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Research and development of extreme laser technologies, from hard X-ray atomic state
lasers to ultra-high damage strength optics
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[1] H. Yoneda, et al., Atomic inner-shell laser at 1.5-angstrom wavelength pumped by an X-ray
free-electron laser, Nature volume 524, pages446—449 (2015)
[2] Y. Michine and H. Yoneda, Ultra high damage threshold optics for high power lasers, Communications

Physics volume 3, Article number: 24 (2020)

© 2025%F [CRAYEER 03-128 3.4



14p-K309-2 HT2EHANESRESLHHES HETHE 2025 RREBHAZ BHEF v/ 2&AVS(Y)

[EL U XOEN ALLFEORFR
Development of a high NA gas lense
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HERME A I TR 2 Z2EEEZBE LIEIC R > T D, K - G F—L—HF—
R, L= —IMLOFEMEKFER~DOT 7T VI L HEL 7 ) — U FERICEE LWBREE e &I,
HZ A OIE YRGBT DR WEIZ 72 > T D, Frox 1T A ARARIITHRIR T 25 =012,
HPERE A & LI R TR AT C& 72, Bmm~lem DEHL DA ARE T A% LT,
A UL A L —H%— (266nm, Sns pulse) & TR LAARHIZER E =0 Fr B = bk S
BEW AR ST Z & T [URTICKRIRIEOEEEREEZ AR SEs 2 encEd (W), =
DFEEEFO E— 7 B, PO L —F — O FRE 22 E MRS Lo Tk E 2, s
I 1ons T —2 2z, ZO%ERIZRY B0 —2 202 5, LRHICHY BT 0
T, E— 7RI A D THHIE L — ¥ & A S X iEr @ MR A = s+ & LT
HWReSE D Z LN TE D,

B ClE. #4hL— Y — Kok & w2 TR S5 2 & T RERBOfEL 5 -
AL X (FEHFL U R) b TED LT TEZ, & AN, il L —F Ko A4
PR ORI . REMBROK I L TR O &V, KEEOEYT V> X2 ElT 5 2
ERREETH Tz, TR > T 1 O XD REBROBELHF M2 BRI L, EEEOTRIA 5
TR o TE e OIT, FHRIC KV BEHIE L — Y —D ASA . BT L X0k, iz
5 2ARDIEIN L —F — DRI, 7o EOREERR 21T o7z, #EHTIE, #filir—+—oA
S B A 22 TR 50 A S DT T ANERIMROKS 1126 o 7o Fail N A 1B 21TV, Kimfg v
YRADHEREAT O TRERIZOWTIREEIT Y, LS ORDEHT L XDE NA LD T-DIZITE
DX I BREMENVETH L0, HEEITO, BRBRETo RSOV THIET 5,

B 1 SRR B D SR L — B — BT > D 0055 B 28 R R ] 28 J| D W RIS
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Autonomous optimisation of laser cavity using Deep Reinforcement Learning
RWAR RO R (R, RXPERR2 Othes &2 IR 8581 & B2
ZE BRX? EEK B2 &B ¥R EFE S MEk J|AL, )G RIFTL MK FEFE?
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L — P —RiREG DO BFIT IV T OB « FREE /348 D —MECEIEZ EME 72 E TR D Reik
ZIENT D7D FR OB AR T A — 2 —Z b T 2 0ENH Y | ZAUTITRE L 72850
HTHORZRFM AT 5, 0k E (B LIRPUTIE U Tl 72178 2 IR 5 Hik 78 F15)
T —V—DBMEREICHE LT FIETHLLBIONDID, /A ARRER L ENFET 5B
FEOL—PF =T AT LNHEATEDNEIRATH D, L— VP —RFOFIEHFED 1oL LT,
7 — DD VI ERDNARZE MR FH(LCOS-SLM)Z W5 Z & T HHEDOEW I 7 — DM ER L
v RO E 2B mEIC I 5 2 & &5 272, LCOS-SLM Bl & L 7o LRSIV T,
Q 7 — 7 W& AW b TR O R EGEICE Y A TE 72 [1], & Tl LCOS-SLM % il L
RGO TT 4 —7 Qv hU—7 (DON)ZiE M L. Kb 2R AR 2 wiE 32,

Figl IZFEBR¥ >~ N7 v 7 %759, LCOS-SLM IZ7 L )b L o ADONARH — AR % 5 2 7=,
7 L b A0SR & BRI O F L oE ORRM L 0 2 5% NREE) L LTE
. £20mm (1 mm RRR) O AEEEZ [178)) & LTRE L, HARKEWIZEEW T3 %5
252 THABRERIET 2 X5 IcFE e, MR KRIEOBRZITV, FEEBIZH LT
DON (2 L VIR L7= f OFEFR % Fig.2 12787, 2000 [AOFATHRICFE 2 A X — F X872, F5 0
ORI ZEIR S 72 £23 160 mm AT ISR U BIEEH D SR L TV D Z & bR T & 72,
ZHUTFENER IO TRy Y= BRHEUICEFR SN TND Z L 2R LTV D, HIERRO
X6 D EEDOERAR CERBERILFENAD TH L Z L 2R L7 ZORRIL, 4%, RN
T A— 2 —TOWRERTHE OB MR TE 2, i CIEERRCRGEER RO 2 ®mET 5,
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Fig.1 Experimental setup Fig.2 focal length selected by DQN vs. number of episodes
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Detection of Pre-Laser Damage by Induced Vibration in MHz Range
EXREMET ', BWEAER? O(M ) BEFE—" =ZLEBX' =iRHKRA®
Kindai Univ. !, QST KPSI 2, °( M1 ) Ryoichi Akiyoshi!, Katsuhiro Mikami?, Yasuhiro Miyasaka?
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Fig. 1. Waveform of laser-induced vibrational velocity
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[1]. Bk asi—, fil; &5 85 [AIS AW EL Rk

a2, 20p-A37-3

[2]. VEE— A ZAT M E— M. (1992).

A FHRE O 2 1IN & 25 B O
L —H—F5E, 20(5), 344-354.
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Investigation of output change on DUV light generation using CsLiBsO1o(IIl)
BRKT !, BRAKBELZ BRRLV—9—8F3 RAlEEY A7 b= 2x°*
OM®F !, BH AR LA BFES MHF RE>, BEE BHAS 5% s>
RH #iR°, Tk RES 47 EFEL AL ERTFE & B, &N BE
Sch. of Eng., Osaka Univ.! Grad. Sch. of Eng., Osaka Univ.?, ILE, Osaka Univ.?,
SOSHO CHOKO Inc.*, Spectronix Corp.®
OTakumi Hara?, Kyosuke Shimada?, Kaho Yamamoto®, Ryota Murai?*, Tomoaki Nambu?,
Yoshinori Takahashi?#, George Okada®, Shigeyoshi Usami?, Masayuki Imanishi?,
Mihoko Maruyama?, Yusuke Mori?4, and Masashi Yoshimura®*
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IR L7 #E il CsLiBeO1o (CLBO) XX & NER DK A Kl 2 if S & 572D, —ikiy
W2 150CITMELL THWH LD, i, KO 80°C CIREM AR EEZRE L= 2 A, )
DMETF Lt 2B i sz V. A CIEZ O NKR T ORKZH &N T 5720, FHl
WE RS CERL L 7= NEB K a0 720y CLBO F#EFIZ DW CRIBR DA 24T - 7=

ARFEBRCH A L7 m X % Fig. 112R7. FHfiAH CLBO £+ (5X5X10mmd) % &/
ICRRE L, R 532nm, U —20W O i UL A L—F YA A LT, JHE 266 nm O
RSO R AW AT o7z, KARM A BB S 57291 6 A H £ T 150°CTMEAZIT,
D% 1% 80°C TMEVEFe 1T 7=. I OREIL 80°CITRRIR L TITW, FAOLITRERF O A5k S 7z,
ARIEBRTITFATHIEDFE T (CLBO A) V& L<BI¥ L7+ (CLBO B) DltEizaiT~7-. 3%
ML OFERFZEALTTIE, CLBO A 2ME M Th 72 dizxt L, CLBO B IXH#NMEm 2=~ L, #&
Barn BN Ko THITRFFZEAL DR 03 870 5 Z E B L NZ /e o7 (Fig. 2). X612, N#EA 20 H
H® 80 CIZEITH AN LG LT & 2 A, Fig. 31T X D IC8AMEH N |m W iEIRkIC ks
WThH CLBO BIERIFAREHRE T o7z, 7235, 150°CTOHIIFFEIZIZZ D X 5 =813 R 6
RN Z EZER L TWA. BITE, H O NIXEESNEE R WIUR B DAY 5 H 53 HI 72 BGE
HAEGICL Db DEBEZ LA TEY, 80C TITEILFHE VIR OBFSE A INH S D720,
FEE E DO ZEDNHIEIZ R ST b D EFLR LTS, ARIFEL D, SR ERO K KaHl SNt
HAEROREMZEIEICORNR D EERD.

AHFZE1% ISPS FLgeEr JP22H01993 DIk A 3% 1 CTIE L NIZRE TH 5.

1) UARREEM, L—Y—Fa RIS 45 [ K<:, B10-23p-11-03 (2025).
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CsLiBOio &M MDEEN B REDERETILDORE

Investigation of time-dependent changes in DUV transmittance of CsLiBsO1o crystals
BRXL—H—8 !, BIRER2 FHI7+ 23 RRREI Y,
O#FHE FXH', XiF gz, Mk #BA', #&H# BE 2 I+E Mk’
hig B & B EROBE
ILE, Osaka Univ.!, SOSHO CHOKO Inc.2, Gigaphoton Inc.3, Grad. Sch. of Eng., Osaka Univ. 4,

OKotaro Morita!, Ryunosuke Oura', Tomoaki Nambu', Ryota Murai?, Hironori Igarashi?,

Makoto Nakajima!, Yusuke Mori**, and Masashi Yoshimura'-

E-mail: yoshimura.masashi.ile@osaka-u.ac.jp

CsLiBsO1o (CLBO) it & 2 BREESSEIR O i BIC T T, i ORI H )
TR E 72> T D D, FillEIOF#ER Tk CLBO fi S IZHE R 221 nm O E2 E RS L
7B, BIRBRE T AEMACER SN DRI OW TR D, ABFETIE, FEFNEBO KA
WIHs IS 2 Rit: COBRMBORRFE L OZFBE 27 L <AL=,

Figure 1 IZR 3652 & H W, eV NICEE L7z CLBO #F12 221 nm YA HEIRE L7z,
TV Ar A % 100 ml/min O CTHFFRA W72, CLBO 11 Li-poor FLAEIE /6 A
Ay bEFR L DRI OB R 266 nm HFAEFHE T (5X5X10 mm®, 2 wmFE) A
L7z, 7, =R 23°C, ASREIT o, HR DT —EE 2.0~7.0 GW/em? (FHEE) @
S CTHEMFORFEAEWUE Lz, W, F 1% 150°CICHERL, 4 HFMET 2 Z & THES
DK 2 BB L 7=, £ Dk, RIBICHIE L CH S INEAET & R U4 THimR ORI 2L 2
~7z. Figure 2 (a)|Z/XT —# [ 6.0 GW/em? TS L7 DOfERZR~7. MEGTOHRTTIX, 10
POREEZELDN AL O e W IRRED W 7214, Bl FERFESME T LT 80 Bzlc v 7 BENRAE L
T =0, INEVLER U 7= X BRSTEL % 20 O BRI BBIHI IR T L, 130 Bizlc v 7 5
WA U e, @R ORRHE N IR EFH R KO ORE R & & 2 TV D0, BT DK
THEHBOBENNOZDA N = ANIRES R STND Z ERARFETHL MR ST, INEL
% OB R A & AT T D 7212, FEEEIEL T(f) = 4 + Bexp(-(tlt)ZFANCT 7 4 v T 4 7
L7-. Figure 2 (b)DERUTERIEICHTTEH 7 4 v T 4 v TR L, WEKr=60s RETLL —
B U7, Y B O YA B O KFH IR A 2512, CLBO #i&idl H 0 K i A= A% R Fn B
BUIHONWTELET S,

AHFFEIL ISPS BHF 2 TP22H01993 DBk &% 1T TR LN TH 5.

1) Priffl, L——F5E, 45, 580 (2017).
2) K, I&HYBF 2K TR, 20a-A37-2 (2024).
3) R. Murai et al., Appl. Phys. Express, 12, 075501 (2019).
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BREAEMV YA —0 4 TR B-BaB0 BN KRERT /A ROBHEL
Fabrication of highly efficient walk-off compensated p-BaB204 wavelength-conversion
devices using room-temperature bonding
PRAET CHNE BE, B B ER —8
Chuo Univ. Shion Naito, Riku Ogura, Ichiro Shoji
E-mail: a20.n6p4@g.chuo-u.ac.jp

B -BaB,O, (BBO) 13 RN 75 S 51 R A uhA FizowT, EEAHDLOMHESMAD TR
BCh %05, FEELH CREARR L E 2 ST ZHIE L 72fEE % Table 1 9. 1/3 B2E 2
Mg 2 v — 7 A 7RI X 0 RN 0. ANICINE - T 7z,

KIBICE T2, z2oXERELT, &L

Fig.l @ X 5t & %2 58 B R L 7218 Table 1 Distribution of plates at each angle of
% g v deviation-from normal incidence
BO#E 7TV — 25755 74— 7 4 7 fiffihs Deviation angle J Number of plates
EE, HREEEHCTHIELTWw B[] 01555022)2 151
1°<6<0.2°
BBO 7L — b &, FEAREIE AGTRF IO HHEE 02° = 5203° ]
EBERINDIIOABETEILELRD L, L 0.3°<9 12

LAaAs, (MHESAREEASF 2 ST T
7L =%, ZOEL0ERA-—N—-C
CICKRELEBRDZ DN o72[2]. Ty
REWTL—MRLZEGLESE, & 2 &#
PeoX T = — 7 Lin b A ABEBIFE LY
ERERLRW, 22T, TNMDO/NI BT L —
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Study on QPM-Quartz construction by multi-plate bonding
UL SRR T OHAFHEON? EEEE Y PSR
RIKEN SPring-8 Center', Inst. Molecular Science (IMS)? OHideki Ishizuki'?, Yoichi Sato'?, Takunori Taira'?
e-mail (¥) : ishizuki@spring8.or.jp

[QPMUKEE]  ZKEMITIESER E A RS0 & L — W — BRETR AME LN X THZ I CE=IRMERIN T H 0 |
THz 38 FH O IR A& U CTHIREC & B[1], Fx 135 E I ORI ARTE & (QPM)IE i T Rk 1
W L72 A X L TORIIEINZ I LTZQPMAKML7e E 2 8E L TE72[2], L LSV 7 KEE~DIG
JIHVINC X D PERCERIL, PPLNSCPPPKTPIZ A F & 41 5 Hlh FE RQPM R 1 C D S EIIN /3 fi S i &
RIERIC R EICE T 56— CR O L EFER RO S E R ZSE A~ T Th - 72,

— T, PEEM RO TR 2w AR TR /A T oA IO EIRITE LS, &l
T —W =T8T LR ESGE FIDFCHE 7O EBUZ B FIH STV A (3], Z oD
QPMFE F~DiHfF] & L CiE, HFEHEMIc X 2QPM/KE[4]. HiREEAIC X 2QPM GaAs[S]. M i
a—7 1 > 7 % i L 7 LiNbOsif i O HUMiFR g 70 & 3t STV B [6], RS Tk, KO£QPM
KeDOFEHEZBEHE LT, 77 AW A LT KESEROES &2 ORI 21T - 72D THE
T %,

K ERIEA]  QPMUKG T B 75 8 B AX BB RS AE L. i) 2121064nm e JihiEE T 1THZ
WHRADOEAITRI540um & 72 5, A ENEEAL20mmO /KGN (0.5mm/E K N .0mm/E) % % L,
W FHEERC T T A< VI K DGR 2 9246 LT, YRE-omt LB S R 056, A K
RFWHRENTEAET D05, WUREME T IR REA PR TE (K1, 0.5SmmEX 280,
(B FrrEREM]  PTHUE (450-650nm) T O FefEFEARE SR A4 X 2 12”77, HES532nm TO -1y
JEPTER~1.55775, AKdh 18 (ZBRKERE X 2) BILOUKE 28 CREEA. 225K H X 4)
DOHFRFEBEFEITZNEN1%, 81%ThHV, WEMEHITT U~ LTz, —FH T2 HEAKE
DOFBBRPEFERITND ThH o7, LT LRAAREE I LT 8E8 DOEREZ R LTV 5,
WiZsub-ns/ VA L—H —% W= HBIERHEFHI 21T o 72, 2 MBS /K (1L.omm/E X 2 #0) 12
®F L. 1.0-1.5mmlAIRE CHEGRHERIM 2 505 U7z, X 3 IR RERHlRE IV T, 2 ToOHEEIT
HEH (L= ATHEDOEHA) NHAET, EBRPH DT ERZICHA B S134 T
ST DD, MIHEH S L CH A ERmEEZ R LTS Z L AR LT,

Transmission of Quartz
-+ Quartz plate x 1

7| - - :Quartz plate x 2 (no bonded)
— :Quartz

plate x 2 (Bonded) T~91%

o

©
=}

[ 2-Quartz, bonded

—557 2-Quartz, no bonded|]

Transmission [!
~ P
3 3
T T
I
®
2
R

@
=)
T

L L L
450 500 550 600 650
Wavelength [nm]

B 1 #E LIRS X2 KA RREE R B4 3 GRS
[6%DOTE] HEHAREOEMERE TIEE LT, EhOBRERERIENFIH T (7], 51%.
e R TR R RN 2 . B ERERAN 2 S L DS RO BGE LT D | KAL)
WZIE R AEEQPM/K E DIEEE 2 B F5 -,

[FE] ABFIEIEL. ISTHRALZSFEIPMIMILITAL, B 172 A 0r B A 7 HEE 6 FETPI004596 72
EOXZREZITERLIZBDTH D,

[11 A A, 2024 FEFZFIEW L > AR 7 4, 23p-7T1B-3 (2024). [2] H. Ishizuki, et. al., Opt. Express 28, 6505 (2020).
[3] L.Zheng,et.al., Opt. Mat. Express 7, 3214 (2017). [4] M. Okada, et. al., Opt. Commun. 18, 331 (1976).

[5] R.Tanimoto,et. al.,J. Opt. Soc. Am. B 38, B30 (2021). [6] N.H. Matlis, et. al., Opt. Express 32, 33875 (2024).
[7]1 Y. Sato,et. al., Opt. Express. 14, 10528 (2006).

© 20255 [CHAMEZS 03-136 3.4



14p-K309-9 B2ESAYRELESLIMRE WETFHE (2025 REEHAS BEFv>/SR&FVS(Y)

BRAVAKRO Y FRERFIZE T HBERERRUEHRMCER
Effective Thermal Conductivity of Optical Composites by Surface Activated Bonding
BE!, SFH? KB B TLIT4HER hodov XML FE HRE?
RIKEN!, Inst. Mol. Sci. %, °Yoichi Sato'?, Arvydas Kausas'?, Takunori Taira'?

E-mail: yoichi.sato@spring8.or.jp

[#5] THEDO L —P—2EEDO2 % ¥ 2L L— W —2EE Ok - A= 2 MK L
L— P —Ef ﬁiﬁ%@éﬂf%to%ﬂ%T k?é@ﬁV%f%ﬁ%%®mMHMﬁMT%
LN, WRDOEEL 20BN L —F—IEIZB T D REEED K TH D, INERkT 5Tk
ELT, HBxII=RE T CORRBEEAICID L—V—FIEHE L BHe —h v 7 EDa R
Uy hETEBRE L, EEWEORIER M EAFEB L (1], Bk Ry y MEEOPERWEITH:
BBARHIC R & RIFT D P, Fex 1 ZLLRT L —F— B2 0 6 O OBEHTIZ 6 L R E E AR
Be DR ANEEEA R EICB T BTN EH CX 5 Z LIC O W TR L TWA[2], —FH T, B\
it 2 ET D7D DA T AL DR, b LR IEERLZ T OHE LTV ikEE
TORMEGEIIN EORETH L0 0 Tilgam X o 7o, ARl Bkx REEAREOY 7 7 4
7 /Nd:YAG EfE i E RN > W TN TN O BBEH 2 5l L 7= D THiE 45,

[ZEBR 1] ARFEBR T, B 127 mm O c-cut 7 7 A 7B L 1at.%Nd: YAG HifE G IZHOW T,
(DFREEMHESICEIVES. Q) ES0.lmm DA VP AT A Va2 6 KN ZEIINIT 5. (3) 7272
BRI, O SHEBEORE 2 %H L, 77 v ¥ =5 (LFA467 Hyper flash, 3 v ) |2 X 0 SZ2hELHL
L Dr % 0 CT~150 CORFEFPIZIBWCTEHAI L7, ERIPGEH R 1

_ fsapphire"’fYAG _ l
R = 6fsapphirefYAG ( sapphire + LYAG) [D of f D]’ (1)
D — (fsapphire+fYAG)(Lsapphlre+LYAG) DsapphlreDYAG (2)
(esapphire+3fYAG)DYAGLsapphirez+(3Esapphire"’EYAG)DsapphireLYAGZ’
T CT& 53], T2 CL, D, EIXENTNE i OFE S, BULER, BE - L - EX0OETH D,

[FEBRAE IR & BE] K127 7 A TINAYAG FBED D 2T, 7 747 /NAYAG FEE
BEIZHT D Do XK MENEMERE S THEA LA IR W CIREMENTE o OIRRED) & 55 L < ZUEHT
X107 m2K/W F—F—LITFTTHLDITH L, A P07 LEEATTRERCER 2T OB TiE D
LOBLMISL 2o THY, M2 TRENDBY FERRE SOBMBMRTI % 5o = L 23k
BN, Tho OEASEEIZE T 2 FENEMRE R EEIT Y ST 5,

[GHEE] AFZEIL, BT RT3 SEM 9 5 22 R B H AN A T HELE S FE TPI004596 D g %52 1F 71=,

2
87 T T T 107 &
1:1 Composite of sapphire and Iat.% Nd:YAG £l ComPOS‘te of SaDDhWG and Iat% Nd:YAG
—a— No thermal resistance - $iﬁghlre part
—@- Sample bonded by ilI-SAB —- part
—4— In-sandwiched —@— Contact surface
E —+— In interlayer —

o,
ds

|
Thermal resistance (mZK!W)
‘ 5
& EN
1 Ll \/ T N

g .
g

Effective thermal diffusivity (mmzfs)
~

2 @ lath NAYAG R SR S W
ol 1 1 | 1 10 & I I =
0 50 100 150 200 0 50 100 150 200
Temperature (°C) Temperature (°C)
1 77 A7 /NE:YAG FEEHE D Deg 2 %774 7/NA:YAG HEEHE O 2T

[1]A. Kausas fttl, 25 68 RS54 % T, 16p-211-5 (2021).
[2] Eflfth, 55 84 [BEMI R PITRET S, 21a-B204-4 (2023).
[3] T. Baba, JJAP 48(5), 05EB04 (2009)‘

© 2025%F [CRAYEER 03-137 3.4



14p-K309-10 B2ESAYRELESLIMRE WETFHE (2025 REEHAS BEFv>/SR&FVS(Y)

Thermal properties of Cr:LiSAF/Sapphire bonded materials
Inst. for Molecular Science !, Riken Spring-8 Center. 2, °Florent Cassouret!, Yoichi Sato>!,

Takunori Taira®!
E-mail: florent-cassouret@ims.ac.jp

1. Introduction

Despite being a more efficient material for tunable CW lasers compared to Ti:sapphire, Cr:LiSAF-based
lasers are not widely spread, mainly because their output power is limited by thermal problems due to low
thermal conductivity of the gain medium. In order to improve the heat extraction inside Cr:LiSAF, aimed to use
inter-layer surface activated bonding (il-SAB) technique which consist to bond the low thermal conductivity
Cr:LiSAF (~2.5 W/mK) with a transparent sapphire with high thermal conductivity (~36 W/mK). In this work
we presents the improvement of Cr:LiSAF thermal properties using room temperature bonding.

2. Bonding

Successful bonding between uncoated 5 mm diameter and 1 mm thick c-cut Cr:LiSAF and same dimension
sapphire crystal was realized after surface activation using Fast Atom Bombardment (FAB) under high vacuum
conditions (10 Pa). An inter-layer was deposit on the samples surface before FAB to simulate the anti-reflection
coating which will be required to match the refractive index difference between the two materials. Additional
sample composed of Cr:LiSAF sandwiched by two sapphires was bonded for thermal properties measurements.

3. Thermal properties measurements

First, thermal diffusivity was measured by laser flash lamp method for the bulk c-cut Cr:LiSAF crystal and
for the bonded samples in the 22 to 100°C range (Figure 1-a). The results show that the bonded materials present
a 2.5-3 times higher thermal diffusivity (3.04 mm?/s for the two layers material) compared to the bulk crystal.
Higher dispersion of the measured values can be noticed for the sandwiched sample as transverse thermal
diffusion can occurs due to the higher length/diameter (1/2) aspect ratio compared to the two layers one (3/10).
Additionally, the specific heat at constant pressure (Cp) of Cr:LiSAF was measured in the -20 to 220°C using
Differential Scanning Calorimetry (DSC) method.

3.5

® 2layers - measured 10 F &
® 3layers - measured < o
3 == Cr:LiSAF c-cut bulk E ElS *
I === 2 |ayers - model =3 E *
'E === 3 layers - model E 8k .
£ 25 > _F
z S 7F
z 27
] 5 F -
3 2 3 6f
£ F |}
£ - [ ]
K] 3 5F  ecriLisAFbulk
£ ° . T 4F ® Two layers
g s § E ¢ Three layers
e F
r— < 3F
[ F o °
2L 1 L 1 1 I 1 e
0.5

e
20 30 40 50 60 70 8 0 100 10 20 30 40 50 60 70 80 90 100 10
(a) Temperature (°C) (b) Temperature (°C)

Fig. 1. Measured thermal diffusivity for bulk Cr:LiSAF and bonded samples (a) and calculated thermal conductivity of
Cr:LiSAF bulk crystal and of bonded samples (b).

Then the difference between the calculated ideal thermal diffusivity and the measured value was estimated to
be 3.7 % which is closed to the standard deviation of the measurement (3 %). In this case, the thermal resistance
of the bonded interface between Cr:LiSAF and sapphire can be neglected. Finally, the thermal conductivity of
the bonded material was calculated using the previous results in the 25-100°C range (Figure 1-b). The results
show a 4 times improvement from bulk (2.52 W/mK @25°C) to sandwiched sample (9.84 W/mK @25°C),
highlighting the effect of the bonding on the thermal properties improvement.

4. Summary

We successfully demonstrated bonding between Cr:LiSAF and sapphire at room temperature. The
thermal properties of the bulk and bonded samples were measured between 25 and 100°C. A ~4-time
improvement of thermal conductivity was demonstrated for bonded sample (9.84 W/mK) compared to bulk
(2.52 W/mK). These results are promising for the power scaling of Cr:LiSAF using bonded laser chip.
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Development of Yb:YAG composite microchip MOPA using room-temperature bonding
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Fig. 1 YAG/YDb:YAG/Yb:YAG composite microchip
MOPA structure
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Fig. 2 Laser characteristic of composite microchip
MOPA
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Fig. 1 XRD pattern of 3at.Y Yb:FAP ceramics  Fig. 2 Non-mechanical rotating magnetic field generator. (a) Schematic
concept. (b) Photo of 1/5-scale prototype.
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