En (../../index.htm)

FTIEIELS

@ 20215088 13H

FRERIRER I BSARR SEI SR HEE IR PRAVHLN &

FERFRAKRZTER ZRAMEEIRERSLRENTIE. AKESAETENAERSEEEARESBEASIMNE TN 7 = nEEFIRIR
RORLIIE, ZFERLL “Beating the Standard Quantum Limit under Ambient Conditions with Solid-State Spins” SR AZREILHAScience
Advances_E[Science Advances 7, eabg9204 (2021)].

WERASSANBANEEFR, HARE—MIEERE, BEZZWENERG, BckR, RENSTAEMZI—MUMINES FIRIR
(Standard quantum limit)f9FR®E, (BIXFIFRARAMRIR, TUFIBEFHESRBIX—RE, FEii— ERARRRE—ERERR
(Heisenberg Limit), ERE/IHER, BFH. BFRE. HFSFREFRBCERTTBINVEEFIRIRAIEEND, Hh—LENATeHFsIh
IR e

594-nm Laser

Microwave

\

"ong

Fluorescence

E: eRaTRE E-=UeOrEE, B 7 e ERRSEEDs. ik, SREEEFR.

— AR FERNESR B R—=SNATHE-Sued (NVeD) , SETESEENEP, HEURFETEFEERASHET.
EFNVEOXMEFRENERS, AMIELIRS FRILRRULRISKREN#ERGS. AT, ESESERPFNVEONEN, ERSHERT
ExtR—MESR. BiIAME, XESHEMDEHSERES. BSREENEIERESHLE TR, FUREEZRR L5 —L5inEET
RBRAERAYTAE, (BSEinER FRIRIHARSII.

AT SEHHRERFIRIR, L FRERNER-TUEONBESINN. BFEEIBL. REEDGK. MRSk ERENaRENEST
EHAIBREE, BERENHEE. AXMRBEWNGERRET —FRIIRA, B TX—HE. ERUaE, BREEE NEEESTIl 7 NVET
. BFBEIFSUNZBEIFSHESIRN, BIRIEEREHITE, MREINSHITRELATHE, BNV-LLHINT4.3%255199.42%,; KA
BRI, BRI E N EFEL HRET T RI90%IREE97.74%, %755 SRASYIAL A RS, AIE/ L FABIRRESHER F
SERTERF BRI, EEFIRESE, IOER TIPSR EZN SRR, IERENNREEMERT 70.99, ELIeF
4731, KT 0.5mKEGREEFEM 1 ppmESHLZISEE.


http://news.ustc.edu.cn/index.htm
http://news.ustc.edu.cn/info/1055/76421.htm
javascript:void(0);

ETFULRA, ARAREETNVEOHESEIEA RIS TIREEFRIR. B, EENEFMET, MBNEFFN=8Ft
FRRRRONE, ERBUES IR 7 irEE FIRER1.79 dBF12.77 dB; FIFWNEFIUSELREAMINE, ERBUESE 7 inEEFIRIR0.87
dB,

a 13C Initialization 14N Initialization x 3 [ NV Initialization
_ . 0
|+1) —— L | : | | — —
NV 1o NV L]0) 4 {10) T 0) T NV 0y |ms = 0)
o= Hill :I ]! = = S S g § L e HT R [
[1] | ! ‘ | [1] | (][] .
1Bg pat = |z me=-
(& IS T — |= c 2
1
l+1) L ]
4N o ; . i Imy = +1)
-1 : il
L 1 — -
b Phase
Initialization Entanglement ; Disentanglement Readout
g accumulation g
1 1
1 1
Ims =0) | — 2T 2T :
1 1
i 1 y [ T 1
Y y
=3 — _ X L Y —
2 me=h|——17115 bc —
1
T
1 y
my = +1 -
1
C. d e
saL Item Fidelity (%) Power
c o ! Readout 99.14(4) 2
% § |0.37 dB ° Electron polarization ~ 97.74(18) 1
L 1] ° :
E 10 § 0.8 (] P,Cro f) ,,,,, o - - ,O,o - 707079 = e = Nuclear polarization :jﬁ: gg;?gg; 2
e o »® L™ ° i
£ ﬁ ° ¢ ° NV negative state ggzgg; 1
2 5r E op CPhase gate 99.5(2)* 2
2 S - T 98.5(2) 1
Overall 86.8(7)
0 04 L L L L Exp. 86.9(6)
0 200 400 600 800 1000
Spin number Repeated number

E: (a) BFHEIE. ZBEIEEFSHELRSTRUFS; (b) HTHETINENEFLIRE, () EFRSRERSEFIVE
(d) WHESNENKESESRMNXR, (o) NEFILFUETSTEIFSHBASINN. BiERsEREss W%EF“

X—TEFRANAEREIMAINA, LRSS MNVEONU#EREE, ETRAIRGN. B, SNSSIEARET
AERAMNVE OB REEML T 1nT/Sart(Hz). EEMNRBUETLULFIERE. SRS Birt TSR, XYNVEOEERRIE,
BETSYIES NN RSN, BMTHRRSITNENRIN. ZTERRIRATLIREAME SHEESBIRAR, WTESHRE
FREENENEFHBIRRBEEEMEAIENER.

SERF MR E R = TSR TS T ARSI M IIE—FE, WTER TR RERICAHEERFE. LR
REITEREARFESE. REES. PERFRIZHERIEE.

1034 https://advances.sciencemag.org/content/7/32/eabg9204

(FERIEFBHMMEIRERSTINE,. YIRS, SEMRENERMFZERARTO. FERFREFHESEMEFRIREIFHRREG. RS

W@W%ﬁ%@ﬁnmshm edvelce%Z Finfo%2F1055%2F76421.htm&title=%E4%B8%AD%E5%9B%BD%E7%.
%E4%B8Bs ARPSESKARTEB DPAEY?S A 06 2t EST6R AN AP35 5% BRI DT BRAME Z%ED%B3 TADRYEEHOBSYBD
%E4%B8%AD%E5%9B%BD%E7%A7%91 %E5%A4%AT%E6%96%B0%ES%97%BB%E7%BD%918desc=%E«


https://service.weibo.com/share/share.php?url=http%3A%2F%2Fnews.ustc.edu.cn%2Finfo%2F1055%2F76421.htm&title=%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%A4%A7%E9%A6%96%E6%AC%A1%E5%9C%A8%E5%9B%BA%E6%80%81%E4%BD%93%E7%B3%BB%E5%AE%9E%E7%8E%B0%E7%AA%81%E7%A0%B4%E6%A0%87%E5%87%86%E9%87%8F%E5%AD%90%E6%9E%81%E9%99%90%E7%9A%84%E7%A3%81%E6%B5%8B%E9%87%8F-%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%A4%A7%E6%96%B0%E9%97%BB%E7%BD%91&pic=&appkey=
http://sns.qzone.qq.com/cgi-bin/qzshare/cgi_qzshare_onekey?url=http%3A%2F%2Fnews.ustc.edu.cn%2Finfo%2F1055%2F76421.htm&title=%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%A4%A7%E9%A6%96%E6%AC%A1%E5%9C%A8%E5%9B%BA%E6%80%81%E4%BD%93%E7%B3%BB%E5%AE%9E%E7%8E%B0%E7%AA%81%E7%A0%B4%E6%A0%87%E5%87%86%E9%87%8F%E5%AD%90%E6%9E%81%E9%99%90%E7%9A%84%E7%A3%81%E6%B5%8B%E9%87%8F-%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%A4%A7%E6%96%B0%E9%97%BB%E7%BD%91&desc=%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%AD%A6%E6%8A%80%E6%9C%AF%E5%A4%A7%E5%AD%A6%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%AD%A6%E9%99%A2%E5%BE%AE%E8%A7%82%E7%A3%81%E5%85%B1%E6%8C%AF%E9%87%8D%E7%82%B9%E5%AE%9E%E9%AA%8C%E5%AE%A4%E6%9D%9C%E6%B1%9F%E5%B3%B0%E3%80%81%E7%9F%B3%E5%8F%91%E5%B1%95%E7%AD%89%E4%BA%BA%E5%9F%BA%E4%BA%8E%E9%87%91%E5%88%9A%E7%9F%B3%E5%9B%BA%E6%80%81%E5%8D%95%E8%87%AA%E6%97%8B%E4%BD%93%E7%B3%BB%E5%9C%A8%E5%AE%A4%E6%B8%A9%E5%A4%A7%E6%B0%94%E7%8E%AF%E5%A2%83%E4%B8%8B%E5%AE%9E%E7%8E%B0%E4%BA%86%E7%AA%81%E7%A0%B4%E6%A0%87%E5%87%86%E9%87%8F%E5%AD%90%E6%9E%81%E9%99%90%E7%9A%84%E7%A3%81%E6%B5%8B%E9%87%8F%EF%BC%8C%E8%AF%A5%E6%88%90%E6%9E%9C%E4%BB%A5%E2%80%9CBeating%20the%20Standard%20Quantum%20Limit%20under%20Ambient%20Conditions%20with%20Solid-State%20Spins%E2%80%9D%E4%B8%BA%E9%A2%98%E5%8F%91%E8%A1%A8%E5%9C%A8%E8%BF%91%E6%9C%9FScience%20Advances%E4%B8%8A%5BScience%20Advances%207%2C%20eabg9204%20(2021)%5D%E3%80%82%E6%B5%8B%E9%87%8F%E6%98%AF%E4%BA%BA%E7%B1%BB%E8%AE%A4%E7%9F%A5%E8%87%AA%E7%84%B6%E7%9A%84%E9%87%8D%E8%A6%81%E6%89%8B%E6%AE%B5%EF%BC%8C%E5%85%B6%E6%9C%AC%E8%B4%A8%E6%98%AF%E4%B8%80%E4%B8%AA%E7%89%A9%E7%90%86%E8%BF%87%E7%A8%8B%EF%BC%8C%E7%B2%BE%E5%BA%A6%E5%8F%97%E5%88%B0%E7%89%A9%E7%90%86%E8%A7%84%E5%BE%8B%E7%9A%84%E9%99%90%E5%88%B6%E3%80%82%E5%85%B7%E4%BD%93%E6%9D%A5%E8%AF%B4%EF%BC%8C%E5%BE%88%E5%A4%9A%E6%B5%8B%E9%87%8F%E8%A1%8C...&summary=%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%AD%A6%E6%8A%80%E6%9C%AF%E5%A4%A7%E5%AD%A6%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%AD%A6%E9%99%A2%E5%BE%AE%E8%A7%82%E7%A3%81%E5%85%B1%E6%8C%AF%E9%87%8D%E7%82%B9%E5%AE%9E%E9%AA%8C%E5%AE%A4%E6%9D%9C%E6%B1%9F%E5%B3%B0%E3%80%81%E7%9F%B3%E5%8F%91%E5%B1%95%E7%AD%89%E4%BA%BA%E5%9F%BA%E4%BA%8E%E9%87%91%E5%88%9A%E7%9F%B3%E5%9B%BA%E6%80%81%E5%8D%95%E8%87%AA%E6%97%8B%E4%BD%93%E7%B3%BB%E5%9C%A8%E5%AE%A4%E6%B8%A9%E5%A4%A7%E6%B0%94%E7%8E%AF%E5%A2%83%E4%B8%8B%E5%AE%9E%E7%8E%B0%E4%BA%86%E7%AA%81%E7%A0%B4%E6%A0%87%E5%87%86%E9%87%8F%E5%AD%90%E6%9E%81%E9%99%90%E7%9A%84%E7%A3%81%E6%B5%8B%E9%87%8F%EF%BC%8C%E8%AF%A5%E6%88%90%E6%9E%9C%E4%BB%A5%E2%80%9CBeating%20the%20Standard%20Quantum%20Limit%20under%20Ambient%20Conditions%20with%20Solid-State%20Spins%E2%80%9D%E4%B8%BA%E9%A2%98%E5%8F%91%E8%A1%A8%E5%9C%A8%E8%BF%91%E6%9C%9FScience%20Advances%E4%B8%8A%5BScience%20Advances%207%2C%20eabg9204%20(2021)%5D%E3%80%82%E6%B5%8B%E9%87%8F%E6%98%AF%E4%BA%BA%E7%B1%BB%E8%AE%A4%E7%9F%A5%E8%87%AA%E7%84%B6%E7%9A%84%E9%87%8D%E8%A6%81%E6%89%8B%E6%AE%B5%EF%BC%8C%E5%85%B6%E6%9C%AC%E8%B4%A8%E6%98%AF%E4%B8%80%E4%B8%AA%E7%89%A9%E7%90%86%E8%BF%87%E7%A8%8B%EF%BC%8C%E7%B2%BE%E5%BA%A6%E5%8F%97%E5%88%B0%E7%89%A9%E7%90%86%E8%A7%84%E5%BE%8B%E7%9A%84%E9%99%90%E5%88%B6%E3%80%82%E5%85%B7%E4%BD%93%E6%9D%A5%E8%AF%B4%EF%BC%8C%E5%BE%88%E5%A4%9A%E6%B5%8B%E9%87%8F%E8%A1%8C...&site=%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%A4%A7%E9%A6%96%E6%AC%A1%E5%9C%A8%E5%9B%BA%E6%80%81%E4%BD%93%E7%B3%BB%E5%AE%9E%E7%8E%B0%E7%AA%81%E7%A0%B4%E6%A0%87%E5%87%86%E9%87%8F%E5%AD%90%E6%9E%81%E9%99%90%E7%9A%84%E7%A3%81%E6%B5%8B%E9%87%8F-%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%A4%A7%E6%96%B0%E9%97%BB%E7%BD%91&pics=

State%20Spins%E2%80%9D%E4%B8%BA%EI %AZ%IBY%ES>%8F %91 %E8%A1%A8%ES %9IC%AB%EB%BF %
- State%205pins%E2%80%9D %E49%6B8%6BA %E9%A2 %98 %ES%BF%OMIE8 %A1 %A8%E5%9C%ABUEB%BF%
%E4%B8%AD%E5%9B%BD? %ES%A4%AT Y% 9%97%BB%E7%BD%918&pics=)

a7

bk Gt S{eing
a4 k. T

@ wm @ i
Eiredoh sirain (%)

=

a3

H

Barecin (kP&
=1

Skesa (kP

o

a.t

=

J L'}

I.- r

[+ 11 R A——

1] . ] ] m g ! M B
Siram &)

(76453.htm)
SRER AT AERBRE R BUS TR (76453.htm)

SHBMREEZHNA, —EEMRRERRNARRS, USRI RREE LR AR EIRE. ..
0820 (f5E) , BELEMRIFAIFLA (76450.htm)
08.20 FHERIAM—BTREISHINGIR "RHE... (76449.htm)
0820 FERARE(ERNEFERIFMAEFR... (76448.htm)
08.19  FERAEIFEMHRMD HIEUHEBUSE. . (76447 .htm) (../../index.htm)
Copyright 2007 - 2018 All Rights Reserved.
RERIFRAKRE WIETE
BEZRHMFFEnews@ustc.edu.cn (mailto:news@ustc.edu.cn)
F: FERERAKRZE

A HEAHL
BRARE: MBEEHD


http://news.ustc.edu.cn/info/1055/76453.htm
http://news.ustc.edu.cn/info/1055/76453.htm
http://news.ustc.edu.cn/info/1055/76450.htm
http://news.ustc.edu.cn/info/1055/76449.htm
http://news.ustc.edu.cn/info/1055/76448.htm
http://news.ustc.edu.cn/info/1055/76447.htm
http://sns.qzone.qq.com/cgi-bin/qzshare/cgi_qzshare_onekey?url=http%3A%2F%2Fnews.ustc.edu.cn%2Finfo%2F1055%2F76421.htm&title=%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%A4%A7%E9%A6%96%E6%AC%A1%E5%9C%A8%E5%9B%BA%E6%80%81%E4%BD%93%E7%B3%BB%E5%AE%9E%E7%8E%B0%E7%AA%81%E7%A0%B4%E6%A0%87%E5%87%86%E9%87%8F%E5%AD%90%E6%9E%81%E9%99%90%E7%9A%84%E7%A3%81%E6%B5%8B%E9%87%8F-%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%A4%A7%E6%96%B0%E9%97%BB%E7%BD%91&desc=%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%AD%A6%E6%8A%80%E6%9C%AF%E5%A4%A7%E5%AD%A6%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%AD%A6%E9%99%A2%E5%BE%AE%E8%A7%82%E7%A3%81%E5%85%B1%E6%8C%AF%E9%87%8D%E7%82%B9%E5%AE%9E%E9%AA%8C%E5%AE%A4%E6%9D%9C%E6%B1%9F%E5%B3%B0%E3%80%81%E7%9F%B3%E5%8F%91%E5%B1%95%E7%AD%89%E4%BA%BA%E5%9F%BA%E4%BA%8E%E9%87%91%E5%88%9A%E7%9F%B3%E5%9B%BA%E6%80%81%E5%8D%95%E8%87%AA%E6%97%8B%E4%BD%93%E7%B3%BB%E5%9C%A8%E5%AE%A4%E6%B8%A9%E5%A4%A7%E6%B0%94%E7%8E%AF%E5%A2%83%E4%B8%8B%E5%AE%9E%E7%8E%B0%E4%BA%86%E7%AA%81%E7%A0%B4%E6%A0%87%E5%87%86%E9%87%8F%E5%AD%90%E6%9E%81%E9%99%90%E7%9A%84%E7%A3%81%E6%B5%8B%E9%87%8F%EF%BC%8C%E8%AF%A5%E6%88%90%E6%9E%9C%E4%BB%A5%E2%80%9CBeating%20the%20Standard%20Quantum%20Limit%20under%20Ambient%20Conditions%20with%20Solid-State%20Spins%E2%80%9D%E4%B8%BA%E9%A2%98%E5%8F%91%E8%A1%A8%E5%9C%A8%E8%BF%91%E6%9C%9FScience%20Advances%E4%B8%8A%5BScience%20Advances%207%2C%20eabg9204%20(2021)%5D%E3%80%82%E6%B5%8B%E9%87%8F%E6%98%AF%E4%BA%BA%E7%B1%BB%E8%AE%A4%E7%9F%A5%E8%87%AA%E7%84%B6%E7%9A%84%E9%87%8D%E8%A6%81%E6%89%8B%E6%AE%B5%EF%BC%8C%E5%85%B6%E6%9C%AC%E8%B4%A8%E6%98%AF%E4%B8%80%E4%B8%AA%E7%89%A9%E7%90%86%E8%BF%87%E7%A8%8B%EF%BC%8C%E7%B2%BE%E5%BA%A6%E5%8F%97%E5%88%B0%E7%89%A9%E7%90%86%E8%A7%84%E5%BE%8B%E7%9A%84%E9%99%90%E5%88%B6%E3%80%82%E5%85%B7%E4%BD%93%E6%9D%A5%E8%AF%B4%EF%BC%8C%E5%BE%88%E5%A4%9A%E6%B5%8B%E9%87%8F%E8%A1%8C...&summary=%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%AD%A6%E6%8A%80%E6%9C%AF%E5%A4%A7%E5%AD%A6%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%AD%A6%E9%99%A2%E5%BE%AE%E8%A7%82%E7%A3%81%E5%85%B1%E6%8C%AF%E9%87%8D%E7%82%B9%E5%AE%9E%E9%AA%8C%E5%AE%A4%E6%9D%9C%E6%B1%9F%E5%B3%B0%E3%80%81%E7%9F%B3%E5%8F%91%E5%B1%95%E7%AD%89%E4%BA%BA%E5%9F%BA%E4%BA%8E%E9%87%91%E5%88%9A%E7%9F%B3%E5%9B%BA%E6%80%81%E5%8D%95%E8%87%AA%E6%97%8B%E4%BD%93%E7%B3%BB%E5%9C%A8%E5%AE%A4%E6%B8%A9%E5%A4%A7%E6%B0%94%E7%8E%AF%E5%A2%83%E4%B8%8B%E5%AE%9E%E7%8E%B0%E4%BA%86%E7%AA%81%E7%A0%B4%E6%A0%87%E5%87%86%E9%87%8F%E5%AD%90%E6%9E%81%E9%99%90%E7%9A%84%E7%A3%81%E6%B5%8B%E9%87%8F%EF%BC%8C%E8%AF%A5%E6%88%90%E6%9E%9C%E4%BB%A5%E2%80%9CBeating%20the%20Standard%20Quantum%20Limit%20under%20Ambient%20Conditions%20with%20Solid-State%20Spins%E2%80%9D%E4%B8%BA%E9%A2%98%E5%8F%91%E8%A1%A8%E5%9C%A8%E8%BF%91%E6%9C%9FScience%20Advances%E4%B8%8A%5BScience%20Advances%207%2C%20eabg9204%20(2021)%5D%E3%80%82%E6%B5%8B%E9%87%8F%E6%98%AF%E4%BA%BA%E7%B1%BB%E8%AE%A4%E7%9F%A5%E8%87%AA%E7%84%B6%E7%9A%84%E9%87%8D%E8%A6%81%E6%89%8B%E6%AE%B5%EF%BC%8C%E5%85%B6%E6%9C%AC%E8%B4%A8%E6%98%AF%E4%B8%80%E4%B8%AA%E7%89%A9%E7%90%86%E8%BF%87%E7%A8%8B%EF%BC%8C%E7%B2%BE%E5%BA%A6%E5%8F%97%E5%88%B0%E7%89%A9%E7%90%86%E8%A7%84%E5%BE%8B%E7%9A%84%E9%99%90%E5%88%B6%E3%80%82%E5%85%B7%E4%BD%93%E6%9D%A5%E8%AF%B4%EF%BC%8C%E5%BE%88%E5%A4%9A%E6%B5%8B%E9%87%8F%E8%A1%8C...&site=%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%A4%A7%E9%A6%96%E6%AC%A1%E5%9C%A8%E5%9B%BA%E6%80%81%E4%BD%93%E7%B3%BB%E5%AE%9E%E7%8E%B0%E7%AA%81%E7%A0%B4%E6%A0%87%E5%87%86%E9%87%8F%E5%AD%90%E6%9E%81%E9%99%90%E7%9A%84%E7%A3%81%E6%B5%8B%E9%87%8F-%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%A4%A7%E6%96%B0%E9%97%BB%E7%BD%91&pics=
http://news.ustc.edu.cn/index.htm
mailto:news@ustc.edu.cn

