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Fig. 7.2. The renormalization group evolution of SSB masses and p for a rep-
resentative case with universal boundary conditions at the unification scale My.
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Point m_0 ‘mr1/2 A0(GeV) tan(B) sgn(u) x-sec
(GeV) (GeV) (pb)

Coannihilation (SU1) 70 350 0 10 + 7.43 (a)
Focus Point (SU2) 3550 300 0 10 + 4.86 (a)
Bulk (SU3) 100 300 -300 6 + 18.59 (a)
Low Mass (SU4) 200 160 -400 10 + 262 (b)
Scan (SU5.1) 130 600 0 10 + 0.44 (b)
Scan (SU5.2) 250 600 10 + 0.40 (b)
'Scan (SU5.3) 500 600 10+ 0.31 (b)
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(== T 0 == B B o> 18 06 o )
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CAannihilatinn 21K 2R/N n AN + 6.40 (a)

Minimal supergravity (mSUGRA) model:

70.000 350.000 0.000 10.000 1.0 175.000 <—--SU1

ISASUGRA unification:

M 0, M (1/2), A_O, tan(beta), agn(mu), MK t =

M_GUT = 0.203E+17 g _GUT =0.711 alpha_GUT =0.040
FT_GUT = 0.513 FB_GUT = 0.050 FL_GUT = 0.069
1/alpha_em = 127.81 sin**2(thetaw) =0.2309 a_s"DRB = 0.118
Wil = 141.20 M2 = 270.97 M3 = 791,38 & Ml 3 ,.4} 5 |\13
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ISAJET masses (with signs):
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M(UL) = 753.90 M(UR) = 730.28 M(DL) = 758.15 M(DR) = 728.51
M(B1l) = 699.97 M{B2) = 723.50 M(T1) = 573.66 M(T2) = 754.39
M(SN) = 239.84 M(EL) = 252.73 M(ER) = 155.73
M(NTAU)= 239.10 M(TAUl)= 147.73 M(TAU2)= 254,92
M(zl) = -136.72 M(22) = -262.03 M(23) = 460.82 M(Z4) = -479,08&———
M(Wl) = -262.35 M(W2) = -478.30
M(HL) = 115.80 M(HH) = 515.16 M(HA) - 511.5% M(H+) = 521.08
theta t=  1.0574 theta b=  0.3704 theta 1= 1.3789 alpha_h= 0.1064
NEUTRALINO MASSES (SIGNED) = -136.716 =-262.030 460.816 -479.081m=
EIGENVECTOR 1 = 0.04502 -0.11396 -0.03387 0.99189 & B
EIGENVECTCR 2 = 0.15437 -0.24558 -0.95460 -0.06781 (’.._‘_“’ P~
EIGENVECTOR 3 = =-0.70914 -0.70021 0.06872 -0.04592 (’l)
EIGENVECTOR 4 = -0.68649 0.66061 -0.28787 0.09722
CHARGINO MASSES (SIGNED) = -262.352 -478.296
GAMMAL, GAMMAR = 1.93683 1.79758
ISAJET equivalent input:
MSSMA: 831.84 455.77 511.57 10.00
MSSMB: 724.16 695.94 699.09 245.99 147,17
HMSSMC: 669.56 692.60 580.26 245.27 144.64 -629,34 -922.26 -216.14
MSSMD: SAME AS MSSMB (DEFAULT)
MSSME: 141.20 270.97
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AtlasSusyPaints < Projects < TWiki g )
— "Focus point" region Cross section (LO) = 4.9 pb
« Mainly gluino/neutralino/chargino production.
a Production Mode Probability
chi*0 chi-charged 61.2%
ra pair of chi-charged 22.8%
pair of chi*0 4.4%
— pair of gluinos 11.6%
+ Higgsino is LSP
« Heavy flavor decays
| Issues:
« b tagging, reconstruction of complex events
r\
P A 2 r R st e s R R RSS2 2 R R AR S a2
N *
4 * ISAJET v7.71  1B-0CT-2004 16:52:09 *
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< >
Minimal supergravity (mSUGRA) model:
= M 0, M (1/2), A0, tan(beta), sgn(mu), M t =
3550.000 300.000 0.000 10.000 1.0 175.000
—
ISASUGRA unification:
M_GUT = 0.255E+17 g_GUT =0.693 alpha_GUT =0.038
Van FT_GUT = 0.519 FB_GUT = 0.050 FL_GUT = 0.068 .
.
M Her M3
1/alpha_em = 127.82 sin**2(thetaw) =0.2310 a_s"DRB = 0.118
[ M_1 = 123.01 M 2 = 237.77 M_3 = 700,06 <--
mu(Q) = 167.68 B(Q) = 7615.04 Q = 2538.97 <-—.._._.__.._ /}
7 M_H1"2 = 0.121E+08 M_H2"2 = 0.257E+06 TANBQ = 9.530
o~
ISAJET masses (with signs):
— M(GL) = 856.59 &— % =
M(UL) = 3563.24 M(UR) = 3574.18 M(DL) = 3564.13 M(DR) = 3576.13 % D‘]z ‘)
M(B1) = 2924.80 M(B2) = 3500.55 M(T1l) = 2131.11 M(T2) = 2935.36
f M(SN) = 3546.32 M(EL) = 3547.50 M(ER) = 3547.46
M(NTAU)= 3532.27 M(TADl)= 3519.65 M(TAU2)= 3533.67
M(Z1) = -103.35 M{22) = -160.37 M(%3) = 179.76 M(24) = -294.90
M(W1l) = -149.42 M(W2) = -286.80
M(HL) = 119.01 M(HH) = 3529.74 M{HA) = 3506.62 M(H+) = 3530.61
—
theta t= 1.5544 theta b=  0.0037 theta 1= 1.4754 alpha h= 0.0998 200740726 0340 M
Y NEUTRALINO MASSES (SIGNED) = -103.346 -160.374 179.756 -294,903
EIGENVECTOR 1 = 0.33460 -0.50179 =-0.22177 0.76620<~—-——‘-‘-
EIGENVECTOR 2 = 0.43339 -0.45903 -0,46133 -0.62341 &
i EIGENVECTOR 3 = 0.72014 0.6765% -0.12249  0.09313 &——
EIGENVECTOR 4 = =0.42616 0.28246 -0.85029 0.12498 &—
CHARGINO MASSES (SIGNED) = -149.418 -286.805
GAMMAL, GAMMAR = 2.73565 2.48953
ISAJET equivalent input:
f MSSMA: 856.59 167.68 3506.62 10.00
— MSSMB: 3515.71 3527.99 3526.33 3536.67 3544.32 L '
L) MSSMC: 2888.73 3503.68 2099.06 3522.97 3516.78 -529.79 -774.24 -185.25
MSSMD: SAME AS MSSMB (DEFAULT)
MSSME: 123.01 237.77
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"Bulk" region. Cross section (LO) = 19.3pb

Generic point with no special mass degeneracies.
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Minimal supergravity (mSUGRA) model:

M 0, M (1/2), A_0, tan(beta), sgn(mu), Mt =
100.000 300.000 -300.000 6.000 1.0 175.000

ISASUGRA unification:

H_GUT = 0.213E+17 g_GUT =0,712 alpha GUT =0.040

FT_GUT = 0.518 FB_GUT = 0.030 FL_GUT = 0.041
1/alpha_em = 127,81 sin**2(thetaw) =0.2308 a_s"DRB = 0.119

M_1 = 120.57 M 2 = 232.29 M. 3 = 686.46
ma(Q) = 456.88 B(Q) = 98.08 0@ = 526.68

M H1*2 = 0.46BE+05 M _H2"2 =-0.204E+06 TANBQ = 5.831
ISAJET masses (with signs):

M(GL) =  722.29 g—

M{UL) = 658.15 M{UR) = 638.51 M(DL) = 662.83 M(DR) = 637.41
M(B1) = 602.58 M(B2) = 631.59 M(T1l) = 449.61 M(T2) = 668.31
M(SN) = 218.77 M(EL) = 232.29 M(ER) = 156.94

M(NTAU)= 218.11 M(TAULl )= 151.67 M(TAUZ)= 233.65 =
M(21l) = -116.22 M{Zz22) = -223.58 M(E23) = 460.01 M(Z4) = -478B.41
M(W1l) = -223.63 M{W2) = -476.20

M(HL) = 114.89 M(HH) = 516.32 M(HA) = 512.26 M(H+) = 521.62
theta t= 1.0190 theta_b= 0.2360 theta 1= 1.3936 alpha_h= 0.1766
NEUTRALINO MASSES (SIGNED) = -116.226 -223.577 460.005 -478.409
EIGENVECTOR 1 = 0.04649 -0.11311 -0.04503 0.99147

EIGENVECTOR 2 = 0.13301 -0,22157 -0.96309 -0.07526

EIGENVECTOR 3 = =0.70937 -0.70033 0.06656 -0.04361

EIGENVECTOR 4 = 0.69061 -0.66907

CHARGINO MASSES (SIGNED) = -223.629 -476,201
GAMMAL, GAMMAR = 1.90204 1.76721

ISAJET equivalent input:
MSSMA: 722.29 456.88 512.26 6.00
MSSMB: 634.09 610.39 613.00 225.95 149.48

0.25689 -0.05704

MSSMC: 574.58 608B.74 479.23 225.31 147.48B -638.44-1061.22 -484.70

MSSMD: SAME AS MSSMB (DEFAULT)
MSSME: 120.57 232.29
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Minimal supergravity (mSUGRA) model:

M 0, M_(1/2), A_0, tan(beta), sgn(ma), MK t =
200.000 160.000 -400.000 10.000 1.0 175.000

ISASUGRA unification:

ISAJET masses (with signs):

EEY Y Y2 2 R )y )

M_GUT = 0.267E+17 g_GUT =0.718 alpha_GUT =0.041

FT_GUT = 0.493 FB_GUT = 0.048 FL_GUT = 0.068

1/alpha_em = 127.81 sin**2(thetaw) =0.2308 a_s"DRB = 0.119

M_1 = 63.19 M2 = 123.23 M3 = 3B6.08 e
mu(Q) = 303.43 B(Q) = 47.59 Q = 297.03 g

M H1"2 = 0.446E+05 M _H2%2 =-0.964E+05 TANBQ = 9.809

M(GL) = 413.37 o~

M(UL) = 412.25 M(UR) = 404.92 M(DL) = 419.84 M(DR) = 406.22

M(B1) = 358.49 M(B2) = 399,18 M(Tl) = 206.04 M(T2) = 445.00

M(SN) = 217.92 M(EL) = 231.94 M(ER) = 212.88

M(NTAU)= 215.53 M(TAUL)= 200.50 M(TAUZ)= 236.04

M{zl) = -59.84 M(z2) = -113.48 M(23) = 308.94 M(Z24) = =327.76
— M(W1l) = =113.22 M(W2) = =-326.59 ~

M(HL) = 113.98 M(HH) = 370.47 M(HA) = 36B8.18 M(H+) = 378.90
_f_\' theta_t= 0.9558 theta_ b= 0.2962 theta 1= 1.1158 alpha_h= 0.1101

NEUTRALINO MASSES (SIGNED) = -5%.837 -113.482 308.935 -327.761

EIGENVECTOR 1 = 0.05115 =-0.17389 -0.08675 0.97960

EIGENVECTOR 2 = 0.12235 -0.27206 -0.94439 -0.13831

EIGENVECTOR 3 = =0.71142 ~0.68887 0.11723 -0.07475

EIGENVECTOR 4 g 0.69014 -0.64900 0.29470 -0,12514

CHARGINO MASSES (SIGNED) = -113.219 -326.586

GAMMAL, GAMMAR - 1.95023 1.75590

ISAJET equivalent input:
MSSMA: 413.37 303.43 368.18 10.00

htp!/ fwww. usatlas.bnl.gov/twiki/bin/view /Projects/AtlasSusyPoints

IR B D2 D RS I D &




NO.

>26

N )

f Minimal supergravity (mSUGRA) model:
M 0, M_(1/2), A_0O, tan(beta), sgn(mu), M_t =
320.000 375.000 0.000 50.000 1.0 175.000
—
,"\ ISASUGRA unification:
M_GUT = 0.201E+17 g_GuUT =0.708 alpha_GUT =0.040
FT_GUT = 0.547 FB_GUT = 0.303 FL_GUT = 0.539
1/alpha_em = 127.80 sin**2(thetaw) =0.2309 a_s"DRB = 0.118
M_1 = 152,71 M_2 = 292.54 M 3 = B45.02
mu(Q) = 472.94 B(Q) = 8.77 Q = 677.32
M_H1"2 =-0.703E+05 M_H2"2 =-0.222E+06 TANBQ = 49.633
! ISAJET masses (with signs):
M(GL) = 894,33
I
| AtlasSusyPoints < Projects < TWikl 2007/07/26 0349 PM
f L M(UL) = 858.38 M(UR) = B834.88 M{DL) = 862.15 M(DR) = B833.02
M(Bl) = 715.96 M(B2) = 779.62 M{T1l) = 642.80 M(T2) = 798.93
— M(SN) = 402.61 M(EL) = 410.66 M(ER) = 351.77
M(NTAU)= 359.20 M(TAULl)= 181.40 M({TAU2)= 392.26
———
M(Zl) = =-149.52 M(22) = -287.78 M(Z3) = 478.08 M(Z4) = -493.27
= M(Wl) = -288.09 M(W2) = -493.46
M(BL) = 116.84 M(HH) = 386.50 384.07 M(H+) = 398.80
f theta_t= 1.0333 theta b= 0.7947 theta_l= 1.1550 alpha_h=  0.0204
/.\ NEUTRALINO MASSES (SIGNED) = -149.524 -287.779 478.081 -493.269
EIGENVECTOR 1 = 0.03596 -0.10660 -0.02135 0.99342
EIGENVECTOR 2 = 0.14678 -0.24263 -0.95754 -0.05193
/-\ EIGENVECTOR 3 = 0.70863 0.70032 -0.07143 0.04796
EIGENVECTOR 4 = 0.68921 -0.66282 0.27848 -0.09008
f CHARGINO MASSES (SIGNED) = -288.0B9 -4593.456
GAMMAL, GAMMAR = 1.92878 1.78421 3
ISAJET equivalent input:
/\ MSSMA: 894.33 472.94 384.07 50.00
MSSMB: 826.32 798.28 801.38 405.73 348.06
MESMC: 716.23 720.71 644.87 363.08 232.54 -642.42 -795.07 -57.23
f MSSMD: SAME AS MSSMB (DEFAULT)
MSSME: 152.71 292.54
" 1 . L 1 1 . L I i L i I L ! L 1 L . | i i ; | ! L
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Non - Universal Higas Mass  (NUHHD

9-6T AW By ANI- ARz ES>NIQ YIS

Higgs amixing M| (3-10)
—f‘;ﬂm;in
mass ma (3-17)

I

S Wi 7 EolBERe3N T KV
— freel=LT1018

Model & &} #i
M1z 285 | 360 | 240
Mo 210 | 230 | 330
tan 3 111 e
sign(p) CL N | S

Ay 0 0 0
my 178 | 178 | 178
Masses

Wl 375500325 | Y- MSSHME € 2
h? 115 | 117 | 114 :
Ho || 266 | 325 | 240
A0 | 265 | 325 | 240 | )  E 17
Ht || 277 | 335 | 253 Sl i S ENE R
X |13 [ 14| 95
d | 212 | 279 | 178
x| 388 | 515 341ﬂkeﬂ e
406 | 528 | 358 |
| 212|209 |17
= | 408 | 520 | 360
674 835 [ 575
o i | 296 [ 316 | 376
e iy |'216 | 241 | 398
Vo v, || 285 | 337 | 367
w212 | 239 | 315
= | 208 | 348 | 377
v | 285 | 337 | 364

ug, cr || 637 | 778 | 607
dr, sp | 653|797 | 617
dR., SR 630 | 768 599
t, || 471 | 596 | 434
to 652 | 784 | 600
b1 590 | 727 | 540
by 629 | 767 | 594 |

ur,, Cr 648 793 | 612 —d <ml—<\a 'f‘é.‘:'ﬁt






