarizati%_ 0.0, P, =0

|P_ E0.8|P, 0.0
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-1.

Constraints on dimo—Uperators,

& Comparison with other
EXPET IMEILES oo measurement @ TLC
EW precision measurement i (Lt y2[ap “ozo00 | [ L
gives stronger constrai i 2 [ay e s o
/ J BW - -4 F 3
about a several factor. oy ST s 19 1
JW = . L e .
: : — O af, 040026 || 13 -33 32 1
ILC is required Luminos V) A fw 05004 N6 —00 —18 14 1.
at ab—1 scale to get s _
. LIV)™ Afpg =0+0.35 D98 19 =26 -96 1.
comparable constraint e
0T ABS, —2f,) =0£0075 | 11 15017 160 —.090 1.
Constraint from EW precision ILC results are enough
RS A N :
T — Afy =0+ 0.02 | LC'1s hopeful for 1.“educ:1ng the lous
: _ : Triple Gauge Coupling
P S — Afpwr=0£013 \ 084 1./ ) ™.
................................................................ ; Constraint §_143< fB < 9.0 .
[ most constrained combination from P91 < <14
T6C (LEP L3) i fw M
—.35f,, + .93 fpy = 0.14C (EWPM)
033(3f,, — 2f,0) +15f,  +.00047 fuy —95fy  +26f; —.041fyry +.011
021(3f,, = 2f ) +.08Tf, +4Tfpyw  —Oldfyy —19f5 —67fyw —54fpn (ILC)
068(3f,, — 2f0) +28Fs —39fpw  —ATfyw  —82fy —15fy  +.10f5;



4. Conclusion

m The t—channel and no—tag processes at high energy
experiment are importang\ViMy HEBasureHyy

and ' couplings '
E We obtain the sensitivity to the ILC experiment on

HVV
Af, =0.059< (0.89up] inkgs= 0.0« Adg OpLimedOBbservable
methfigd =0.22<(0.13 Af; =0.026< (11) Afg, =035

(EWPM) (TGC) A(3f,, —2f,,) =0075

m The expected accuracy of the several dimb6 operator
combinations will be sensitive to quantum corrections

C35p 03 0. — (EWPW)

,03.‘3(3.]”@4'—2]0@2) +‘15fq.-)1 +.00047 fow —-95fw  +20f5 —.041fyw +.011fpp
,021(3‘]0@)4—2]0@2) +‘087,_f¢1 +.47 faw —0l4fy —19f5 —67fww —-94fpp
068(3f 4y — 2f40) +28f5 —39fpw  —1TAy  —82fp —15fww +.19fps

(ILC)

B The polarization of electron beam make the constraint

on (C2.0,.C,,)
much stronger. And

: A 1 T+
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3—2. Luminosity uncertainty

0.025
Redefine inverse of the covariance
matrix with considering Luminosity

uncertainty (=df)

. doSM -1
M;; = L'/ dOF; (D) F; (D) [d—<1>] —
. Y
o — A A-""l[;l?lfu((‘.?'”)z "2
Miy = Mij = A e (Af) -
¥ If df — (M, — M;
0.005 r

The luminosity error will

0.02 |

dominate the statistic uncertaintg}'l0

— | =~ 100 fb ~*region
df < 1% is required
to get the error of az arounq 1%

—— | > 100 fb ! region

df become dominant error.

To make statistic error and df to He
same contribution, df<0.005 is required
especially at ab-1 scale.




Comparison with polarizatildd 0.0,/ P, 0.0 |P_ E08]|P, 0.0

and

Js=250GeVv with |P_[E0Q.0,|P, 0.0

Re (.078ay, + 1 42¢, +.049b, +.079¢,) = 0+ .00024
Re (.028ay, — .43by, + 019b, +.076¢,) = 0=£.0021
Re (—.0087ay — .061b; — .088¢, + .54b, + = 04.0053
Re (.0017a, — .023b, + .052¢, + .549__) = 04+.072 —

Js=250Gev with |P_EO08]|P, 00

Re (.0027a, + .044b, + 13¢, + .15b, 0 4+ .000083

Re (.020a; + .33by + 022b, — .13c,
Re (.0099a,, + 33¢, + 097, — 015c,
Re (—.00096a; — .093b, + .033¢; 15¢,

6

= 0+.00012
0 £+ .00057

— S— —
|

= 0£.0097 g




Comparison with polarizat“}@ 0.0, P, =J0] | P 0.8, P, =10]

and

Js=1Tev with |P_E00O]|PR, 00

Re(  .042a, —.llb, .+ 032b,  —.28c, +.17b ) = +.0015

Re( —.015a; +.68b, —.052¢, —.049h, +.00012c, ) = £.0018

Re( —.069a, +.70b, +.16c, —.18?),_}_ —.l:}c —650__) = +.0039

Rel —.018a- VGAD- <4 2N — N1RAH _ nAnh Vo= 4 077 e—
e \ -\_!J—\_L L JU LL’L | 'U‘JLJA -UJ_\_J'U.-:I_ / L A A B

Re(  .99a, +077b, +.055c, +12b, —0035c, —030h, ) = +027

Re( —.13a, +.16b, —.0056c, +.0038c, —.083h,) = +.043 =

Js=1rev with |P_EO08|P, 00O
Re( .0022a, +.0035h, —.045c, —.019,  @996) —.013h,,) = +.00057 «——

Re( —.043a, —.095b, +.084b,  +.049c, +.22b.) = +.0015

(
(
Re( —.0087a, +.62b, —13c, +.15b, +.0050c, (76b2) = +.0018
(
(
(

Re 029az —.42b, —.15¢, +.013c, +.14b, ) = +.0025 +—I
—.068a, +.65b, +.16c, +.0Ab, +.0054c, —.59b ) = +.0044

Re
Re 99a, +.058b, +.056¢, —1—.0097?)7 —.00032c, —.028b..) = +.027



2-5. e(e)H single—tag Z+vy fusion
process

Parametrize the cross section by using the equivalent real photon for un-

tagged side |, . _
1L (1+|P|] -+ 1L—|P| -+
(e)eH — — en(et)H e (et)H
o 4 ( 5 7 T ¢
1 /1 “‘fj‘ (et H 1 *“}DI T (et)H 1 (e7)et H 1 (e~ )el H
_l__ E.H [~ _|_ (.L € —l_ _ € F_.R _|_ _ = t.L .
1 ( 2 2 17 17
A6 Y ~0)Q 2
4 (%EEE+H-::(104614‘36I¥51—Ff284ﬁm;

For 500 GeV

For 1 TeV

<

<

—3.89(h, — ¢,) + 104(b, — ¢,)* = 1366b.,, (b, — . )[fb]

Y

Oleryery = 0.0121+17.10 4 72000, 2
+1.17(b, — ) + 140(b, — ¢ ) + 1593b. (b, — ¢, )[fb]

77('

Clomyeryy = 0.099 + 68.1b. + 11901b, >

—11.1(b, — ¢,) + 340(b, — ¢.)* — 3640b. . (b, — c. )[fb]

Oleyorn = 00097 +17.3b + 11868D,°

+1.95(b, — ¢,) + 460(b, — ¢.)* + 42090, (b, — c.)[fb]

Add the contribution of this process to thé/_ﬂmm
total b}’)’ (b?, — C7,)

Single—tag process is sensitive to and
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3—3. ILC measurement
Contribution to the Tz and Sz
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B When the ILC measurements is combined,
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