
A.V.Gladyshev1, D.I.Kazakov2 

RENORMALIZATION GROUP IMPROVED 
RADIATIVE CORRECTIONS 

E2-94-400 

TO THE SUPERSYMMETRIC HIGGS BOSON 
MASSES 

Submitted to «Physics Letters B» 

1Physics Department, Moscow State University 
2Supported in pai:t by INS Grant#RFLO00 



rmmhlmeB A.B~, ·Ka3aKOB Jl,.l-L 
Paivm~noHHhle noripanKII K I\-iaccaM cynepclIMMeTpntIHhIX ·. •· 
XHITCOBCKIIX 6o30HOB, YJI)''IWeHHhle C IlOMOID;bIO peHOpMrpynnhl .. 

~ . ' ' . . ' , 

· · · C)i~HoneTJieBhie paA1Ian;1IOHHhle non:paBKII K noTe~IlllaJif XIIITCOBCKIIX 60-
· 3onoB B_ MIIHIIMaJibHOH·cynepCIIMMeTplI'IHOH.CTa~aPTHOH.MOAeJIH, B03HHKa-. 
10~1Ie 3a· CtieT neTeJib c Ton-KnapKoM II· cKnapKoM, rrpocyMMIIponanhl 
B ••• npu6JimKeHIIH neAy~lix ·JiorapmpMOB · c . noMo~bIO · pe1mpMaJIH3au;ifoHHOH 
rpynnhl. Ha OCHOBe MHHH1'm3an;IIII yJiyqmennoro TaKHM o6pa30M IlOTeHD;IIaJia 
Bbl'IIICJieHhl nonpaBKH K, MaccaM CP tJeTHhIX II CP He'IeTHblX XHITCOBCKIIX 
6o30HOB. IloJiytieHHhle Macchi IIMeIOT ropa3AO 6oJiee CJia6yro 3aBIICHMOCTb 
OT MaCChI TOil-KBapKa, 'IeM Te, 'ITO IlOJiytieHbl 6e3 Pr cyMMHpOBaHH51. MbITaK)Ke 

· · 0611apyxmJI1I,-'ITO AJI51 npeAnO'ITJITeJibHhlX 3Ha'Ienuii Macchi Ton-irnapKa Macca 
Jiertiauruero xliricoBCKoro 6o3oHa iie npenocxoAHTlOO rsn: · 

· · P~6oTa BhlnoJIHena B Jia6opaTOpHH TeopeTII'IecKoii cpH3HK~ HM.H.H;Bo:ro-
JII06oBa O 11.Sll·L · • · ;\ 

Gladyshev A.V., Kazakov D.I. E2-94~400' 
_Renormalization Group Improved Radiative Corrections 
to the Supersymmet~c Higgs Boson Masses . -

. The one-loop radiative corrections to th~ Higgs boson potential in _tlre_ 
MSSM, originating ·from the top quark and squark loops, are summed.'in the 
leading log approximation using the renormali:iation group. The RG improved 
effective potential is miriimiied and the corrections"to the CP~odd and CP-ever{ 
Higgs boson masses are calculated. The resulting masses exhibit smoother. top _ 

-mass dependence than those calculated without RG summation. We have also 
foririd that for preferable values of. the top mass" the light Higgs mass does not. 
exceed 100 Ge V. . · ' .• .- - _ - . .: . • - •· 

The investigation has . been performed · at the · Bogoliubc:w Laborat.~ry · 
of:Tlteoretical Physics, JINR. 
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. · 1 Introduction 

It has been recently poiilted out (1, .2] that th~ radiati've corrections to the masses of 
the Higgs bosons in the framework of the MSSM (3], (4], (5) can be relatively large. The 
leading correction to the effective potential c~mes from the top q~ark and squark loops, 
being proportional to the top Yukawa coupling, which is considered to be big due to the 
heaviness of the top quark. The othercorrections happen to be smaller, though in some -
cases their effect is iiot negligible ~ welC The net effect of the radiativ~· corrections is 
to increase the ma.sse~ ofthe Higgs boson's. This increase may be very significant for the 
future searches, since it can achieve se~!!ial dozen GeV, implying that the. Higgs mass 
could e~ceed the Z boson. mass. . - . . . . 

Considering the tree-level Higgs potential one finds out that the v~lue of the lightest 
Higgs boson mass is restricted by the inequality . -

Tllh <" i'vfz .. ·· ·. (1) 

-· This strict limit is, however, violated by the radiative_corr~ctions. The' radiative cor
rections t6 the supersymmetrjc boson masses proceed from the one~ioop•effective potential 

V = V,ree+~Vi,;;-op, . . .· 1 . : - .4(. M 2 . 3) 
. ~Viloop = -64 71' 2 S!rM. log 7p- 2 , 

.\ : . ; -

(2) 

(3) -

where Str denotes .the c6nventionai supertrace and Q2 is the scale' at which all the cou
plings in the tree-level potential are renorm~lized. M are the field dependent masses of 
all the possible particles running through the locips . . In what -follows.· we limit. ourselves . 
with the top and stop contributio~s as the main ones. . .. . . _ .. ·. 

As far as the radiative corrections appear to b~ large achie!'ing 30 % on~ can wonder 
about the values of the higher order cont~ibutions: Sin·ce according to eq:(3) foey have 
the log form one is expecting to have log2 atthe second loop,·log3 at.the third loop, etc. 
Being essential thes~ logs have to be summ'ed giving considerable change of the .results. 

'. Indeed this happens in the simplest.~ase of the t/,4 model considered in 'the pioneering 
paper by Coleman and Weinberg (6]: The summation. of the leading logs to the effective 
pot~ntial changed the situation qualitatively·leading to the disappearance of a·non-trivial, 
minimum arising at the one-loop level. · · .. . . . _ · · . : 

The summation procedure can b~ naturally done with the help of the renormalization 
group technique; which.we are going to apply to our particular case: · · · 
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2. . RG Improved Effective Potential . 

•\ - , -· /. , ·. . . . .. . ,. r· 

Let' us ielllina°th~ expression f~r the orie-loop effective Higg~ potential i~ th~ MSSM which . 
i takes irito account the radiative corrections due to the top quark. and squark loops .. For 
the neutral Higgses it has been c'alculated•iii ref.[l]. and has the form . . . 

. . . ' . ,' 

. . ' .. ' -· ,__ ; ··' . . 2 . ,2 '' 1 

V. (·H·. :) 21H 12 21H 12• ,-•• 2(H H - h ')· g +g (IH 12 I · 12)·2· 1,H2 = m1 ! -J:_m2 . 2 -m3_. 1 , 2+._ .c .. ~ - 8- •. -_ 1 ~ H2 .. _ 

~ . ' . ~ 2. . . ;/ ~ 2 ' . . . . . 2 ' . :· 
. , J [;; 4 " m0 3 · • _ 4 m12 3); 4 · m1 ,-3 ] 

'T32ir2 mt?(lnQ2 -2),+m12(ln,w-.-2 -2~t\l~Q2 -:2) ;-'¼, (4) 
' ':,· .. : . . •' ··. ' ' ·- .... ' , ', .• ,'' ',/, ' . ' , • '·1 

•where riiti are'the field dep~ndent masses of the stop particles and mt is the fielddep~ndent 
, top mass. The scale Q2 remains ·arbitra~y and is usually chosen to be equal to the value 

of the to~ !llass. In' fact_.the ·pote~tiaLis scale independent ·since explicit. dependence on 
. ; the scale· is compensated by the implicit dependenceof the par~meteis renoriiialized ~t 
1 thisscale: Vo is the value gf the pote~iialat H1 ~ 'Ji2 ,,;, o;.·which ha~ to be subtracted in 

orderto keep the scale i~va;iance [8]'. .· .• .· , .. · .. . ..· ·. ·. . . .. . .. . ·_ .. -
The field-dependent squarks x'n.ass~s are given.by the eigenvalues of the mass-~q~~red 

~~trix · · · · · · · · · · · ·· - · · · · · · · ' · ,. , 
1 

·. . Q .t . _2 • . .:· 3. ' 1 .: _ . 2 : ·- : -- , t t 2 , 1 . • . _ ·•. . · .
·(·m2_.+ h21H. 0.12. +·. (g2 .;_ '1g,2.)_(IH0.12 1so12)/4' . ·.· . •.• h·. (A .. 'H. o.+' ··µHO•) ·,. - >)·. , 
- : ' \' . h1(A1m·+ µHf) ., mb +h: IHgf,+ ½Y'.~(1Hfl

2 
'- IHg1

2
) ' 

-. - .. . . ·' . ' ·1 . . ,• ',. ,. ' - - . • . .. : .. •': (5) 
1 where Ads the conventional trilinear. soft supei-synirri'etry hreaking parameter, µ is the 
\ Higgs mixing'pa.r~meter;'and 'thetop ma~s ~quared is given by ·h: '!Hg12 .. The so-called D

terms give contribution proportion~! to the gauge coupling~ and will be ign~red hereafter' -
. ..:in order to g~iU: approximate scale independence ofthe poteiitial, sin~e .we'are incl~ding 
. only top~stop contributions tci ~ V. . . -. . .. - ' . . ' -' 

· Then, the eigenvah1es ~f the matrix (5) a.r~ 
'.'. ·z ,·. ·.·,._.):· <·: :~ . ·.•''.'_-:.<·:~·:';.1:.' ,'.. ~ .. ·:-,·~_.:\ ~.'.- . -, . ,_,_ 

:~~~/~ ~~+ f (m~ +, _rnb ~- J(rnb '~_mb )~+ '.i~H A1J µ wt~)2 j , 
-c·' '. . 0 .. 0 ... ' . . ·/ ... . . ' . 1 

(6)" 

w~ere tan/3 ~.IH2I / IH1j: .·.. . . . . , - . 
The scale independence of.the effective potential ( 4)· is giveri by the renormalization . 

group equation· : ! . : : · .. i. ' . ·,. - ' . /' • : : .• . .. - .• , : ' ''. .. ' 

:: ; ... .:.·(.;. : ; ··-: .. ·.• . ' . ·:· : · .. 
- 2 d 2 a a .. . a. a . 

Q dQ2 V = Q aQr+/3m,-8 2 + 71H1 0H_. +72H2 0H ·) V = 0, . ' . · m- · l ., 2 '(. I 
• ,',,, ', ·,, , , . ' ·.,.:&· ,, ,: - , . ' . I, ' 

' ...... 
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1~~~~::: •.... , •. ; .. ' -==':':"1·. :!l (IC', i:>Ci:>''.\'g~••:.,,,,\. M{w.•.~'1. • ... 
. ~1.~SMX r.;:rc:i~~::::1iltr>) . ' 

f .. · -1::•.1,.. fH.'o··•,-~,~,1, , i . 
. f \ w~i:JJJi.rl ,, i t:r,t~1.•, \ ~- ,'·, ,,. , -,~~-...-"."' 
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1where m; ·are the parameters of the tree~l~vel potential. and /J's .d~~ote. their ,f3 f~nctions, . 
i Accordi_ng to the approximation mentioned above, we have ignored the scale dependence 
. of the.gauge couplings. . , , . . , , . _·. ' . . . -1 . . • , • 

. The general solution of eq.(7) has the form: . . ' 

V =:=, V(m;(t); H;(t)it = 0) 

where the functio~ V(m; H, t) is the pertui-bative expression with the scali; chosen arb,i-. · 
trary, m; - are the.effective par".'rrieters of the potential, · · 

I , ··, , . t, ·:·, 

'.'H;(t) = H;eJ12(t), e; =:= _exp/·,;U')dt', 
.. ol- , ' 

.. ·M2 
t = ln-2£ Q2 

·j < 1,;· 

~nd 1 's are anomalous dimensions of the fi~lds s;.· In partio,ular'orie can chooiie,Q2 to be 
•equah6' the top mass, as is usuhlly _done. However, the. main di~tiri~ti~n is ~hether we, 

• choose the topm1ss to be field depende~t and put it equal to its num~rical value after. the 
minimization _of the p~tential, _or we take it~ numerical value at the .very beginning ar1d .. 

· then minimize the potential. In the fo.tter case we incorporate the perttirbative corrections 
to the poten'tial, while ir1 the first ·case we sum _all the le~ding logs yia :the r~normalization 
group equation: Pi-oc~~ding th~ ,fir~t way .we· get ·; ' · · · 1 · , · • • • ' • • ' · 

,{ 

i'(' 

m~{rn1)IH1!2+m~(mhlH2l2 _:·m~(r:i1)(H1H2 + h.c.) 

.. 92 + 9'2 ('is 12 .: :. \H I~)/ . ) : ,1 . i '. : { " . 
-~ ,_-.

1
~ •• -~i ... ,:?.1,~·-· .,~_,:._,' .. :·\ <' q(:·,i:'/,., 

. · , · 3 , · [ _- ~ (I m~1 . 3 ). , · _ 4. (l m}/ , 3) ; • -~- ·. 4 • 
. 321r2 17:n n m2 :- 2 ,-t; 11?-12 n_m2 - 2 ,7. mt 
,, I .": , : ., 1 t .,• . . ,•,·, ;_ , .. t ,, , .. , .: · 

> 4 • mb· ,, 3 . , 4 · ·· mb 3'] 
mQ(ln~ ~ 2).+mn(ln~ :...:_ 2) 

;' :mt .·. ', ... • >. !'llt , 

where mt is th~: field d~pendent mass 'and mq 
valu~~ )Vheri Hi'= H2 ~ 0. ·• • .·· . ; \ . \ , , . . .· •·. , r. • · . ,> : 
·. · Eq.8 is th~ RG improved expressi~I.1:fo~ theone-166p' effective p~tenti~l ~hl~h ~<>~re- ·· ... 
sponds t~ faking int6 ac;count al(~he leading log toiitributions proportionai tgthe top .•• · 
Yukawa c~upling from all the !~ops. ·. ' '1 . · ·. · · ', ' · · ' .' : • : •. · ' ' • · 

l ' ' ,," ,, ' . ' •' ./ \ , ', . • ~ . '• ; ·I" ' ''' ·• ' " , ' ' " :, 

·\ 

r r . i 
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3 Minimization. of the Potential 
~~- ~--- • < 

I • -·' / 

To find the vacu~m expectation values of the Higgs fields we ha~eto rii.inimize the poten-
ti,i Using the notation :'· · · · · · ' .· 

·,(· T/0 cl/2): 
" 1 .1~1 ==·~1, 

0'112 . . '2 2. ·2 · . 
(f.!2e2. ) = V2,' .V = V1 + V2, tan/3 = V2/V1 

/:, 

and keeping only the terms, onhe first o~der in _coupli~g constants· tp.e ~inimum of the 
potential (8) is gi_veri by , _; . .· .•" . . . . ·. . . . . · . · .· 

'1 /. 

, v2. 
(g2+g'2 )(tan~t; ~'1)(1,t,ei) {n,,f(J +1,)~ m~(l: 1t)ta1i

2 
/3+ ~2 tar? J 

•:11i2 [ .. , . ' ' ' ' . ' . 
-.::.., rn:2 [/(,ii;,)+ [(111;2) + 2111;] tan2 /1 + (A; ta,i2 /J _ JL2/(1hf,) - /(

1n:2)] } 
• f ' I ,, ih:1 - 1lil2 ' 

(9) 

. ''2 
2m3 

sin 2(3 { ,I ,-
1 + £1 mi(l - ,2) + rni(l -:-:rt)- r2 . , • 

. . . ' : '•,, . .- . '•'' ' : \ \ 
( 10) 

. + i36~~ [1(m;1) +1 /(rh~2) .- 2/(n.1;)+ vi,+'µ t~n f3)(A, +·;~ot b/(,;~~;) = ~(;h~2)] 
, · .. •. .. _,,. . " mn ,'?lt2·. 

I. 

where.. 

f(m 2
) 

£1. 

\ ', 

. 'm2 , 
rri2(log--:- 1), 
.. , ml . 
,. -~ 2' . ·:,2 

,1 cos ,/3 -',2 sm /3, • <1 

£2 :=-·3 [{02MJ+_¼o~M; + ~21?+·¼::,;,~:)(1ot\t~•.Ht2{02A'.~•+.¼01A!i)µ~~(p)·, 
. ·. 3 ··. •' 1· . . . . . . •,· 

· --(ii2.' +.-iii). I 
' 2 · 5 ' ·, 
3' .. ·,· 1 .· . '\ 

-'- 2(2Yi ~ ii2 - 5ii1),, 

,1 
/2 

, , . ',h2 · 1 ' 2· y; . ' t · - , . a, •. 9; . 
r.-.>l61rH 0 ',-:47r-:- l61r2·,.," 

\,· 
; 

\ 

}, 

' ( ,-. ·. ' . / ' !' . ' ' ' _. ; . . ~. ' ., ;, ' . . -' .: : 

- . Here the.values of: all the mass parameters,and couplings are taken at the scalecqtiaL 
_to the top rri.a,ss. , ' · ',.-': · · · · · · · .' ' ' ·' · 
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4 'correcticnis.to .the Higgs M~sses. 
( •; • ' ; : • • I 

Having 
1

in 'mind eqs.(10) weare ~ow,i~ a position to calculate the RG improved radi~tiv~ 
. cor~ections to the masses. . 

One has: 

, M} == 2m~(l +,i)7 m~(l....: -yi) tan2 ,B 7 Li1 
• ' 1 '· • (tan 2,8-

1
1)(1 +t:1) · .... ' 

/' 

(H). 

where . . . ( 
A 2 .• . A 2 .. . . . 2,a' 

. .uz.=. uz - t:2 tan· , . , . 
: ✓ ' ', ' • ) • ~ ,• ' ' 

. and~} i~ the one-loop r~diative correction (l], (7] 

D.2 =·39
2 

•.. m; [J(m2)+J(·~2)+ 2m2_+(A2~:{.::_µ;cot2,B)f(m;1)-f(m;2)] :_· 
z 32 2 M2 2,8 . t1 . . . . t2 . •' . t . . t O . • I - 2. . - 2 '• 

7r wcos .. •.·. •. ·L ... ·,· . . . . , . . . . mn ,m12 ._ .... 

. ,' .. ,, ·. ·, ·. : i. \. . 
1 

• 1 ., .. · •. , '.; . :'c .·: . · ... : ·. ': .. ·. . . (12) 
Using eqs.(11) we can also'calculate the.'correctionsto the squared.masses in the CP~ 

odd ~eutral s~ct~r. 'Just like iri the u~ual case [l] takirig the second derivati~e of the full. 
potential with respect to ¢; ci/Jn;iH? one has:· '. . . \ ,· I • • ••••.• ·• • •.• :i ' . ,.• ·,. 

, , , , , . ,<, , , , , I ''! ',,' , 

., ·· .· a~v·)j 
( 8¢;8¢j , ~1 :v2 

',,, 

.(
. fn,B 

,U 
,_ • 1 

. ·1·,.,;)' .. 
,cot{J ·:· ~; 

{ \• 

• .'where /.' ·: .. ~- -3i ·m; . I(m;1)-J(m;2) 
· A = 2m3 - 32 2 · 2 ,8 M2 {1moµ1· , - 2 . - 2 

'1'· ., ·•• ,.>• ··. '_1r.~m,_;- .. w :· ·, .mn~m12 
This giv~~ fo/the C~-odd Higg; ~~ss 

., .·.- \. 2,
1 .i\ ,:~ · . . ), 2 ,.> ';~2}'· 

mA = l + Et {m1(l 112) :trn2_(I--y1),+D.A. ,. 
~. I\ I\.',:, 

. >2 { ' 
'/),.A =,D.A•-t:2, 

/ ! ' ' 

' ;; '. _I •.., /: ,:,, • •~:. ' ~• } , \ . •,. .I ,'_" • ~' I \ ' ,' J • ' •. ·, .'' '. : - ' '•·. :" . ' \ 

D.2,= 39
2

, • m;.·. [i(m2f-rf(m2)~ 2~~+(~~m2+µ2/(mri),-f(m;2)] 
A,:,, 321r2Ma,sin2,8, .' tl .. ·,12 

•. , '.' •.
1 0 

. ,, m.;1-ffiF2-
.',i.-,l\, I, '., , :;, ._·. <·-: ~·· : -,'! ·.-.· ,, . _ _,'.., 1',• \, ·,-:•: < :., .'J. ,,I',•_'·',.'. '. j~-- •'.•.· t_-~_:· ... / 

For-_the CP-even sector we have to differentiate the potential with respect to ip; ;= ·. 
ReH(we,fin,d ' . . . . . ! . I 'i . . . ' ' .· i . ' . ' . 

. -~,: 

J . 
d 

,\ ' 

•I 

( 
a2v ) I · (·. · 0· t' ,a .· · 1 • c : )· · .. . . . ... , c - - u1 ·, M2 . 2 
-- - ' . . Slll 
8i/;;8i/;j • - • -1- 61, tan,8(1 + 62) · z, 1 

. . ~M , ' . 

' 

·. ·(' tan,B ·. -1:....:_53. )'D.+2 (··D.u __ D.~2) · 2 (. 0 -/is) + -1 :...'63. cot,8(1 + D4) _., · • ·· D.12 D.22· . +, J.55 •• 66 •" ' 
' ' . . ' . . ' . 

where 

61 = 1i cot2 /3:... 12, . ' 

'Di 
.. : . 63 

64 . ==· 

6~ = 

(·fr+ 1'2)( ~ot2 ,a~ 1 ); 

2,1, 
.\ 

212ri .• • , . . . . . , . . . . I 

(16) 

65·, = 
: ~ f, 

.. ~ [ca2Mt~Ja1it ~~2µ
2 

+ ~a1r~tcot
2
f+2(a2M2 +1a1ri)µl, 

:Z [(a~MJ/~~11Y!.t 02/+ ~a1~
2
~(c:t;fj_ 7 l)+~(a2M2 + i~1-~1)µ.co~ f3 . 

-- Amoµ Y c6t ,BJ . . . ' 

'and ~;/s are; [l]: ·., 
; ;· .: 4 . ·. · .. )_ ··i.·1 . .· . ..., 2 <.· :' / ··r·· 

:..... 39 .. _,· m 1 ·· • [µ(A,mo+µcot,B)]. d(.: 2_•.·_ 2 ):·1 
16 2 · 2f3,,,-,2 -2 -2 , • m11,m12, · 

7r Sill lYl'w • mtl .- m12 ·. , .. · • . ' . . 

392 'mt . ·rl· '(m;1rhF2) 2A;m~(A1mo+µ~ot,B),l (m;l) =' ---~~-- Il --- + ----'~---.'---~ Il -
l61r2 sin2 ,BM2 : m4 • m,2 -· m,2 · , m,2 

W 1 / f , t1 t2 l t2 I , 

'i°' 

.· [A1m~(Aimo+µcot,B)]~d(~~ ~2)] ' : . .,, 
+ - 2 - 2 m11, m12 , -

, mu - m,2 1 , I _ __.,, 

/),. , == 392 
'• riiL ' . µ(A1mo +µcot /;)[iri_._{: iii;l )' ; A1mo(A1mb +~ cot~)d(_.~ 2 ~ .2 )'].:; 

12 16 -i • 2aM2· : -2 ·-2 ,, ... -2 + .. _.., .. -2, ·-2 ·.,·. mn,m12 
7r s1n,H w·. mn-m12 · · .m12·· ,,•. · mn-,m12:·, ".·' · • '_, .. ,", <' ,'I·:"•'.,' ,': .' 1 • , . ,: : ;,' I,._·, ,; <·.'. ·•·, . \ · '. • ~ _,/ · i, :,. '• , <' , • 

) •f •', ,. • ' 

., . , .. . · .. rn2 . \ ·_m2. .·, '/.\ ... ' ·: .. m2 .i,m2 ··m·' 2 . I 
· ( 2 i · · ( ·· 2 2) I 1·• 2} · l' , . hm)== 2 . _ 2ln~ .dm1,m2 =:2-:- 2 . 2 n 7 ,, 

,. _,,_,·, .. m,-,mq).,,mq, . .. ·.· , .. , _m1 -m2 m 2 1 
{, , • ~ / ,. ' I .•. • , ; • ',' • i '. .•. , . '' •: • >,' ,' f ' '' ,: , \ m: is ,the 1!1-ass:of 11: light squark. :, , .. , •··• .·., ' . , . , ·. . , i .... 

.··· . · The diagonalization of the matrix (16)'gives us the masses of. the CP-even neutral 
( • ,. - ' ,,. ,, \'c ,,:\ ' ' ·, . ;·.' ' ' ,, ·, ' ' 
H1ggses. . , .· ,, . . . , - .. ' : .'.: 

-Fo~ 'tli.e chal-g~d ones o~e has the usual expiession [1] 
,, '.\. ' • ; • ,., :':,;'.\ ;-,• • I ., ,, 



" 

,. 
\ 

·, 

/ 

_where·,, !, 

.·'. ·.· 3 2 · 4 ·2 h(. ~·2 ) h( - 2 ) 
I). 2 ~; _ _ g_ mtµ • mn - m12 

H - . 321r2 sin 4 f3M?v m~l :.,,., m;2 (!8) 

ll,~d the only·difference:is th~t m~ is gi~en by eq.(14).1 
- . I ' , ' 

5, Results and Conclusion 
/, . -

Resulting expression~ for the Higgs masses differ. from those obtained without RG sum
mation. To ~alculat~_the co~rections one has to perform the usual procedure [3], [4], [7] of. 
fitting the set of soft breaking parameters, m~, mi 12 , µ, tan ,8, A, as weHas th¢ top _mass 
m1• This is not a straightforward operation, since orie has to fulfill many. re

1

quirements 
• • • . • ' • i ·•' ; ' '· ,. ' • \ • 

simultaneously, thus defining the optimized best fit [7], Having performed the complete 
procedure :with the help of comput~r pr~gra~m we have g~t: the 'best fit values of the 
parameters mentio~ed ab~ve ?'rid used· them in 'our formufae. . · .. · 

. Orie ·of the important observatio~ is· the character'. of m1 • dependence of .the results .. 
·. Comparing with:that obtiineiwithout 'accourit of, th~ RG summation [7]; we find it to 

be sl:n~other. Fig.I shovvs our r~~ults. ' . •. . . . . . ..•. • 
' One_ should not~, that mi in our formulae is the running top mass, :which is ~onnected 
with th~ physicll,l (pole) top mass by the relation [9]: . / 
. < ', . . •, ,.:-_:· ',.- ;'- .· '--..,___, . ,' :-

\ 
· .i ., · .. ·•(.; 4a·)··. : .. 
.Mt = mt l+ -~ P::: L,06m_t 
. . " ·•.' '. 3:11' . .· ... 

./ 
j 

.,· We conclude that 'the acwiuit of RG'summ~tion procediiri; can introduce the changes 
in. the predictions ofthe. Higgs misses. One cari obser~e from Fig. I that'. there exi;t the.· 

:, lo~e~ bound·6n the Rigg; mass 'of about,95 GeV. In the interval.of top mass preferable 
, • ' • . . j ' "' 1· ._ ' . '_·· ' . , . . . 

according to .the recent CDF [10] data (Mf° e = 174 ± 10 GeV), that corresponds to the 
i . running top mass ofJ64 GeV, the ffit dependence of the lightest Higgs massjs very i,eak · 

and-h appears 'to be iighter than'ioo GeV:: . . . ;_ . , . ; .. ·. ·. > . 
1,l , ,, , I ': , r ,. • \" ' 

I 

\. 
. '. 

Acknowledgemen_ts · • :,r· , .. 
The numeric~lanalysis wasperform~d with the help oftli.e co~pute{prograril, de>'eloped . 
in [7f We are grateful tci W,de Boer .i:nq R.Ehret fromK.arlshrue 1foi~er~ity for. y~luable 
discussions and for necessary, modification of the program. ' · · 

. , .. ·.1' ' • \...,' 

\'· 

,\ .-

g 
/" 

). 

;\' 

. r-·. 

,L 
I~ 

c:,. 

,, 
s 110 

•,. Ill 
.f/l 
al s 

·: rn ·,· 
t,I) 

. t,I), 

5:: 

1.5 

\ ! 

,, ,,, . 

I 

·1· 

/ ,, . 
,, 

· tan f3 
2.0 

,·.,,,_ 
' ,, . ,, 
~ 

2.5 

.,,, ,,. 
.,,,.\ ', 

/, 

/, 

3.5 4.0 5.0 

·1,-; 
. / ,,,,,.._ \ ,,, . ,, . 

1;, / :, 

, I 

'. )\ ; - V. ' . ,_ ' : '. ,_' :.1 I I, ,•' '' . ' •,· • 

Tllt dependence of the; light lliggs ?<>son :mass for mo ;:::,49f G~V. m112 
Dash.ed line ccirresp01ids to tlie 1-loop approxiITiationi s'olid one corresponds .to 

: the RG impr~~ed radiati~~7cori-~ctio~s: . . ' 
'! t c• ', ' , • :, ',, , • •. • •\ ,;• < ••· I ,; 1/, 

\' 



( 

.. •·1 •. 

Ref~rences · 
V 

·,. 
• I 

./ 

'[1] J.Ellis, G.Ridolfi, F.Zwirndi, Phys. Lett .. B262 (1991) 477; 
A.Brignole; J:Ellis, G.Ridolfi, F.Zwirner, Phys, Lett. B2'h (1991) 123 .. 

f [2] R.Amowitt, P.Natl1, Phys. Rev. D46 (19~2)3981·. 

[3] G.G.Ross, R.~;Ro~erts, Nt;~L:Ph;s. B377 (1992)~71 r 
·.,· .. ;: -..~ : ·. / .:l ,_ -,,._ "., ·. ~/ . .. ,/(:-. -1" .- • 

. [4] L.EJbaiiez, C.Lopez, ~ucl. Phys. B2}3 (1984) .511; .. , . 
L.E.Ibaiiez; C.Lopez, C.Muiios; NucL Phys .. 8256 ((985) 218 

'• . . . . '• - "" ,, . , ·~ ; 

', 

. I 

<\'[5] R.Ba{bieri, Riv. N_uo·: Cim, 11 Ji988) ·1 . 

'[6j" S.Coleman, E.Weinberg, Phys.Rev. D7. (1973) 1888 . ' ·. - ' ' . ~ - ', . ' 

[7} ,W.de B6ef, KEh'ret; ~.LKazakov, ·JEKP-I<A/94-05 
I • , , , ' . • • i , . ~ , 

[8] .C.Ford, D.R.T.Jones,' P.W.Stephenson, M.REinhorn, Nucl. Phys. B395 (1993) _17. 

[9] N.Gray, D.J.Bro~dhurst; ~.Gra;~, ·K.~~hilsc~er, ·zJ>hys. C4~ (1990)'J73. . , -- . . 
'[10] F.Abeet a{:', CDF Coll'.'"b., FERMILAB-PUB-94/097:E · 

1/; 

",.,.,. 

,·, 

'f. 
:I ._-, 

,'j .,. 
·-~ 

·/ 

I/ 


