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Nobel Laureates in Physics 2025 http://www.nobelprize.org/
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828\ NOBELPRISET I FYSIK 2025 , Y VETENSKAPS
W2 THE NOBEL PRIZE IN PHYSICS 2025 &

John Clarke Michel H. Devoret John M. Martinis

University of California, Yale University & University of California,
USA University of California, USA YA

foér upptéackten av makroskopisk kvantmekanisk tunnling och energikvantisering i en elektrisk krets”

“for the discovery of macroscopic quantum mechanical tunnelling and energy quantisation in an electric circuit”
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The Royal Swedish Academy of Sciences has decided
to award the Nobel Prize in Physics 2024 to
John Clarke (U. California, USA)
Michel H. Devoret (Yale U. & U. California, USA)
John M. Martins (U. California, USA)
“for the discovery of macroscopic quantum
mechanical tunnelling and energy quantisation in
an electric circuit”

©The Royal Swedish Academy of Sciences
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FIGURE 2.19 » How the rainbow forms. Each water droplet, schematically represented
by a sphere, is penetrated by white light, which is dispersed, then partly refracted outside
the droplet, partly internally reflected.
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jointly to Raymond Davis Jr. and Masatoshi Koshiba "for
pioneering contributions to astrophysics, in particular for the
detection of cosmic neutrinos" and the other half to Riccardo
Giacconi "for pioneering contributions to astrophysics, which
have led to the discovery of cosmic X-ray sources".
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Brian Cox visits the world's biggest vacuum chamber
- Human Universe: Episode 4 Preview - BBC Two
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2. 1% ) 2.5 FKFAIEWSEZRS ) 2.5.2 EEIE PRE p'72

"
EHE - HiF

O

o & m [kg| DWEDY, HPEE v [m/s| T TS L Z, &
BEERD L) ITERT 5.

(IA%)
P = mv (2.57)
EF)E kg m/s] = H&E [kg| x #EE [m/s] : muvy

o MIKIZ—E DT F [N] Zhsli] At[s]| ZU{EH I L &,
NBZRDEH)IZERT 5.

I = FAt (2.58)

JI%it [Ns] = 77 [N] x B [s]
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2. 1% ) 2.5 FEFHIEVWSERA ) 2.5.2 iE&Es

Why science teachers
should not be given
playground duty.

JEEfJEﬁT Rl (EF REF DlwiE)

conservation law of momentum

(21 ) EBEEEN .

—ODYWENRENIZHZERIZLHH) EE (Tbb, HZE,

BEOMIIRFET 5.

/ /
MAUVA + MBUB = MAUVA + MBUR

ZDHIET, 2 WEDEE)

(2.61)

ZRE p73

Collision Balls,

Newton's Cradle

| BERERITHS.

| & XiEhas

2R

e

TS
Topic Za—pk2ORBOHC

[—a2—brOWHYHT EBhHAH. 2D

R=NWE2EZD05 TS 2HMOR—=NVHEROTHE L, 31
DE—=NVEZRZDITHERGTHAI2S 3FEDOFR—IHBRUHT. &
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2. 1% ) 25 FREFHEVWDSEZSL ) 2.5.2 FFH= PHRE p'73

E2 = R 17 ({ER RIEADm)

conservation law of momentum

p/.

<

fo)
(>

Vector addition

figure 7.20 The momentum vectors of the two balls after
the collision add to give the total (initial) momentum of the
system. The paths of the two balls are approximately at right
angles after the collision.
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2. 1% ) 2.6 bEdS:EF ) 2.6.3 AEFSHFFH

AEFHEXIRTFIT S

conservation law of angular-momentum

AEENIE = [OERFRE x EHE
(G281 ) mEBEEER ,

A S AH72D12, FlHIZ]

EFEY 52 5L, FOMAEH

B3R ET 5 (niEEFH L w243, AEHEYRGFET S
LIHIEFTS).

ZRE p84
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2. 1F ) 2.6 bEI2:ER ) 2.6.3 AEI=EREFH

AEFH=EIEFEFIT D

FH COEREE—E
DRER

(Zh

nhik 473

X Fx p.39)

ZRE p84
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