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most popular models used in cosmic-ray physics are represented by the coloured
solid lines, and the LHCb results are the data points superimposed. The spread
amongst model predictions indicate the large uncertainty on the value of the
antimatter production cross-section in proton-helium collisions prior to the LHCh
measurement. It must be noted that the the vertical scale is logarithmic, hence a
small vertical displacement (of the data points) corresponds to an actual large
difference with respect to the theoretical models, represented by the couloured
lines. (Image: LHCb collaboration)
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The Standard Model of Particle Physics
Report Card

* Identifies quarks and leptons as elementary particles and correctly
describes all their interactions down to tiny distances and time scales
based on interactions mediated by gauge bosons

violated by the Baryon Asymmetry of the universe;
unstable at the TeV scale;
challenged by Neutrino masses;

Can’ t explain why there are three generations of quarks
and leptons (the “Flavor Problem”); and




) (HLS theorem)

SUPERSYMMETRY

The simple addition of the only allowable™ kind of
symmetry not seen in nature can explain...
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Number of Standard Errors from Overall Mean (ostat)
Blind analysis: randomly chosen offset added to data until analysis complete
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Particle physics relevance & impact

From: J. Feng, Annu. Rev. Nucl. Part. Sci. (2013) “Naturalness and the status of SUSY”

ACME (electron), ~2017
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» Sensitivity to new physics can surpass LHC in many models (not just SUSY)

Now pushing on CP-violating TeV-scale physics
in BOTH hadronic & leptonic sectors
P ACME #HE R 74 ?
1EE¥E;§§H/ ’ ED%%X)HL:% ’ ﬂl%ﬁu\ﬁ/*ﬂ% B/L;\ ;E.I/ °
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Z<HB,7E 100 TeV RSERE ZN - R BB IR EBRIENFINEFE - BF
https://home.cern/about/updates/2017/02/standard-model-stands-its-

ground °
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« Compilation of present and future sensitivities
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AMS-02 positron excess likely not from decaying DM

positron flux
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» AMS-02 positron flux appears to have excess and break
» Excess could arise from pulsars, decaying DM, ...
» Decaying DM appears in strong tension with Fermi data

Aspen 2017 - Experiment Summary - J. Butler


https://fermi.gsfc.nasa.gov/
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P F BRI {(KZERIF T - BAIKUTHIK S —MIEY - FHATT UK
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( https://arxiv.org/abs/1305.6811 ) - LI NE@RBSRMUPMFREBHNES (T K
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Contour plot of the muon deficit as measured by iceCube in the region around the Moon's
position, the so-called on-source region. Image:iceCube Collaboration
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(http://www.cap.bnl.gov/mumu/info/intro.html )
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(https://www.wired.com/2011/05/antares-neutrinos/

F0 https://en.wikipedia.org/wiki/ANTARES (telescope))
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EXRE TN
Translated on April 16, 2017

ERHRMNMVE—RBEBEXF @ “RT FE “BENENILEFIEHRD 2
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BTSN EBE R B RBE  FS/RE A
B = AR EEMARLE - 100TeV B X B 245 65 S T B IR
BOIERE T EIB 2 A 147 S L o WLSR T B B (T 37 L
UESTIPN

FEIXEL R L, FATTRE 51 A ARAT T U0 T B0 35 A B A AT TR D i A -

B, WAk BiECE, Wm0
https://thegreatcollider.com/2016/12/28/interview-with-nobel-laureate-
steven-weinberg-discussing-high-energy-colliders/

{But, although there are several other phenomena of great importance that
might be discovered at the LHC, including dark matter particles and
superpartners of known particles, we have no strong reason to suppose, even if
they exist, that they would be within the reach of the LHC. We will just have to
wait and see.

B LHC AR FNENAUREAN—EREENINS - EFERBYREN
FHEMKFRENIRMF - BZF - HIVRBRZABERT IS XA/
HEMRNEEA] (susy) £ 7 £RY) . HIVRESEER -}

{The LHC has been a great success, with the discovery of the Higgs boson.
Whatever the LHC’s chances for further important discoveries, it is clear that
the much greater energy of the SSC would have provided a better chance for

the future. BEE A BN E FAAI - LHC BUS Y EARRII © AH LHC 2
GANSRBHE-TINEEZRIN? RER - BEAESRIBLITEN SSC X
E O LUIREBEHAE - } 5E: Al SSC H 4 HUH .
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AR FH IR AR 100 Tev SHEH, BESKMT LMAR - RTRIWHME
HFHE, — T FgHR !

BEWREBIUENEINE - & :

https://thegreatcollider.com/2016/12/23/interview-nobel-laureate-
sheldon-glashow-discussing-future-high-energy-colliders/

{We need a Higgs factory to verify that the properties of the particle found at
LHC are just those expected in a one-Higgs standard model. FA/ 175 Z— A
LI

] REGHIE LHC _ERIRHRL 1 @ 14, B S — A M6 b o s 44 v By B 2
R LR o )

{We [America] have no plan to construct a new forefront particle accelerator at
any time in the foreseeable future. I [3& [E 1A THRITE v T LB Kk, 2k 43
G R b SIS NET DAY VAR RYI[I BRI

{All in all, Chinese particle physics has experienced a remarkable growth spurt, as
is both befitting and essential if China is to host the Great Collider. &7 + B [E

il
FYEEN FEENEK - IRAPEREZANEN, 2E5MNNER -}

{China can easily afford to build and operate the proposed facilities. & [E o] )

BRREENcEX LRI - )

{CEPC and SPPC will make China the world hub of particle physics. B2 EFJ CEPC
SR ENERE AR RGP0 - )

H/REAFHA N 100 Tev KXHEN, RESEL 22 HE 7 (EOYEZRN
BRZEEXIERND ? £385 !
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= BHEBDH . NTERXE 5%

https://thegreatcollider.com/2016/12/19/why-china-should-build-the-
great-collider-a-response-to-c-n-yang/

TEAPERZERAIINER LT - B4 RSSIHEXNOALIE F EFAISIE
SN N

{l am very excited by the scientific potential of the Chinese collider project, and
as a friend of Chinese science and a foreign member of the Chinese Academy of
Science | am very excited about the many benefits that this project will produce

for China. Xt EXHEHLIR A FIRHERE F1AEF X . AF v EBEE R —A
FA A AN — AR R B E R, X ANIE R ER AR RV 2 A AL, XU
FARN AT )

{Some of the deepest of these mysteries revolve around the Higgs boson, a
particle unlike any we have discovered before. The answer to a very basic
guestion about the Higgs — is it point-like, or does it have substructure? — will
force fundamental physics down radically different paths in the coming decades.
The LHC will not answer this question; a new particle accelerator is needed to
decisively settle the issue. This is precisely what the Chinese collider project will

do. XEEM P ERRWE 7D, BRERRHMKE T - BE2AE TN ZAIA
MR F - RTHRBHO—TPIFEEANORAZ: BB FE— T RH

¥ RREBEFEN ? XEE, HEEMVIEFERROILTEE - BN
LEEARRIEF © LHC AZEZERXDOR - FE— DR IR 2K

7z

RXNOJAR - X IEZ P EIFENINE FrZEMA) - )

~

{The machine currently being proposed by Chinese physicists is the “CEPC”, a
large electron-positron collider, between 50 -100 km in circumference. The CEPC
will function as a “Higgs factory” and settle outstanding questions about this

deeply mysterious particle. BRIEHFEYIEFZ XL 1 “CEPC” - — P AREIE
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MEBFXEN - BKTES50-100 2R 28 - EXFEN—1“Higgs L[ 7, FH#Z
RN FARNEMARWER - }

{The central physics case for both the CEPC and the SPPC have little to do with
speculations about supersymmetry and much to do with deeply understanding

the mysteries of a particle we know exists — the Higgs. ¥£ CEPC #] SPPC #1312
o OEmaEE (1), S5 “EBXIFRERIF BN AR - EE2Z, WEWH
HIEHTRF RUE XA 7 #% - )

{The CEPC has a rich and detailed experimental program that will either reveal
substructure for the Higgs, or allow us to conclusively decide that the Higgs is
an elementary particle on the same footing as quarks and leptons. The
guaranteed

physics of the SPPC is similarly centered on the Higgs: it will determine whether
the Higgs looks point-like to itself. CEPC BB FEMF ML ETE] - 8

NAERETREY - RN ERRERBHNMAL - EEST=NEFE
B —HEXNHKF - sSPPC MBI, RFEFERSH - B REREH,
T EERRRY (B2H N AAE) -

{Of course, the prospect of the SPPC following the CEPC adds significantly to the
excitement and scientific potential of the CEPC project, but any concrete
decisions about proceeding to the SPPC cannot be responsibly made till over a

decade from now. H% - B [ CEPC Zf3, SPPCEHREBENM ¥ T AMEWA]
5= o 1B (F) ABEXT sPpC ML E{a] ATTHE B EARFHILT - 5, B & T2E
[ERIEEIE - }

{As we have already stressed, beyond this [CEPC] it is not possible to make
responsible estimates for the cost of the SPPC, which depend on the
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development of various new technologies in the coming 10-20 years. {124
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